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ċŊƖŔĦƨũƣƨƖċũШĬĲƻĲũŸƓůĲŰƣШŔůƓċĦƣŔŰŊШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċĦƖŸƚƚШƚƣċƣĲƚЮ 
 
fŰШƣőŔƚШĤċĦťĬƖŸƓЯШƣőĲШƓƖĲƚĲŰƣШƚƣƨĬǃШŉŸĦƨƚĲƚШŸŰШƣőĲШĲƚƣŔůċƣŔŸŰШŸŉШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċŰĬШŉċĦƣŸƖƚШ
ĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШƣőĲƚĲШũŸƚƚĲƚШċƣШŉċƖůĲƖШũĲƻĲũЮШШfŰШŉŸŸĬШũŸƚƚШũŔƣĲƖċƣƨƖĲЯШŔƣШŔƚШƻĲƖǃШĦƖƨĦŔċũШƣŸШĲƚƣŔůċƣĲШ
ƣőĲШũŸƚƚĲƚШŉŸƖШƣċťŔŰŊШƓŸũŔĦǃШŔŰƣĲƖƻĲŰƣŔŸŰƚЮШÑőŔƚШƚƣƨĬǃШŊŸĲƚШĤĲǃŸŰĬШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШċŰĬШƓƨƣƚШ
ŉŸƖƽċƖĬШċШƓŔŸŰĲĲƖШĲǭŸƖƣШƣŸШĲƚƣŔůċƣĲШĤŸƣőШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШŉŸƖШƓċĬĬǃШŔŰШ~ċĬőǃċШ
ÂƖċĬĲƚőЯШ7ŔőċƖЯШċŰĬШÂƨŰŢċĤЯШċŰĬШŉŸƖШƽőĲċƣЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШĤċƚĲĬШŸŰШ
ƓƖŔůċƖǃШƚƨƖƻĲǃШŸŉШΝΞΜΜШŉċƖůĲƖƚЮШƣШŉċƖůĲƖШũĲƻĲũЯШůĲĦőċŰŔǍċƣŔŸŰШċŰĬШƨƚĲШŸŉШƓƖŸƓĲƖШƚƣŸƖċŊĲШ
ƣĲĦőŰŔƕƨĲƚШċƖĲШĦƖƨĦŔċũШƣŸШƖĲĬƨĦĲШũŸƚƚĲƚЮШcŸƽĲƻĲƖЯШŔƣШŔƚШċũƚŸШŔůƓĲƖċƣŔƻĲШŉŸƖШƣőĲШŊŸƻĲƖŰůĲŰƣШƣŸШ
ƖĲĬƨĦĲШũŸƚƚĲƚШŔŰШƣőĲШŊƖċŔŰШůċŰċŊĲůĲŰƣШċƣШƣőĲШĦĲŰƣƖĲШċŰĬШƚƣċƣĲШũĲƻĲũƚЯШĬƨƖŔŰŊШƣőĲШƓƖŸĦĲƚƚШŸŉШ
ƓƖŸĦƨƖĲůĲŰƣЯШƚƣŸƖċŊĲЯШċŰĬШƓƨĤũŔĦШĬŔƚƣƖŔĤƨƣŔŸŰШƚǃƚƣĲůЮШfŰШƣőŔƚШƖĲŊċƖĬЯШƣőĲШƓƖĲƚĲŰƣШƚƣƨĬǃШċũƚŸШ
ċŰċũǃƚĲƚШŉċĦƣŸƖƚШĬƖŔƻŔŰŊШƣőĲƚĲШũŸƚƚĲƚШŔŰШƣőĲШŉŸŸĬШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůШŔŰШfŰĬŔċШƣőƖŸƨŊőШ
ƚĲĦŸŰĬċƖǃШĬċƣċШċŰċũǃƚŔƚШċŰĬШĦċƚĲШƚƣƨĬŔĲƚШŸŉШĬŔǭĲƖĲŰƣШƚƣŸƖċŊĲШƣǃƓĲƚЮШ ĬĬŔƣŔŸŰċũũǃЯШƣőĲШƖĲƓŸƖƣШċũƚŸШ
ƣƖċĦĲƚШƣőĲШƖŸũĲШŸŉШƓƖŔƻċƣĲШŔŰƻĲƚƣůĲŰƣШŔŰШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШƣŸШƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШ
fŰĬŔċЮШ 
 
ìĲШĲǂƓĲĦƣШƣőŔƚШƖĲƓŸƖƣШƽŔũũШĲŰŊċŊĲШƻċƖŔŸƨƚШƚƣċťĲőŸũĬĲƖƚЯШŉŸƚƣĲƖŔŰŊШƚƣƖċƣĲŊŔĦШƓũċŰŰŔŰŊШŉŸƖШċŊƖŔĦƨũƣƨƖĲШ
ƓŸũŔĦŔĲƚШċŰĬШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƚĦőĲůĲƚШċŔůĲĬШċƣШĲǭĲĦƣŔƻĲũǃШƖĲĬƨĦŔŰŊШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШ
ƣőƖŸƨŊőШƣőĲШŔŰƚƣŔƣƨƣŔŸŰċũШƖĲŉŸƖůƚШċŰĬШċĬƻċŰĦĲůĲŰƣƚШŔŰШƣĲĦőŰŸũŸŊǃЮШ 
 
 

          ?ĲĲƓċťШ~ŔƚőƖċ 
         ?ŔƖĲĦƣŸƖШѼШ9őŔĲŉШEǂĲĦƨƣŔƻĲШ 

         f9ÅfEÅ 
  

Ñ 
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ÂƖĲŉċĦĲ 
 

ũŸĤċũũǃШΟΜШƓĲƖĦĲŰƣШŸŉШƣőĲШŉŸŸĬШƓƖŸĬƨĦĲĬШŰĲƻĲƖШƖĲċĦőĲƚШƣŸШċШőƨůċŰШƚƣŸůċĦőШы[ §ЯШΞΜΞΝьЮШ
ÑċĦťũŔŰŊШŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШĤĲŰĲǯƣƚШƣőĲШĦũŔůċƣĲЯШŉŸŸĬШƚĲĦƨƖŔƣǃЯШċŰĬШƚƨƚƣċŔŰċĤŔũŔƣǃШŸŉШ
ċŊƖŔрŉŸŸĬШƚǃƚƣĲůƚЮШ ĦĦŸƖĬŔŰŊШƣŸШ[ §ШΞΜΞΝЯШΝΟЮΞШƓĲƖĦĲŰƣШŸŉШƣőĲШƽŸƖũĬќƚШŉŸŸĬШŔƚШũŸƚƣШŉƖŸůШ

őċƖƻĲƚƣШƣŸШƣőĲШƖĲƣċŔũШƚƣċŊĲЮШÖŰŔƣĲĬШ ċƣŔŸŰƚШEŰƻŔƖŸŰůĲŰƣШÂƖŸŊƖċůůĲШыÖ EÂьШΞΜΞΝШĲƚƣŔůċƣĲƚШΝΤШ
ƓĲƖĦĲŰƣШŸŉШŉŸŸĬШƽċƚƣĲШċƣШƣőĲШƖĲƣċŔũШċŰĬШĦŸŰƚƨůĲƖШũĲƻĲũƚЮШ?ĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚШŉċĦĲШƚƨĤƚƣċŰƣŔċũШ
ŉŸŸĬШũŸƚƚЯШƽőŔũĲШĬĲƻĲũŸƓĲĬШŰċƣŔŸŰƚШőċƻĲШƚŔŊŰŔǯĦċŰƣШŉŸŸĬШƽċƚƣĲШċƣШƣőĲШĦŸŰƚƨůĲƖШĲŰĬЮШ]ŔƻĲŰШƣőĲШ
ŊƖċƻĲШŸŉШƣőĲШƚŔƣƨċƣŔŸŰШÖŰŔƣĲĬШ ċƣŔŸŰƚШÉƨƚƣċŔŰċĤũĲШ?ĲƻĲũŸƓůĲŰƣШ]ŸċũШΝΞЮΟШċŔůƚШƣŸШőċũƻĲШƓĲƖШĦċƓŔƣċШ
ŊũŸĤċũШŉŸŸĬШƽċƚƣĲШċŰĬШƖĲĬƨĦĲШŉŸŸĬШũŸƚƚĲƚШƚƨĤƚƣċŰƣŔċũũǃШĤǃШΞΜΟΜЮ 
 
fŰĬŔċШŔŰĬĲĲĬШċĦőŔĲƻĲĬШƣƖĲůĲŰĬŸƨƚШŊƖŸƽƣőШŔŰШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШΤΠЮΞΟШ~~ÑШŔŰШΝΦΣΣрΣΤШƣŸШ
ΟΟΜЮΡШ~~ÑШŔŰШΞΜΞΞрΞΟШы?EÉЯШΞΜΞΟьШċŰĬШŔƚШċШťĲǃШĲǂƓŸƖƣĲƖШĦŸůƓƖŔƚŔŰŊШΠΜШƓĲƖĦĲŰƣШƚőċƖĲШŸŉШŊũŸĤċũШ
ƖŔĦĲШƣƖċĬĲШы?][ÑЯШΞΜΞΟьЮШcŸƽĲƻĲƖЯШƣőĲШĦŸƨŰƣƖǃШŉċĦĲƚШĦőċũũĲŰŊĲƚШŸŉШůĲĦőċŰŔǍċƣŔŸŰШċƣШƣőĲШőċƖƻĲƚƣЯШ
ƣőƖĲƚőŔŰŊШ ċŰĬШĬƖǃŔŰŊШ ũĲƻĲũƚЯШ ċŰĬШĬĲċƖƣőШ ŸŉШƣĲĦőŰŸũŸŊŔĦċũШ ĦőċŰŊĲШŔŰШƚƣŸƖċŊĲШ ċŰĬШŊƖċŔŰШ
ůċŰċŊĲůĲŰƣЮ 
 
fŰШƣőŔƚШĦŸŰƣĲǂƣЯШŸƨƖШƖĲƓŸƖƣШƓƖŸƻŔĬĲƚШċШŉŸĦƨƚĲĬШċŰċũǃƚŔƚШċŔůĲĬШċƣШŔĬĲŰƣŔŉǃŔŰŊШĲǭĲĦƣŔƻĲШƓŸũŔĦǃШ
ŔŰƣĲƖƻĲŰƣŔŸŰƚШƣŸШƖĲĬƨĦĲШƣőĲƚĲШũŸƚƚĲƚЯШĤŸƣőШċƣШƣőĲШŉċƖůĲƖШũĲƻĲũШċŰĬШƣőƖŸƨŊőŸƨƣШƣőĲШċŊƖŔĦƨũƣƨƖċũШ
ƻċũƨĲШĦőċŔŰЮШÂċƖƣрΝШŸŉШƣőĲШƖĲƓŸƖƣШĲǂċůŔŰĲƚШĤŸƣőШƣőĲШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШŉŸƖШƓċĬĬǃЯШƽőĲċƣЯШ
ůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШŔŰШƚĲũĲĦƣĲĬШƚƣċƣĲƚЮШ?ƖċƽŔŰŊШƨƓŸŰШĲǂƣĲŰƚŔƻĲШĬċƣċШŊċƣőĲƖĲĬШƣőƖŸƨŊőШΝΞΜΜШ
ŉċƖůĲƖƚШƚƨƖƻĲǃƚЯШƣőŔƚШƚĲĦƣŔŸŰШƚőĲĬƚШũŔŊőƣШŸŰШƣőĲШƨŰĬĲƖũǃŔŰŊШĬĲƣĲƖůŔŰċŰƣƚШŸŉШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШ
ċƣШŉċƖůĲƖƚќШũĲƻĲũЮШ7ǃШƓŸŔŰƣŔŰŊШċƖĲċƚШŸŉШŔŰĲǭŔĦŔĲŰĦǃЯШÂċƖƣрΝШũċǃƚШƣőĲШŊƖŸƨŰĬƽŸƖťШŉŸƖШƣċƖŊĲƣĲĬШ
ŔŰƣĲƖƻĲŰƣŔŸŰƚШċŔůĲĬШċƣШŔůƓƖŸƻŔŰŊШƓŸƚƣрőċƖƻĲƚƣШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚШċƣШŉċƖůĲƖƚќШũĲƻĲũЮШÂċƖƣрΞШ
ĲǂƣĲŰĬƚШŔŰƣŸШċШĦŸůƓƖĲőĲŰƚŔƻĲШċŰċũǃƚŔƚШŸŉШŊƖċŔŰШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚШĤǃШƣőĲШŊŸƻĲƖŰůĲŰƣЯШ
ƓċƖƣŔĦƨũċƖũǃШŉŸĦƨƚŔŰŊШŸŰШƖŔĦĲШċŰĬШƽőĲċƣЯШƽőŔĦőШċƖĲШĦĲŰƣƖċũШƣŸШƓƨĤũŔĦШƓƖŸĦƨƖĲůĲŰƣШċŰĬШƓƨĤũŔĦШ
ĬŔƚƣƖŔĤƨƣŔŸŰШƚǃƚƣĲůШŔŰШfŰĬŔċЮШÑőƖŸƨŊőШċŰШŔŰрĬĲƓƣőШĲǂċůŔŰċƣŔŸŰШŸŉШƣőĲШŸƓĲƖċƣŔŸŰƚШŸŉШƣőĲШ[ŸŸĬШ
9ŸƖƓŸƖċƣŔŸŰШŸŉШfŰĬŔċШы[9fьШċŰĬШƣőĲШĲŰŊċŊĲůĲŰƣШŸŉШŸƣőĲƖШůċŢŸƖШƓƖŔƻċƣĲШƚĲĦƣŸƖШƚƣċťĲőŸũĬĲƖƚЯШƣőŔƚШ
ƓċƖƣШŸŉШƣőĲШƖĲƓŸƖƣШŸǭĲƖƚШŔŰƚŔŊőƣƚШŔŰƣŸШĲǂŔƚƣŔŰŊШŊƖċŔŰШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŔŰШfŰĬŔċЮШ7ǃШŔĬĲŰƣŔŉǃŔŰŊШ
ĤĲƚƣШƓƖċĦƣŔĦĲƚШċŰĬШċƖĲċƚШŉŸƖШŔůƓƖŸƻĲůĲŰƣЯШÂċƖƣрΞШƚĲƖƻĲƚШċƚШċШƖŸċĬůċƓШŉŸƖШĲŰőċŰĦŔŰŊШƣőĲШ
ĲǭŔĦŔĲŰĦǃШŸŉШƣőĲШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůƚШŔŰШfŰĬŔċЮ 
 
7ǃШƚǃŰƣőĲƚŔǍŔŰŊШĲůƓŔƖŔĦċũШĲƻŔĬĲŰĦĲЯШƚƣċťĲőŸũĬĲƖШƓĲƖƚƓĲĦƣŔƻĲƚЯШċŰĬШƓŸũŔĦǃШŔŰƚŔŊőƣƚЯШƣőŔƚШƖĲƓŸƖƣШ
ċŔůƚШƣŸШĦŸŰƣƖŔĤƨƣĲШƣŸШƣőĲШƓŸũŔĦǃШůċťĲƖƚЯШŊŸƻĲƖŰůĲŰƣШŸǭŔĦŔċũƚЯШŉċƖůĲƖƚЯШƓƖŔƻċƣĲШƚƣċťĲőŸũĬĲƖƚШƣŸШ
ůŸƻĲШƣŸƽċƖĬƚШĲǭŔĦŔĲŰƣШċŊƖŔĦƨũƣƨƖċũШƓŸũŔĦŔĲƚШƣŸШƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШfŰĬŔċЮ 
  

] 
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ĦťŰŸƽũĲĬŊĲůĲŰƣ 
 

ĲШƣċťĲШƣőŔƚШŸƓƓŸƖƣƨŰŔƣǃШƣŸШċĦťŰŸƽũĲĬŊĲШċŰĬШƣőċŰťШċШŰƨůĤĲƖШŸŉШŔŰĬŔƻŔĬƨċũƚШŉŸƖШƣőĲŔƖШ
ƚƨƓƓŸƖƣЯШŉĲĲĬĤċĦťЯШċŰĬШƓċƣŔĲŰĦĲЮШìĲШċƖĲШŊƖċƣĲŉƨũШƣŸШ ?~fШfŰƚƣŔƣƨƣĲШŉŸƖШƣőĲШÂƖĲƻĲŰƣŔŸŰШ
ŸŉШÂŸƚƣőċƖƻĲƚƣШxŸƚƚЯШÖŰŔƻĲƖƚŔƣǃШŸŉШfũũŔŰŸŔƚШÖƖĤċŰċШ9őċůƓċŔŊŰШыÖfÖ9ьШŉŸƖШƣőĲŔƖШǯŰċŰĦŔċũШ

ƚƨƓƓŸƖƣШŔŰШƣőŔƚШƚƣƨĬǃШŸŉШƖĲĬƨĦŔŰŊШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШfŰĬŔċЮ 

ШfŰШĬŸŔŰŊШƣőĲШƖĲƓŸƖƣШƽĲШőċƻĲШƖĲĦĲŔƻĲĬШƚƨƓƓŸƖƣШċŰĬШŊƨŔĬċŰĦĲШŉƖŸůШŰƨůĲƖŸƨƚШŔŰĬŔƻŔĬƨċũƚШċŰĬШ
ŸƖŊċŰŔǍċƣŔŸŰƚЮШ[ŔƖƚƣũǃЯШƽĲШĲǂƓƖĲƚƚШŸƨƖШƓƖŸŉŸƨŰĬШŊƖċƣŔƣƨĬĲШƣŸШƣőĲШŉċƖůĲƖƚШƚƨƖƻĲǃĲĬШŔŰШÂƨŰŢċĤЯШ
~ċĬőǃċШÂƖċĬĲƚőЯШ7ŔőċƖШŉŸƖШƣőĲŔƖШƻċũƨċĤũĲШƣŔůĲШŉŸƖШƓċƖƣŔĦŔƓċƣŔŸŰШċŰĬШĦŸŸƓĲƖċƣŔŸŰЮШìĲШŊƖċƣĲŉƨũũǃШ
ċĦťŰŸƽũĲĬŊĲШƣőĲШƚƨƓƓŸƖƣШŉƖŸůШ~ƚЮШÂƖĲĲƣŔШ~ċŔƣőŔũŔШ ċǃċťШыf ÉьЯШ?ŔƖĲĦƣŸƖШŸŉШ ŊƖŔĦƨũƣƨƖĲЯШ~ċĬőǃċШ
ÂƖċĬĲƚőШŔŰШŉċĦŔũŔƣċƣŔŰŊШŸƨƖШƚƨƖƻĲǃШƽŸƖťШŔŰШƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣƚШŸŉШ~ċĬőǃċШÂƖċĬĲƚőЮШìĲШċũƚŸШ
ĲǂƓƖĲƚƚШŸƨƖШŊƖċƣŔƣƨĬĲШƣŸШÉőƖŔШÉċƨƖċĤőШuƨůċƖШÉƨůċŰШыf ÉьЯШ?ŔƚƣƖŔĦƣШ~ċŊŔƚƣƖċƣĲШŸŉШ9őőŔŰĬƽċƖċЯШċŰĬШ
ÉőƖŔШcċƖƚőШ?ŔǂŔƣШыf ÉьЯШ?ŔƚƣƖŔĦƣШ~ċŊŔƚƣƖċƣĲШŸŉШÅċŢŊċƖőЯШŉŸƖШƣőĲŔƖШŔŰƻċũƨċĤũĲШŉċĦŔũŔƣċƣŔŸŰШŉŸƖШƚƨƖƻĲǃШŔŰШ
9őőŔŰĬƽċƖċШċŰĬШÅċŢŊċƖőШĬŔƚƣƖŔĦƣƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШìĲШċĦťŰŸƽũĲĬŊĲШƣőĲШŔŰƻċũƨċĤũĲШċƚƚŔƚƣċŰĦĲШ
ƓƖŸƻŔĬĲĬШĤǃШ  7 Å?Ш?ŔƚƣƖŔĦƣШ?ĲƻĲũŸƓůĲŰƣШ~ċŰċŊĲƖƚШы??~ƚьШŔŰШƚĲũĲĦƣŔŰŊШƣőĲШĤũŸĦťƚШċŰĬШƻŔũũċŊĲƚШ
ŉŸƖШŸƨƖШƚƨƖƻĲǃШƽŸƖťШŔŰШƣőĲŔƖШƖĲƚƓĲĦƣŔƻĲШĬŔƚƣƖŔĦƣƚЮШìĲШċƖĲШŔŰĬĲĤƣĲĬШƣŸШƣőĲШĬŔƚƣƖŔĦƣШċŊƖŔĦƨũƣƨƖĲШŸǭŔĦĲƖƚШ
ċŰĬШƣőĲŔƖШƣĲċůƚШċƣШĤũŸĦťШċŰĬШƻŔũũċŊĲШũĲƻĲũƚЯШƽőŸШƓƖŸƻŔĬĲĬШĲƚƚĲŰƣŔċũШƚƨƓƓŸƖƣШċŰĬШũŸŊŔƚƣŔĦƚШŉŸƖШŸƨƖШ
ƚƨƖƻĲǃШƽŸƖťƚЮШìĲШċũƚŸШĲǂƓƖĲƚƚШŸƨƖШŊƖċƣŔƣƨĬĲШƣŸШƻċƖŔŸƨƚШŔŰĬŔƻŔĬƨċũƚЯШŔŰĦũƨĬŔŰŊШ[ŸŸĬШ9ŸƖƓŸƖċƣŔŸŰШŸŉШ
fŰĬŔċШы[9fьШůċŰċŊĲƖƚЯШƕƨċũŔƣǃШĦőĲĦťШċŰĬШƣĲĦőŰŔĦċũШƚƣċǭƚЯШůċŰĬŔШƚĲĦƖĲƣċƖŔĲƚЯШƓƖŔƻċƣĲШƓƖŸĦĲƚƚŔŰŊШ
ƨŰŔƣШŸƽŰĲƖƚШċŰĬШůċŰċŊĲƖƚЯШƣƖċŰƚƓŸƖƣĲƖƚЯШƽőŸũĲƚċũĲƖƚЯШƖĲƣċŔũĲƖƚЯШċŰĬШċŊƖŔĦƨũƣƨƖĲШƚĦŔĲŰƣŔƚƣƚШċƣШ
ĬŔƚƣƖŔĦƣШuƖŔƚőŔШéŔŊǃċŰШuĲŰĬƖċƚШыuéuƚьЮШÉƓĲĦŔċũШůĲŰƣŔŸŰШŊŸĲƚШƣŸШÉőƖŔШÉƨůĲƖШÉŔŰŊőШ~ĲĲŰċЯШ~ċŰċŊĲƖЯШ
ċŰĬШ7ШÉШ~ĲĲŰċЯШÑĲĦőŰŔĦċũШ§ǭŔĦĲƖШыÄƨċũŔƣǃьЯШ[9fЯШ]ƽċũŔŸƖЯШŉŸƖШƣőĲŔƖШƨŰƽċƻĲƖŔŰŊШƚƨƓƓŸƖƣШŔŰШ
ċĦĦĲƚƚŔŰŊШƓƖŔƻċƣĲШƚƣŸƖċŊĲШċŰĬШƓƖŸĦĲƚƚŔŰŊШƨŰŔƣƚЮ 

ìĲШĲǂƣĲŰĬШŸƨƖШċƓƓƖĲĦŔċƣŔŸŰШƣŸШŸƨƖШƚƨƖƻĲǃШƣĲċůШŉŸƖШƣőĲŔƖШĬĲĬŔĦċƣŔŸŰЯШőċƖĬШƽŸƖťЯШċŰĬШĦŸůůŔƣůĲŰƣШ
ƣŸШĦŸŰĬƨĦƣŔŰŊШǯĲũĬШƚƨƖƻĲǃƚЯШƚċůƓũĲШĦŸũũĲĦƣŔŸŰЯШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШƽőŔĦőШƽĲƖĲШŔŰƚƣƖƨůĲŰƣċũШŔŰШ
ƣőĲШƚƨĦĦĲƚƚШŸŉШŸƨƖШĲŰĬĲċƻŸƨƖЮШ 

ìĲШƽŸƨũĬШũŔťĲШƣŸШĲǂƓƖĲƚƚШŸƨƖШƓƖŸŉŸƨŰĬШŊƖċƣŔƣƨĬĲШƣŸШ?ƖЮШsЮ~ЮШÉŔŰŊőЯШÂƖŸŉĲƚƚŸƖШċƣШÂƨŰŢċĤШ ŊƖŔĦƨũƣƨƖĲШ
ÖŰŔƻĲƖƚŔƣǃШċŰĬШ~ƖЮШÉƨƖŔŰĬĲƖШÉŔŰŊőЯШ[ŸƖůĲƖШEǂĲĦƨƣŔƻĲШ?ŔƖĲĦƣŸƖЯШ[9fШŉŸƖШƣőĲŔƖШŔŰƻċũƨċĤũĲШŔŰƚŔŊőƣƚШ
ƓƖŸƻŔĬĲĬШċƣШƣőĲШŔŰĦĲƓƣŔŸŰШŸŉШŸƨƖШƖĲƚĲċƖĦőЮШìĲШĲǂƣĲŰĬШŸƨƖШƚŔŰĦĲƖĲШċƓƓƖĲĦŔċƣŔŸŰШƣŸШ~ƖЮШ ƚĲĲůШ
9őőċĤƖċЯШ?ĲƓƨƣǃШ]ĲŰĲƖċũШ~ċŰċŊĲƖШ[9fЯШ ĲƽШ?ĲũőŔШŉŸƖШőŔƚШŔŰƻċũƨċĤũĲШĦŸŰƣƖŔĤƨƣŔŸŰШƣŸШŸƨƖШƖĲƚĲċƖĦőШ
ƖĲƓŸƖƣЮШìĲШċƖĲШċũƚŸШĬĲĲƓũǃШŊƖċƣĲŉƨũШŉŸƖШƣőĲШŔŰƓƨƣƚШƓƖŸƻŔĬĲĬШĤǃШŸǭŔĦŔċũƚШŉƖŸůШ[9fЯШƣőĲШ9ĲŰƣƖċũШ
ìċƖĲőŸƨƚŔŰŊШ9ŸƖƓŸƖċƣŔŸŰШы9ì9ьШŔŰШ~ŸŊċЯШċŰĬШƣőĲШŸǭŔĦŔċũƚШċƣШ ĬċŰŔШÉŔũŸƚШŔŰШ~ŸŊċЯШÂƨŰŢċĤЮШìĲШ
ƽŸƨũĬШċũƚŸШũŔťĲШƣŸШĲǂƣĲŰĬШŸƨƖШċƓƓƖĲĦŔċƣŔŸŰШƣŸШ~ƖЮШÉőŔƖċŢШċŰĬШőŔƚШƣĲċůШŉƖŸůШƣőĲШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲШ
ŔŰШ~ŸŊċЯШÂƨŰŢċĤЮШÑőĲŔƖШĲǂƓĲƖƣŔƚĲШċŰĬШĦŸŸƓĲƖċƣŔŸŰШőċƻĲШŊƖĲċƣũǃШĲŰƖŔĦőĲĬШŸƨƖШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШŊƖċŔŰШ
ůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚЮШĬĬŔƣŔŸŰċũũǃЯШƽĲШĲǂƓƖĲƚƚШŸƨƖШƚŔŰĦĲƖĲШŊƖċƣŔƣƨĬĲШƣŸШƣőĲШŉċƖůĲƖШůĲůĤĲƖƚШŸŉШ
[ċƖůĲƖШÂƖŸĬƨĦĲƖШ§ƖŊċŰŔǍċƣŔŸŰƚШы[Â§ƚьШŔŰШ~ŸŊċЯШƽőŸШƚőċƖĲĬШƣőĲŔƖШŔŰƚŔŊőƣƚЯШƽőŔĦőШőċƻĲШĤĲĲŰШ
ŔŰƚƣƖƨůĲŰƣċũШŔŰШƚőċƓŔŰŊШƣőĲШǯŰĬŔŰŊƚШŸŉШƣőŔƚШƖĲƓŸƖƣЮШìĲШċũƚŸШĲǂƣĲŰĬШŸƨƖШőĲċƖƣŉĲũƣШċƓƓƖĲĦŔċƣŔŸŰШƣŸШ
?ƖЮШ~ċũƽŔŰĬĲƖШ~ċũőŔШŉŸƖШőŔƚШƚƨƓƓŸƖƣШĬƨƖŔŰŊШƣőĲШǯĲũĬƽŸƖťШĦŸŰĬƨĦƣĲĬШċƣШ[9fШċŰĬШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚШ
ŔŰШÂƨŰŢċĤЮ 

ìĲШċƖĲШŊƖċƣĲŉƨũШƣŸШ~ƖЮШÅċőƨũШ ƖŸƖċШŉŸƖШůĲƣŔĦƨũŸƨƚũǃШŉŸƖůċƣƣŔŰŊШċŰĬШĬĲƚŔŊŰŔŰŊШƣőĲШƖĲƓŸƖƣЮШ 

 ĲĲĬũĲƚƚШƣŸШůĲŰƣŔŸŰЯШƣőĲШƖĲƚƓŸŰƚŔĤŔũŔƣǃШŉŸƖШƣőĲШĬċƣċЯШċŰċũǃƚŔƚЯШċŰĬШƻŔĲƽƚШĲǂƓƖĲƚƚĲĬШŔŰШƣőĲШƖĲƓŸƖƣЯШ
ċƚШƽĲũũШċƚШċŰǃШĲƖƖŸƖƚЯШƖĲƚƣƚШƚŸũĲũǃШƽŔƣőШƣőĲШċƨƣőŸƖƚЮ 

  

ì 
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ĤĤƖĲƻŔċƣŔŸŰƚ 
 

ò  ŰƣŸĬċǃċШ ŰŰċШòŸŢċŰċШ 

9ü  ŊƖŸр9ũŔůċƣŔĦШüŸŰĲƚ 

f[  ŊƖŔĦƨũƣƨƖĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШ[ƨŰĬ 

ÂcxfÉ  ŉƖŔĦċŰШÂŸƚƣрcċƖƻĲƚƣШxŸƚƚĲƚШfŰŉŸƖůċƣŔŸŰШÉǃƚƣĲů 

9 9Â  9ŸůůŔƚƚŔŸŰШŉŸƖШ ŊƖŔĦƨũƣƨƖċũШ9ŸƚƣƚШċŰĬШÂƖŔĦĲƚ 

9 Â  9ŸƻĲƖШċŰĬШÂũŔŰƣő 

9c9  9ƨƚƣŸůШcŔƖŔŰŊШ9ĲŰƣƖĲƚ 

9fÂ  9ĲŰƣƖĲШfƚƚƨĲШÂƖŔĦĲШ 

9fÂcEÑ 9ĲŰƣƖċũШfŰƚƣŔƣƨƣĲШŸŉШÂŸƚƣрőċƖƻĲƚƣШEŰŊŔŰĲĲƖŔŰŊШċŰĬШÑĲĦőŰŸũŸŊǃ 

9ì9  9ĲŰƣƖċũШìċƖĲőŸƨƚĲШ9ŸƖƓŸƖċƣŔŸŰ 

? [ì  ?ĲƓċƖƣůĲŰƣШŸŉШ ŊƖŔĦƨũƣƨƖĲШċŰĬШ[ċƖůĲƖШìĲũŉċƖĲ 

?9Â  ?ĲĦĲŰƣƖċũŔƚĲĬШÂƖŸĦƨƖĲůĲŰƣШÉǃƚƣĲů 

?EÉ  ?ĲƓċƖƣůĲŰƣШŸŉШEĦŸŰŸůŔĦƚШċŰĬШÉƣċƣŔƚƣŔĦƚ 

?[Â?  ?ĲƓċƖƣůĲŰƣШŸŉШ[ŸŸĬШċŰĬШÂƨĤũŔĦШ?ŔƚƣƖŔĤƨƣŔŸŰ 

?~f  ?ŔƖĲĦƣŸƖċƣĲШċŰĬШ~ċƖťĲƣŔŰŊШċŰĬШfŰƚƓĲĦƣŔŸŰ 

[ §  [ŸŸĬШċŰĬШ ŊƖŔĦƨũƣƨƖĲШ§ƖŊċŰŔƚċƣŔŸŰШ 
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EǂĲĦƨƣŔƻĲШÉƨůůċƖǃ 
 

őĲШÖŰŔƣĲĬШ ċƣŔŸŰƚШĦċũũШƣőĲШċƣƣĲŰƣŔŸŰШƣŸШƣőĲШĦŸŰĦĲƖŰШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШ
ƣőĲШŉŸŸĬШƚƨƓƓũǃШĦőċŔŰШŔŰШÉƨƚƣċŔŰċĤũĲШ?ĲƻĲũŸƓůĲŰƣШ]ŸċũƚШΞΜΝΡШŉŸƖШƣőĲШŔůƓƖŸƻĲůĲŰƣШŸŉШŉŸŸĬШ
ƚĲĦƨƖŔƣǃЮШÅĲƚĲċƖĦőШőċƚШőŔŊőũŔŊőƣĲĬШƣőċƣШƣőĲƖĲШŔƚШċШƚŔŊŰŔǯĦċŰƣШƕƨċŰƣŔƣǃШŸŉШũŸƚƚШŸŉШŊƖċŔŰƚШŔŰШ

ĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚЮШfŰШƣőŔƚШĦŸŰƣĲǂƣЯШƣőĲШŸĤŢĲĦƣŔƻĲШŸŉШƣőĲШƓƖĲƚĲŰƣШƚƣƨĬǃШŔƚШƣŸШĲƚƣŔůċƣĲШƣőĲШőċƖƻĲƚƣШ
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ƚƣƨĬǃШƚƣċŰĬƚШċƚШċШƓŔŸŰĲĲƖŔŰŊШĲǭŸƖƣШŔŰШƣőĲШĦŸŰƣĲǂƣШŸŉШfŰĬŔċЯШċƚШŔƣШċĬĬƖĲƚƚĲƚШċШƚŔŊŰŔǯĦċŰƣШƖĲƚĲċƖĦőШ
ŊċƓШĤǃШĦŸůƓƖĲőĲŰƚŔƻĲũǃШĲƚƣŔůċƣŔŰŊШĤŸƣőШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШŸŉШƚĲũĲĦƣĲĬШĦƖŸƓƚШƽŔƣőŔŰШƣőĲШ
ƚƨƓƓũǃШĦőċŔŰЮШ7ǃШŉŸĦƨƚŔŰŊШŸŰШƣőĲШũĲƚƚШĲǂƓũŸƖĲĬШċƚƓĲĦƣШŸŉШƕƨċũŔƣǃШũŸƚƚĲƚЯШƣőŔƚШƖĲƚĲċƖĦőШċŔůƚШƣŸШ
ƓƖŸƻŔĬĲШ ƻċũƨċĤũĲШ ŔŰƚŔŊőƣƚШ ŔŰƣŸШ ƣőĲШ ĤƖŸċĬĲƖШ ƨŰĬĲƖƚƣċŰĬŔŰŊШ ŸŉШ ƓŸƚƣрőċƖƻĲƚƣШ ĦőċũũĲŰŊĲƚШ ċŰĬШ
ƓŸƣĲŰƣŔċũШŔůƓƖŸƻĲůĲŰƣƚШŔŰШƣőĲШċŊƖŔĦƨũƣƨƖċũШƚĲĦƣŸƖШŸŉШfŰĬŔċЮШ 
 
ÑőĲШƖĲƚĲċƖĦőШĲůƓũŸǃƚШċШƖŸĤƨƚƣШĬċƣċШĦŸũũĲĦƣŔŸŰШůĲƣőŸĬŸũŸŊǃЯШĦŸůĤŔŰŔŰŊШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШ
ċƓƓƖŸċĦőĲƚЯШċũŸŰŊШƽŔƣőШƣƽŸШƚċůƓũĲШƣĲƚƣŔŰŊШƣĲĦőŰŔƕƨĲƚШрШƻŔƚƨċũШƚĦċũĲШċŰĬШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊЮШÑőĲШ
ĦŸůƓƖĲőĲŰƚŔƻĲШĬċƣċƚĲƣШƽċƚШĬĲƖŔƻĲĬШŉƖŸůШċШƚƨƖƻĲǃШŸŉШΝΞΜΜШŉċƖůĲƖƚШċŰĬШΝΝΣШůċƖťĲƣрũĲƻĲũШ
ƚƣċťĲőŸũĬĲƖƚЯШĬŔƚƣƖŔĤƨƣĲĬШċĦƖŸƚƚШΝΞШĦƖŸƓШĬŔƚƣƖŔĦƣƚШƨƚŔŰŊШċШƚƣƖċƣŔǯĲĬШƖċŰĬŸůШƚċůƓũŔŰŊШůĲƣőŸĬЮШÑőĲШ
ƚċůƓũĲШŔŰĦũƨĬĲƚШΣΜΜШƓċĬĬǃШŉċƖůĲƖƚЯШΞΜΜШĲċĦőШŸŉШƽőĲċƣЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШŉċƖůĲƖƚЯШċƚШƽĲũũШċƚШ
ΣΜШƓċĬĬǃЯШΞΜШĲċĦőШŸŉШůċŔǍĲШċŰĬШƚŸǃĤĲċŰЯШċŰĬШΝΣШƽőĲċƣШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚЮШÑőŔƚШƖŔŊŸƖŸƨƚШ
ċƓƓƖŸċĦőШĲŰƚƨƖĲƚШƣőĲШƖĲũŔċĤŔũŔƣǃШċŰĬШƖĲƓƖĲƚĲŰƣċƣŔƻĲŰĲƚƚШŸŉШƣőĲШĬċƣċЯШĲŰċĤũŔŰŊШċШƣőŸƖŸƨŊőШċŰċũǃƚŔƚШ
ŸŉШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШƽŔƣőŔŰШƣőĲШƚƨƓƓũǃШĦőċŔŰШŸŉШƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓƚЮ 
 
ÑőƖŸƨŊőШċШĦŸůƓƖĲőĲŰƚŔƻĲШċƚƚĲƚƚůĲŰƣШĲůƓũŸǃŔŰŊШĤŸƣőШŸĤƚĲƖƻċƣŔŸŰШċŰĬШŔŰƕƨŔƖǃШůĲƣőŸĬƚЯШƣőĲШ
ċŊŊƖĲŊċƣĲĬШũŸƚƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШŔƚШĬĲƣĲƖůŔŰĲĬШƣŸШĤĲШΡЮΦΣШƓĲƖĦĲŰƣШŉŸƖШƽőĲċƣЯШΡЮΤΡШƓĲƖĦĲŰƣШ
ŉŸƖШƓċĬĬǃЯШΡЮΞΜШƓĲƖĦĲŰƣШŉŸƖШůċŔǍĲЯШċŰĬШΝΞЮΜΞШƓĲƖĦĲŰƣШŉŸƖШƚŸǃĤĲċŰЮШ ĬĬŔƣŔŸŰċũũǃЯШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШ
ŔůƓċĦƣШŸŉШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰЯШƣőĲШŸƻĲƖċũũШũŸƚƚЯШŔŰĦũƨƚŔƻĲШŸŉШũŸƚƣШƕƨċŰƣŔƣŔĲƚЯШƚƣċŰĬƚШċƣШΤЮΥΤШƓĲƖĦĲŰƣШ
ŉŸƖШƽőĲċƣЯШΣЮΡΞШƓĲƖĦĲŰƣШŉŸƖШƓċĬĬǃЯШΡЮΦΡШƓĲƖĦĲŰƣШŉŸƖШůċŔǍĲЯШċŰĬШΝΡЮΟΠШƓĲƖĦĲŰƣШŉŸƖШƚŸǃĤĲċŰЮШÑőĲƚĲШ
ǯŰĬŔŰŊƚШƨŰĬĲƖƚĦŸƖĲШƣőĲШĦƖŔƣŔĦċũШŰĲĲĬШŉŸƖШƣċƖŊĲƣĲĬШŔŰƣĲƖƻĲŰƣŔŸŰƚШƣŸШůŔƣŔŊċƣĲШũŸƚƚĲƚШċŰĬШĲŰőċŰĦĲШ
ĲǭŔĦŔĲŰĦǃШƣőƖŸƨŊőŸƨƣШƣőĲШƚƨƓƓũǃШĦőċŔŰЮШÑőĲШƚƣƨĬǃШŉƨƖƣőĲƖШƚőŸƽƚШĬŔƚƣŔŰĦƣШƚőċƖĲШŸŉШőċƖƻĲƚƣŔŰŊШċŰĬШ
ƚƣŸƖċŊĲШũŸƚƚШŸŉШĦƖŸƓƚЮШÑőĲƚĲШĲƻŔĬĲŰĦĲрĤċƚĲĬШǯŰĬŔŰŊƚШƚőĲĬШũŔŊőƣШŸŰШƣőĲШĦƖŔƣŔĦċũШċƖĲċƚШƽőĲƖĲШũŸƚƚĲƚШ
ŸĦĦƨƖШŔŰШƣőĲШƚƨƓƓũǃШĦőċŔŰШŸŉШƣőĲƚĲШĦƖŸƓƚШƣŸШŔůƓũĲůĲŰƣШƣċƖŊĲƣĲĬШƚƣƖċƣĲŊŔĲƚШƣŸШƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШ
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ƣШŉċƖůĲƖШũĲƻĲũЯШƣőĲШũŔŰĲċƖШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШŔŰĬŔĦċƣĲШƣőċƣШƣőĲШċĬŸƓƣŔŸŰШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŔŰШ

ƓċĬĬǃШċŰĬШƚŸǃĤĲċŰШĦƨũƣŔƻċƣŔŸŰШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƽĲƖШũŸƚƚĲƚШĦŸůƓċƖĲĬШƣŸШĦŸŰƻĲŰƣŔŸŰċũШ
őċƖƻĲƚƣŔŰŊШůĲƣőŸĬƚЯШƚƨŊŊĲƚƣŔŰŊШƣőċƣШůĲĦőċŰŔǍċƣŔŸŰШĦċŰШĤĲШċŰШĲǭĲĦƣŔƻĲШƚƣƖċƣĲŊǃШƣŸШƖĲĬƨĦĲШ
őċƖƻĲƚƣШũŸƚƚĲƚЮШÑőĲШĲǂƓċŰƚŔŸŰШŸŉШĦƨƚƣŸůШőŔƖŔŰŊШŔŰƚƣŔƣƨƣĲƚШċŰĬШƣőĲШŔŰƣĲŊƖċƣŔŸŰШŸŉШŉċƖůШůċĦőŔŰĲƖǃШ
ƣőƖŸƨŊőШċŰШƨĤĲƖŔƚċƣŔŸŰШċƓƓƖŸċĦőШĦċŰШĤĲШƨƚĲĬШŔŰШċĦőŔĲƻŔŰŊШƣőŔƚШŸĤŢĲĦƣŔƻĲЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШƚƣƨĬǃШ
ĲƚƣċĤũŔƚőĲƚШċШƓŸƚŔƣŔƻĲШċƚƚŸĦŔċƣŔŸŰШĤĲƣƽĲĲŰШƣőĲШĲĬƨĦċƣŔŸŰШũĲƻĲũШŸŉШŉċƖůĲƖƚШċŰĬШƖĲĬƨĦƣŔŸŰШŸŉШƓŸƚƣр
őċƖƻĲƚƣШũŸƚƚĲƚЯШċƚШőŔŊőĲƖШĲĬƨĦċƣŔŸŰШũĲċĬƚШƣŸШĤĲƣƣĲƖШċĬŸƓƣŔŸŰШŸŉШĦƖŸƓШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚЮШÑőŔƚШ
ċƚƚŸĦŔċƣŔŸŰШőŸũĬƚШƣƖƨĲШċĦƖŸƚƚШċũũШƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓƚЯШŔŰĬŔĦċƣŔŰŊШƣőċƣШƓƖŸůŸƣŔŰŊШĲĬƨĦċƣŔŸŰШċůŸŰŊШ
ŉċƖůĲƖƚШĦċŰШǃŔĲũĬШƚŔŊŰŔǯĦċŰƣШĤĲŰĲǯƣƚШŔŰШůŔƣŔŊċƣŔŰŊШũŸƚƚĲƚШĬƨƖŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШƓőċƚĲƚЮШ
ÑőĲШƓċƓĲƖШċũƚŸШċĬĬƖĲƚƚĲƚШƣőĲШŔůƓċĦƣШŸŉШũċŰĬШůċƖŊŔŰċũŔǍċƣŔŸŰШŸŰШŊƖċŔŰШũŸƚƚĲƚШƓĲƖШőĲĦƣċƖĲШŔŰШƣőĲШ
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2    | REDUCING POST-HARVEST LOSSES IN INDIA 

ĦŸƨŰƣƖǃЮШfƣШőŔŊőũŔŊőƣƚШƣőĲШŰĲĲĬШŉŸƖШċƓƓƖŸƓƖŔċƣĲШůċĦőŔŰĲƚШŉŸƖШƚůċũũШŉċƖůĲƖƚШƣŸШůŔŰŔůŔǍŔŰŊШőċƖƻĲƚƣШ
ċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШfŰШċĬĬŔƣŔŸŰШƣŸШƣőŔƚШƨĤĲƖŔƚċƣŔŸŰШŸŉШŉċƖůрůċĦőŔŰĲƖŔĲƚШċŰĬШĲǂƓċŰƚŔŸŰШŸŉШ
ĦƨƚƣŸůрőŔƖŔŰŊШĦĲŰƣƖĲƚШĦċŰШŔŰĦƖĲċƚĲШůĲĦőċŰŔƚċƣŔŸŰШŔŰШfŰĬŔċЮШÑőĲШƚƣƨĬǃШċũƚŸШĲůƓőċƚŔǍĲƚШƣőĲШ
ŔůƓŸƖƣċŰĦĲШŸŉШŔůƓƖŸƻŔŰŊШƚƣŸƖċŊĲШĲƕƨŔƓůĲŰƣЯШċƚШŔƣШƖĲƻĲċũƚШċШĦŸŰĦĲƖŰŔŰŊШũċĦťШŸŉШőĲƖůĲƣŔĦШƚƣŸƖċŊĲШ
ŉċĦŔũŔƣŔĲƚШċůŸŰŊШŉċƖůĲƖƚЮШ7ǃШċĬŸƓƣŔŰŊШċШĦŸůƓƖĲőĲŰƚŔƻĲШċƓƓƖŸċĦőШƣőċƣШŔŰĦũƨĬĲƚШůĲĦőċŰŔǍċƣŔŸŰЯШ
ƓƖŸůŸƣŔŰŊШ ĲĬƨĦċƣŔŸŰШ ċůŸŰŊШ ŉċƖůĲƖƚЯШċƓƓƖŸƓƖŔċƣĲШ ůċĦőŔŰĲƖǃШ ŉŸƖШ ƚůċũũШ őŸũĬŔŰŊƚШ ŸƖШ
ŔůƓũĲůĲŰƣċƣŔŸŰШ ŸŉШũċŰĬрĦŸŰƚŸũŔĬċƣŔŸŰШ ƚƣƖċƣĲŊŔĲƚЯШ ċŰĬШ ĲŰőċŰĦŔŰŊШ ƚƣŸƖċŊĲШ ŔŰŉƖċƚƣƖƨĦƣƨƖĲЯШ
ƓŸũŔĦǃůċťĲƖƚШċŰĬШƚƣċťĲőŸũĬĲƖƚШĦċŰШĲǭĲĦƣŔƻĲũǃШƣċĦťũĲШƣőĲШĦőċũũĲŰŊĲШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШ
ũŸƚƚĲƚШ ŔŰШ ƣőĲШ ċŊƖŔĦƨũƣƨƖċũШ ƚĲĦƣŸƖЯШ ĦŸŰƣƖŔĤƨƣŔŰŊШ ƣŸШ ŔŰĦƖĲċƚĲĬШ ŉŸŸĬШ ƚĲĦƨƖŔƣǃШ ċŰĬШ ƚƨƚƣċŔŰċĤũĲШ
ċŊƖŔĦƨũƣƨƖċũШƓƖċĦƣŔĦĲƚШŔŰШfŰĬŔċЮ 
  



 

3    | REDUCING POST-HARVEST LOSSES IN INDIA 

Ν fŰƣƖŸĬƨĦƣŔŸŰ 
 
ΝЮΝ ÑőĲШĦŸŰƣĲǂƣШċŰĬШŔůƓŸƖƣċŰĦĲШŸŉШŉŸŸĬШŊƖċŔŰШũŸƚƚĲƚШ 
 
ѣ[ŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲѣШŔƚШċШĦŸůƓũĲǂШŔƚƚƨĲШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШƓĲŸƓũĲѣƚШŉŸŸĬШċŰĬШŰƨƣƖŔƣŔŸŰШŔŰƚĲĦƨƖŔƣǃЯШ
ůŸƖĲШŊƖĲĲŰőŸƨƚĲШŊċƚШĲůŔƚƚŔŸŰƚШċŰĬШƓƖĲƚƚƨƖĲШŸŰШŰċƣƨƖċũШƖĲƚŸƨƖĦĲƚЮШÖŰŔƣĲĬШ ċƣŔŸŰƚШыÖ ьШ
ĬŸĦƨůĲŰƣƚШůĲŰƣŔŸŰĲĬШѣŉŸŸĬШũŸƚƚШċŰĬШŉŸŸĬШƽċƚƣĲѣШƚĲƻĲƖċũШƣŔůĲƚШŔŰШƣőĲШũċƚƣШĬĲĦċĬĲƚШŸŉШƣőĲШΞΜƣőШ
ĦĲŰƣƨƖǃуċŰĬШƣőĲШŰƨůĤĲƖƚШőċƻĲШŔŰĦƖĲċƚĲĬШƚŔŰĦĲШƣőĲŰШċĦƖŸƚƚШƣőĲШĦŸƨŰƣƖŔĲƚЮШÑőĲШƣőĲůĲШŉŸƖШ
fŰƣĲƖŰċƣŔŸŰċũШ?ċǃШŸŉШ ƽċƖĲŰĲƚƚШŸŉШ[ŸŸĬШxŸƚƚШċŰĬШìċƚƣĲШΞΜΞΞШƽċƚШћÉƣŸƓШ[ŸŸĬШxŸƚƚШċŰĬШƽċƚƣĲЯШŉŸƖШ
ƣőĲШƓĲŸƓũĲЯШŉŸƖШƣőĲШƓũċŰĲƣќЯШƽőŔĦőШƚőŸƽƚШƣőĲШŔƚƚƨĲѣƚШƚĲƖŔŸƨƚŰĲƚƚЮШ]ŔƻĲŰШƣőĲШĦŸŰĦĲƖŰШŸŰШŉŸŸĬШũŸƚƚЯШ
ŔŰШΞΜΝΡЯШƣőĲШΞΜΟΜШÉƨƚƣċŔŰċĤũĲШ?ĲƻĲũŸƓůĲŰƣШ]ŸċũƚШыÉ?]ƚьШƽċƚШċũƚŸШƣċťĲŰШŔŰƣŸШĲŰƚƨƖĲШƚƨƚƣċŔŰċĤũĲШ
ĦŸŰƚƨůƓƣŔŸŰШċŰĬШƓƖŸĬƨĦƣŔŸŰШƓċƣƣĲƖŰƚЮШfƣƚШƣőŔƖĬШƣċƖŊĲƣШыŔЮĲЮЯШΝΞЮΟьШŔƚуƣŸШƖĲĬƨĦĲШŉŸŸĬШũŸƚƚĲƚШċũŸŰŊШ
ƣőĲШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰШċŰĬШƣŸШƖĲĬƨĦĲШƣőĲШŉŸŸĬШũŸƚƚШċƣШĦŸŰƚƨůĲƖƚќШĲŰĬШĤǃШΡΜШƓĲƖĦĲŰƣШĤǃШ
ΞΜΟΜЮ 
 
ĦĦŸƖĬŔŰŊШƣŸШƣőĲШÖ ѣƚШ[ŸŸĬШċŰĬШ ŊƖŔĦƨũƣƨƖĲШ§ƖŊċŰŔǍċƣŔŸŰШы[ §ьЯШċƖŸƨŰĬШΟΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШ

ŉŸŸĬШƽĲШƓƖŸĬƨĦĲШĬŸĲƚШŰŸƣШƖĲċĦőШŸƨƖШƚƣŸůċĦőƚуƣőċƣШůĲċŰƚШƽĲШũŸƚĲШċŰĬШƽċƚƣĲШċƖŸƨŰĬШΟΟШ
ƓĲƖĦĲŰƣШĲċĦőШǃĲċƖШċũŸŰŊШƣőĲШŉŸŸĬШƻċũƨĲШĦőċŔŰШŊũŸĤċũũǃЮШ[ §ШĲƚƣŔůċƣĲƚШŸŉШΝΟЮΞШƓĲƖĦĲŰƣШŉŸƖШŉŸŸĬШũŸƚƚШ
ыĤĲƣƽĲĲŰШƣőĲШŉċƖůШċŰĬШƣőĲШƖĲƣċŔũШĬŔƚƣƖŔĤƨƣŔŸŰШũĲƻĲũр[ §ЯШΞΜΞΝьШċŰĬШΝΤШƓĲƖĦĲŰƣШŉŸƖШŉŸŸĬШƽċƚƣĲШыŉƖŸůШ
őŸƨƚĲőŸũĬƚЯШŉŸŸĬШƚĲƖƻŔĦĲЯШċŰĬШƖĲƣċŔũШũĲƻĲũƚрÖŰŔƣĲĬШ ċƣŔŸŰƚШEŰƻŔƖŸŰůĲŰƣШÂƖŸŊƖċůůĲШΞΜΞΝьЮШfŰШ
ŸƣőĲƖШƽŸƖĬƚЯШƽĲШőċƻĲШĲŰŸƨŊőШŉŸŸĬШŉŸƖШŸƨƖШƓĲŸƓũĲШċŰĬШũŸƚĲШċШƚƨĤƚƣċŰƣŔċũШƓŸƖƣŔŸŰШċũŸŰŊШƣőĲШŉŸŸĬШ
ƻċũƨĲШĦőċŔŰЯШƨŰĬĲƖůŔŰŔŰŊШŸƨƖШŉŸŸĬШƚǃƚƣĲůѣƚШƚƨƚƣċŔŰċĤŔũŔƣǃуũĲċĬŔŰŊШƣŸШΣΦΜШůŔũũŔŸŰШƓĲŸƓũĲШċĦƖŸƚƚШ
ĦŸƨŰƣƖŔĲƚШũŔƻŔŰŊШŔŰШőƨŰŊĲƖШċŰĬШůċũŰƨƣƖŔƣŔŸŰЮ 
 
Ö ШÂŸƓƨũċƣŔŸŰШÂƖŸƚƓĲĦƣШÅĲƓŸƖƣШΞΜΞΞШƚċǃƚШƣőĲШŊũŸĤċũШƓŸƓƨũċƣŔŸŰШƽŔũũШƖĲċĦőШΥШĤŔũũŔŸŰШůċƖťƚШĤǃШůŔĬр
 ŸƻĲůĤĲƖШΞΜΞΞЮШÑőċƣШůĲċŰƚШƣőĲШƚŔƣƨċƣŔŸŰШůċǃШĬĲƣĲƖŔŸƖċƣĲШŉƨƖƣőĲƖЯШŊŔƻĲŰШƣőĲШŰĲĲĬШŉŸƖШůŸƖĲШŉŸŸĬШ
ƣŸШŉĲĲĬШƣőĲůЮШÑőĲШċůŸƨŰƣШŸŉШŉŸŸĬШƽĲШŰĲĲĬШƣŸШƓƖŸƻŔĬĲШƣőĲůШŔƚШċƓƓƖŸǂŔůċƣĲũǃШΠЮΝШĤŔũũŔŸŰШůĲƣƖŔĦШ
ƣŸŰŰĲƚЯШċƚƚƨůŔŰŊШċŰШċƻĲƖċŊĲШŸŉШΝЮΠШťŔũŸŊƖċůƚШŸŉШŉŸŸĬШƽŔƣőŸƨƣШƽċƣĲƖШƓĲƖШĬċǃШƓĲƖШƓĲƖƚŸŰЮШ[ŸƖШƣőŔƚШ
ƣŸШőċƓƓĲŰЯШƽĲШůƨƚƣШƓƖŸĬƨĦĲШċƖŸƨŰĬШΡЮΟΤШĤŔũũŔŸŰШůĲƣƖŔĦШƣŸŰŰĲƚШŸŉШŉŸŸĬШċŰŰƨċũũǃЯШĦŸŰƚŔĬĲƖŔŰŊШƣőċƣШ
ƽĲШũŸƚĲШċĤŸƨƣШΟΜШƓĲƖĦĲŰƣШŸŉШƓƖŸĬƨĦƣŔŸŰШċũŸŰŊШƣőĲШƻċũƨĲШĦőċŔŰЮ 
 
fŉШƽĲШƚĲĲШċШũŸŰŊĲƖШőŸƖŔǍŸŰЯШƣőĲШƽŸƖũĬШƓŸƓƨũċƣŔŸŰШƽŔũũШƖĲċĦőШΦЮΤШĤŔũũŔŸŰШĤǃШΞΜΡΜШыÖ ШÂƖŸŢĲĦƣŔŸŰЯШ
ΞΜΞΞьЯШŉƨƖƣőĲƖШċĬĬŔŰŊШΝЮΤШĤŔũũŔŸŰШƓĲŸƓũĲШŊũŸĤċũũǃЮШ ƚШċШƖĲƚƨũƣЯШƽĲШƽŔũũШőċƻĲШΞΝЮΞΡШƓĲƖĦĲŰƣШůŸƖĲШ
őƨůċŰШůŸƨƣőƚШƣŸШŉĲĲĬЯШċŰĬШƣőĲШŉŸŸĬШƽĲШƖĲƕƨŔƖĲШƽŔũũШĤĲШΣЮΡШĤŔũũŔŸŰШůĲƣƖŔĦШƣŸŰŰĲƚШċŰŰƨċũũǃШŔŰШΞΜΡΜЮШ
ÑőĲƖĲŉŸƖĲЯШƣŸШůĲĲƣШƣőĲШŊƖŸƽŔŰŊШŉŸŸĬШĬĲůċŰĬШŔŰШΞΜΡΜЯШƽĲШŰĲĲĬШƣŸШŔŰĦƖĲċƚĲШŉŸŸĬШƓƖŸĬƨĦƣŔŸŰШĤǃШ
ċƓƓƖŸǂŔůċƣĲũǃШΣΞШƓĲƖĦĲŰƣШŸƖШĲƻĲŰШůŸƖĲЮШÉŸЯШƣŸШŔŰĦƖĲċƚĲШŉŸŸĬШƓƖŸĬƨĦƣŔŸŰЯШƽĲШŰĲĲĬШƣŸШŔŰĦƖĲċƚĲШƣőĲШ
ċƖĲċШƨŰĬĲƖШƓƖŸĬƨĦƣŔŸŰЯШƓƖŸĬƨĦƣŔƻŔƣǃЯШŸƖШĤŸƣőЮШcŸƽĲƻĲƖЯШƣőĲШƚĦŸƓĲШŉŸƖШƣőĲШƖĲƕƨŔƖĲĬШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũШ
ŔƚШũŔůŔƣĲĬШċƚШƽĲШőċƻĲШũŔůŔƣĲĬШƖĲƚŸƨƖĦĲƚоŔŰƓƨƣƚШŔŰШőċŰĬЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲШũċŰĬШƽĲШŔŰőċĤŔƣШŔƚШũŔůŔƣĲĬЯШ
ċŰĬШƣőĲШƽċƣĲƖШċŰĬШĲŰĲƖŊǃЯШċŊƖŔĦƨũƣƨƖċũШĦőĲůŔĦċũƚЯШċŰĬШŸƣőĲƖШƓƖŸĬƨĦƣŔŸŰШŉċĦƣŸƖƚШƽĲШƨƚĲШŉŸƖШ
ċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔŸŰШċƖĲШċũƚŸШũŔůŔƣĲĬЮШÑőƨƚЯШƖĲĬƨĦŔŰŊШƓŸƚƣőċƖƻĲƚƣШŉŸŸĬШũŸƚƚĲƚШċŰĬШŔůƓƖŸƻŔŰŊШ
ŉŸŸĬШĬŔƚƣƖŔĤƨƣŔŸŰШĦőċŰŰĲũƚШċƖĲШĦƖŔƣŔĦċũШƣŸШĲŰƚƨƖŔŰŊШŉƨƣƨƖĲШŊũŸĤċũШŉŸŸĬШƚĲĦƨƖŔƣǃШы~ċŢĲŰĬŔĲЯШΞΜΞΜьЮШ
[ §ѣƚШƖĲƻŔƚĲĬШĲƚƣŔůċƣĲШƚőŸƽƚШƽĲШċƖĲШũŸƚŔŰŊШΝЮΞΠШĤŔũũŔŸŰШƣŸŰŰĲƚШŸŉШŉŸŸĬШŊũŸĤċũũǃШĲċĦőШǃĲċƖШы[ §ЯШ
ΞΜΝΦьЮШÑőŔƚШǯŊƨƖĲШƽŔũũШőŔƣШΞЮΝШĤŔũũŔŸŰШƣŸŰŰĲƚШĤǃШΞΜΟΜЯШƽŸƖƣőШÖÉ?ШΝЮΡШƣƖŔũũŔŸŰШыcĲŊŰƚőŸũƣШĲƣШċũЮЯΞΜΝΥьЮШ
ÉŸЯШƣőĲƖĲШŔƚШċШĦũĲċƖШŔŰƣĲƖũŔŰťШĤĲƣƽĲĲŰШĲĦŸŰŸůŔĦШċŰĬШŰŸŰрĲĦŸŰŸůŔĦШŉċĦƣŸƖƚШċŰĬШŉŸŸĬШũŸƚƚШŔƚƚƨĲƚЮ 
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9ŸŰƚŔĬĲƖŔŰŊШƣőĲШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШŉŸŸĬШũŸƚƚЯШŉŸŸĬШƓƖŔĦĲШŔŰĦƖĲċƚĲШċŰĬШŉŸŸĬШĲǂƓĲŰĬŔƣƨƖĲШŔŰШ
ƖĲƚŸƨƖĦĲрƓŸŸƖШĦŸƨŰƣƖŔĲƚЯШƽĲШůƨƚƣШƣċťĲШŉŸŸĬШũŸƚƚШƖĲĬƨĦƣŔŸŰШƚƣƖċƣĲŊŔĲƚШƚĲƖŔŸƨƚũǃШċŰĬШŔŰĦƖĲċƚĲШƣőĲШ
ĤƨĬŊĲƣШċũũŸĦċƣŔŸŰШŉƖŸůШċƖŸƨŰĬШΟрΠШƓĲƖĦĲŰƣШƣŸШċƣШũĲċƚƣШΝΜШũĲƻĲũƚШŸŉШƣŸƣċũШĤƨĬŊĲƣШċũũŸĦċƣŔŸŰШŉŸƖШƣőĲШ
ċŊƖŔĦƨũƣƨƖĲШƚĲĦƣŸƖЮШìőǃШƚőŸƨũĬШƽĲШƚƓĲŰĬШůŸƖĲШŸŰШũŸƚƚрƖĲĬƨĦƣŔŸŰШƚƣƖċƣĲŊŔĲƚеШ[ŸƖШĲǂċůƓũĲЯШŉŸƖШ
ĲƻĲƖǃШΝШƓĲƖĦĲŰƣШŔŰĦƖĲċƚĲШŔŰШŉŸŸĬШƓƖŔĦĲƚЯШŉŸŸĬШĲǂƓĲŰĬŔƣƨƖĲШŔŰШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚШĬĲĦƖĲċƚĲƚШĤǃШ
ΜЮΤΡШƓĲƖĦĲŰƣШы[ §ЯШΞΜΜΣьуũĲċĬŔŰŊШƣŸШƚĲƻĲƖĲШůċũŰƨƣƖŔƣŔŸŰШŔŰШċШĦƖŔƚŔƚШǃĲċƖЮШ~ŸƖĲŸƻĲƖЯШŔŉШƽĲШƖĲĬƨĦĲШ
ŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲуƚċǃШΝťŊЯШƽĲШĬŸШŰŸƣШŰĲĲĬШƣŸШƓƖŸĬƨĦĲШΝЮΠΡШťŊШůŸƖĲШŉŸŸĬШыƽĲШũŸƚĲШċƖŸƨŰĬШΟΝШ
ƓĲƖĦĲŰƣьЮШ ƚШċШƖĲƚƨũƣЯШƽĲШĦċŰШƚċƻĲШƖĲƚŸƨƖĦĲƚШƨƚĲĬШŔŰШŊƖŸƽŔŰŊШƨŰĲċƣĲŰШŉŸŸĬШыũċŰĬЯШƽċƣĲƖЯШ
ċŊƖŔĦƨũƣƨƖċũШĦőĲůŔĦċũƚЯШĲŰĲƖŊǃЯШċŰĬШŸƣőĲƖШƚĦċƖĦĲШŔŰƓƨƣƚьШċŰĬШĲǂƣƖċШĤƨĬŊĲƣШċŰĬШőƨůċŰШĲǭŸƖƣƚЮШÑőċƣШ
ůĲċŰƚШċŰШċĬĬŔƣŔŸŰċũШƚŸƨƖĦĲШŸŉШŉŸŸĬШƚƨƓƓũǃШƽŔƣőŸƨƣШĦőċŰŊŔŰŊШƓƖŸĬƨĦƣŔŸŰШƓċƣƣĲƖŰƚЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШ
ĦċŰШċũƚŸШƖĲĬƨĦĲШƣőĲШŰĲŊċƣŔƻĲШĲǂƣĲƖŰċũŔƣŔĲƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШŉŸŸĬШũŸƚƚШыĲЮŊЮЯШƓŸũũƨƣŔŸŰШĦƖĲċƣĲĬШĬƨƖŔŰŊШ
ŉŸŸĬШƓƖŸĬƨĦƣŔŸŰьШċŰĬШƣőĲШŊƖŸƽŔŰŊШƓƖĲƚƚƨƖĲƚШŸŰШƣőĲШŰċƣƨƖċũШƖĲƚŸƨƖĦĲƚШŉŸƖШŊũŸĤċũШŉŸŸĬШƚƨƓƓũǃЮ 
 
ĦĦŸƖĬŔŰŊШƣŸШ[ §ШƖĲƓŸƖƣƚЯШƽĲШƨƚĲШΞΥШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШŊũŸĤċũШċƖċĤũĲШũċŰĬШŉŸƖШƣőĲШŉŸŸĬШƽĲШĬŸШŰŸƣШ

ĲċƣЮШfŰШŸƣőĲƖШƽŸƖĬƚЯШŔŉШƽĲШůĲċƚƨƖĲШŔŰШƣĲƖůƚШŸŉШƣőĲШĦŸƨŰƣƖǃѣƚШċƖċĤũĲШũċŰĬЯШŔƣШƽŸƨũĬШĤĲШĲƕƨŔƻċũĲŰƣШƣŸШ
ƣőĲШĦƨũƣŔƻċĤũĲШũċŰĬШŸŉШ9őŔŰċЯШ~ŸŰŊŸũŔċЯШċŰĬШuċǍċťőƚƣċŰЮШ ĲƻĲƖƣőĲũĲƚƚЯШĬƨƖŔŰŊШƣőĲШƓƖŸĦĲƚƚЯШƽĲШ
ċũƚŸШũŸƚĲШΞΡΜШuůΟррƚŔǂШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШƽċƣĲƖШƽŔƣőĬƖċƽċũƚШċŰŰƨċũũǃШƣőċƣШĦċŰШĦŸƻĲƖШċũũШőŸƨƚĲőŸũĬƚѣШ
ƽċƣĲƖШŰĲĲĬƚЮ 
 
ÅĲĬƨĦƣŔŸŰШŔŰШƣőĲƚĲШũŸƚƚĲƚШƽŸƨũĬШőċƻĲШůƨũƣŔƓũĲШƓŸƚŔƣŔƻĲШŔůƓċĦƣƚШŸŰШƚŸĦŔĲƣǃШĤǃШŔŰĦƖĲċƚŔŰŊШƣőĲШ
ċůŸƨŰƣШŸŉШŉŸŸĬШċƻċŔũċĤũĲШŉŸƖШőƨůċŰШĦŸŰƚƨůƓƣŔŸŰЯШĲŰőċŰĦŔŰŊШŊũŸĤċũШŉŸŸĬШƚĲĦƨƖŔƣǃЯШƖĲĬƨĦŔŰŊШŉŸŸĬШ
ŔŰǰċƣŔŸŰЯШċŰĬШŔŰĦƖĲċƚŔŰŊШċƻċŔũċĤŔũŔƣǃШŉŸƖШŸƣőĲƖШƨƚĲƚШƚƨĦőШċƚШĤŔŸŉƨĲũШċŰĬШŔŰĬƨƚƣƖŔċũШƨƚĲƚШы~ƨŰĬŔċũЯШ
ΞΜΜΥбШÑƖŸƚƣũĲЯШΞΜΝΜьЮШ ĬĬŔƣŔŸŰċũũǃЯШƖĲĬƨĦŔŰŊШŉŸŸĬШũŸƚƚШŔƚШƓƖŸůŸƣĲĬШċƚШċШÖÉ?ШΤΜΜШĤŔũũŔŸŰШĤƨƚŔŰĲƚƚШ
ŸƓƓŸƖƣƨŰŔƣǃШ ŉŸƖШ ƚƣċťĲőŸũĬĲƖƚШ ыcĲŊŰƚőŸũƣШ ĲƣШ ċũЮЯΞΜΝΥьЮШ fŰШ ċĬĬŔƣŔŸŰЯШ ƖĲĬƨĦŔŰŊШ ŉŸŸĬШ ũŸƚƚШ ċũƚŸШ
ŔŰĦƖĲċƚĲƚШƣőĲШƖĲċũШŔŰĦŸůĲШŸŉШċũũШƓƖŸĬƨĦĲƖƚШċŰĬШĦŸŰƚƨůĲƖƚШыìŸƖũĬШ7ċŰťЯШΞΜΝΝьЮ 
 
ШĬĲĲƓĲƖШũŸŸťШŔŰƣŸШƣőĲШŸƣőĲƖШċƚƓĲĦƣƚШŸŉШŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШƚőŸƽƚШƚĲƻĲƖċũШŸƣőĲƖШŔůƓċĦƣƚШŸŉШŉŸŸĬШ

ũŸƚƚЮШ ìĲШ őċƻĲШ ŰĲŊċƣŔƻĲШ ĲǂƣĲƖŰċũŔƣŔĲƚШ ƣŸШ ƚŸĦŔĲƣǃШ ƣőƖŸƨŊőШ ƣőĲШ ĦŸƚƣШ ŸŉШ ƽċƚƣĲШ ůċŰċŊĲůĲŰƣЯШ
ŊƖĲĲŰőŸƨƚĲШŊċƚШƓƖŸĬƨĦƣŔŸŰШċŰĬШũŸƚƚШŸŉШƚĦċƖĦĲШƖĲƚŸƨƖĦĲƚЯШŔŰĦũƨĬŔŰŊШŔƣƚШċĬƻĲƖƚĲШŔůƓċĦƣШŸŰШƣőĲШ
ĲĦŸŰŸůǃЮШ]ƖĲĲŰШcŸƨƚĲШ]ċƚƚĲƚШы]c]ƚьШċƖĲШĤǃрƓƖŸĬƨĦƣƚШŸŉШŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲЮШ~ŸƖĲŸƻĲƖЯШΣШƣŸШΝΜШ
ƓĲƖĦĲŰƣШŸŉШőƨůċŰрŊĲŰĲƖċƣĲĬШŊƖĲĲŰőŸƨƚĲШŊċƚШĲůŔƚƚŔŸŰƚШċƖĲШĦċƨƚĲĬШĬƨĲШƣŸШŉŸŸĬШũŸƚƚШŸŰũǃШ
ы]ƨƚƣċƻƚƚŸŰШĲƣШċũЮЯШΞΜΝΝбШéĲƖůĲƨũĲŰШĲƣШċũЮЯШΞΜΝΞьЮШ[ §ШыΞΜΝΟьШĲƚƣŔůċƣĲĬШƣőĲШĦċƖĤŸŰШŉŸŸƣƓƖŔŰƣШċƣШ
ΟЮΟШ]ƣ9§ΞШĲƕШŉŸƖШΞΜΜΤШыĲǂĦũƨĬŔŰŊШũċŰĬШƨƚĲШĦőċŰŊĲьЮШcŸƽĲƻĲƖЯШƨƚŔŰŊШƣőĲШ[ŸŸĬШ7ċũċŰĦĲШÉőĲĲƣƚШ
ыΞΜΝΝьЯШƣőĲШƨƓĬċƣĲĬШĲƚƣŔůċƣŔŸŰШǯŊƨƖĲШŔƚШΟЮΣШ]ƣ9§ΞШĲƕШƽőŔĦőШĬŸĲƚШŰŸƣШŔŰĦũƨĬĲШƣőĲШΜЮΥ]ƣ9§ΞШĲƕШŸŉШ
ĬĲŉŸƖĲƚƣċƣŔŸŰШċŰĬШůċŰċŊĲĬШŸƖŊċŰŔĦШƚŸŔũƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШŉŸŸĬШƽċƚƣċŊĲЯШƣőƨƚШċШƣŸƣċũШŸŉШΠЮΠШ]ƣ9§ΞШ
ĲƕШƓĲƖШǃĲċƖШы[ §ШΞΜΝΠьЮШfŉШƣőŔƚШĦŸƨũĬШĤĲШċШĦŸƨŰƣƖǃЯШŔƣШƽŸƨũĬШĤĲШƣőĲШƽŸƖũĬѣƚШƣőŔƖĬрũċƖŊĲƚƣШĲůŔƣƣŔŰŊШ
ĦŸƨŰƣƖǃШċŉƣĲƖШ9őŔŰċШċŰĬШƣőĲШÖÉ Шы[ §ЯШΞΜΝΠьЮ 
 
[ŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШċƖĲШċũƚŸШĦŸŰŰĲĦƣĲĬШƽŔƣőШŰƨƣƖŔƣŔŸŰШċŰĬШĦċũŸƖŔĲШũŸƚƚЮШ ШƽŸƖũĬШĤċŰťШƚƣƨĬǃШƚőŸƽƚШ
ƣőċƣШƚĲƻĲŰШĦċũŸƖŔĲƚШŸŉШŔŰƓƨƣƚШċƖĲШƖĲƕƨŔƖĲĬШƣŸШƓƖŸĬƨĦĲШċШƨŰŔƣШŸŉШŉŸŸĬШĦċũŸƖŔĲƚШũŸƚƣШĬƨĲШƣŸШŔůƓƖŸƓĲƖШ
ƻċũƨĲШĦőċŔŰШůċŰċŊĲůĲŰƣЮШ~ċŰǃШƚƣƨĬŔĲƚШƚƣċƣĲШƣőċƣШőŔŊőШĦŸƚƣШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШŉŸŸĬШƽċƚƣĲШ
ĬĲĦŸůƓŸƚŔŰŊШċŰċĲƖŸĤŔĦċũũǃЯШũċŰĬǯũũƚЯШƨƣŔũŔƣǃШĤŔũũƚЯШċŰĬШƣċǂĲƚШыÖÉШEÂ ЯШΞΜΝΝбШÉĦőƽċĤЯШΞΜΝΜбШ7ƨǍĤǃШ
ċŰĬШcǃůċŰЯШΞΜΝΞьЮ 
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ÑőĲШŊƖċƻŔƣǃШŸŉШƣőŔƚШŔƚƚƨĲШŔƚШƚŔŊŰŔǯĦċŰƣЯШċƚШůċŰǃШƓĲŸƓũĲШċĦƖŸƚƚШĦŸƨŰƣƖŔĲƚШƚƨǭĲƖШŉƖŸůШőƨŰŊĲƖШċŰĬШ
ůċũŰƨƣƖŔƣŔŸŰЯШċŰĬШƣőĲШŰƨůĤĲƖШőċƚШĤĲĲŰШƚũŸƽũǃШƖŔƚŔŰŊШƚŔŰĦĲШΞΜΝΠШыÖ ШĬŸĦƨůĲŰƣƚьЮШÑőĲƖĲŉŸƖĲЯШƽĲШ
ůƨƚƣШƣőŔŰťШŸŉШĤĲƣƣĲƖШƓŸũŔĦǃШŸƓƣŔŸŰƚШƣŸШċĦőŔĲƻĲШƣőĲШŸĤŢĲĦƣŔƻĲƚЯШŔŰĦũƨĬŔŰŊШŔůƓƖŸƻŔŰŊШŉŸŸĬШċŰĬШ
ŰƨƣƖŔƣŔŸŰШƚĲĦƨƖŔƣǃЯШƖĲĬƨĦŔŰŊШŊƖĲĲŰőŸƨƚĲШŊċƚШĲůŔƚƚŔŸŰƚШċŰĬШũŸƽĲƖŔŰŊШƓƖĲƚƚƨƖĲШŸŰШƽċƣĲƖШċŰĬШũċŰĬШ
ƖĲƚŸƨƖĦĲƚЯШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШŔŰĦƖĲċƚĲĬШƓƖŸĬƨĦƣŔƻŔƣǃШċŰĬШĲĦŸŰŸůŔĦШŊƖŸƽƣőЮШcŸƽĲƻĲƖЯШŉŸƖШĤĲƣƣĲƖШ
ŸƨƣĦŸůĲƚЯШǯƖƚƣЯШƽĲШŰĲĲĬШƣŸШŊċŔŰШċШĬĲĲƓĲƖШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШƣőĲШƚŔƣƨċƣŔŸŰƚШŔŰШƽőŔĦőШũŸƚƚĲƚШŸĦĦƨƖЮШ
ÉĲĦŸŰĬЯШƣőĲШĦŸŰƣĲǂƣƨċũШŉċĦƣŸƖƚШŊƨŔĬĲШŸƨƖШĬĲĦŔƚŔŸŰШƖĲŊċƖĬŔŰŊШƣőĲШƚŸũƨƣŔŸŰƚШċŰĬШƚƣƖċƣĲŊŔĲƚШƣőċƣШǯƣШ
ŸƨƖШŸĤŢĲĦƣŔƻĲƚЮШÑőŔƖĬЯШŸŰĦĲШƽĲШǯŰĬШƣőĲШũŸƚƚрůċťŔŰŊШőŸƣƚƓŸƣƚШċŰĬШƽőǃШũŸƚƚĲƚШőċƓƓĲŰЯШƽĲШůƨƚƣШ
ĲƚƣŔůċƣĲШƣőĲШċůŸƨŰƣШċŰĬШƻċũƨĲШŸŉШƣőĲШŉŸŸĬШƽĲШũŸƚĲЯШŔŰĦũƨĬŔŰŊШŉŸŸĬШƽċƚƣĲШыƽĲШĲǂĦũƨĬĲШƣőĲШŉŸŸĬШ
ƽċƚƣĲШƓċƖƣШŉƖŸůШŸƨƖШƚƣƨĬǃьЮШ[ŔŰċũũǃЯШŔƣШƽŔũũШċĦƣШċƚШċШƕƨċŰƣŔƣċƣŔƻĲШĤċƚĲũŔŰĲШŉŸƖШƓŸũŔĦǃůċťĲƖƚШċŰĬШƣőĲШ
ŉŸŸĬШŔŰĬƨƚƣƖǃШƣŸШƚĲƣШƣċƖŊĲƣƚШċŰĬШĬĲƻĲũŸƓШŔŰŔƣŔċƣŔƻĲƚЯШũĲŊŔƚũċƣŔŸŰЯШŸƖШƓŸũŔĦŔĲƚШƣŸШůŔŰŔůŔǍĲШŉŸŸĬШũŸƚƚШ
ы7ƨǍĤǃШċŰĬШcǃůċŰЯШΞΜΝΞьЮ 
 

ΝЮΞ cċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШŉŸŸĬШŊƖċŔŰ 
 
[ŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲЯШĬĲǯŰĲĬШĤǃШ[ŸŸĬШċŰĬШ ŊƖŔĦƨũƣƨƖĲШ§ƖŊċŰŔƚċƣŔŸŰШы[ §ьЯШŔƚШƣőĲШћĬĲĦƖĲċƚĲШŔŰШ
ƕƨċŰƣŔƣǃШŸƖШƕƨċũŔƣǃШŸŉШŉŸŸĬШċũŸŰŊШƣőĲШŉŸŸĬШƻċũƨĲШĦőċŔŰЮќШÉƓĲĦŔǯĦċũũǃЯШŉŸŸĬШũŸƚƚШƖĲŉĲƖƚШƣŸШũŸƚƚĲƚШċũŸŰŊШ
ƣőĲШŉŸŸĬШƚƨƓƓũǃШĦőċŔŰШŉƖŸůШőċƖƻĲƚƣŔŰŊоƚũċƨŊőƣĲƖŔŰŊоĦċƣĦőŔŰŊШƨƓШƣŸШĲǂĦũƨĬŔŰŊШƣőĲШƖĲƣċŔũШƚƣċŊĲЮШ[ŸŸĬШ
ƽċƚƣĲЯШŔŰШĦŸŰƣƖċƚƣЯШőċƓƓĲŰƚШċƣШƣőĲШƖĲƣċŔũЯШŉŸŸĬШƚĲƖƻŔĦĲƚЯШċŰĬШĦŸŰƚƨůĲƖШũĲƻĲũЮШÂŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШ
ċƖĲШůĲċƚƨƖċĤũĲШƖĲĬƨĦƣŔŸŰƚШŔŰШŉŸŸĬƚƣƨǭƚШċŰĬШůċǃШċǭĲĦƣШĲŔƣőĲƖШƕƨċŰƣŔƣǃШŸƖШƕƨċũŔƣǃШыÑǃũĲƖШċŰĬШ
]ŔũůċŰЯШΝΦΤΦьЮШ[ŸŸĬШũŸƚƚШŔƚШĬĲǯŰĲĬШċƚШůĲċƚƨƖċĤũĲШƕƨċũŔƣċƣŔƻĲШċŰĬШƕƨċŰƣŔƣċƣŔƻĲШŉŸŸĬШũŸƚƚШċũŸŰŊШ
ƣőĲШƚƨƓƓũǃШĦőċŔŰЯШƚƣċƖƣŔŰŊШċƣШƣőĲШƣŔůĲШŸŉШőċƖƻĲƚƣШƣŔũũШŔƣƚШƖĲƣċŔũШŸƖШŸƣőĲƖШĲŰĬШƨƚĲƚШы?ĲШxƨĦŔċШċŰĬШ
ƚƚĲŰŰċƣŸЯΝΦΦΠбШcŸĬŊĲƚШĲƣШċũЮЯШΞΜΝΝьЮШШ[ŸŸĬШƽċƚƣĲШŔƚШƣőĲШũŸƚƚШŸŉШĲĬŔĤũĲШŉŸŸĬШĬƨĲШƣŸШőƨůċŰШċĦƣŔŸŰШ

ŸƖШŔŰċĦƣŔŸŰЮШfƣШƨƚƨċũũǃШőċƓƓĲŰƚШċƣШƣőĲШĦŸŰƚƨůƓƣŔŸŰШĲŰĬЯШƚƨĦőШċƚШƣőƖŸƽŔŰŊШċƽċǃШƽŔũƣĲĬШƓƖŸĬƨĦĲЯШ
ŰŸƣШĦŸŰƚƨůŔŰŊШċƻċŔũċĤũĲШŉŸŸĬШĤĲŉŸƖĲШŔƣƚШĲǂƓŔƖǃШĬċƣĲЯШŸƖШƣċťŔŰŊШƚĲƖƻŔŰŊШƚŔǍĲƚШĤĲǃŸŰĬШŸŰĲѣƚШċĤŔũŔƣǃШƣŸШ
ƚƽċũũŸƽЮШ 
 
§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШŉŸŸĬШũŸƚƚШŔƚШƣőĲШƨŰŔŰƣĲŰƣŔŸŰċũШũŸƚƚШŔŰШƕƨċŰƣŔƣǃШŸƖШƕƨċũŔƣǃШĤĲĦċƨƚĲШŸŉШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШůċŰċŊĲůĲŰƣШũŔůŔƣċƣŔŸŰƚШŸŉШċШŊŔƻĲŰШŉŸŸĬШƻċũƨĲШĦőċŔŰЮШ[ŸŸĬШũŸƚƚĲƚШĦċŰШĲŔƣőĲƖШ
ƖĲƚƨũƣШŉƖŸůШċШĬŔƖĲĦƣШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШŸƖШŔŰĬŔƖĲĦƣũǃШĬƨĲШƣŸШƕƨċũŔƣċƣŔƻĲШũŸƚƚЮШ[ŸŸĬШũŸƚƚШċŰĬШŉŸŸĬШƽċƚƣĲШ
ċĬĬШƣŸШĦŸŰƣƖŔĤƨƣĲШƣŸШƓŸƚƣőċƖƻĲƚƣШŉŸŸĬШũŸƚƚĲƚЮШ 
 
[ŸŸĬШũŸƚƚĲƚШĦċŰШĤĲШƕƨċŰƣŔƣċƣŔƻĲШċƚШůĲċƚƨƖĲĬШĤǃШĬĲĦƖĲċƚĲĬШƽĲŔŊőƣШŸƖШƻŸũƨůĲШŸƖШƕƨċũŔƣċƣŔƻĲЯШƚƨĦőШ
ċƚШƖĲĬƨĦĲĬШŰƨƣƖŔĲŰƣШƻċũƨĲШċŰĬШƨŰƽċŰƣĲĬШĦőċŰŊĲƚШƣŸШƣċƚƣĲЯШĦŸũŸƨƖЯШƣĲǂƣƨƖĲЯШŸƖШĦŸƚůĲƣŔĦШŉĲċƣƨƖĲƚШ
ŸŉШŉŸŸĬШы7ƨǍĤǃШċŰĬШcǃůċŰЯШΞΜΝΞьЮШcŸƽĲƻĲƖЯШƕƨċũŔƣǃШũŸƚƚĲƚШċƖĲШůŸƖĲШĬŔǭŔĦƨũƣШƣŸШĲƚƣŔůċƣĲШƣőċŰШ
ƕƨċŰƣŔƣǃоƽĲŔŊőƣШũŸƚƚĲƚШċƚШƣőĲШŉŸƖůĲƖШċƖĲШƨƚƨċũũǃШĲǂƓƖĲƚƚĲĬШĤǃШƚĲƻĲƖċũШůĲċƚƨƖĲƚЯШƚƨĦőШċƚШƣőĲШ
ůċŰǃШŉċĦƣŸƖƚШŔŰĦũƨĬĲĬШŔŰШċŰШŸǭŔĦŔċũШŊƖċĬŔŰŊШƚƣċŰĬċƖĬЮ 
 
ΝЮΟ ÑőĲШĲƚƣŔůċƣŔŸŰШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШŉŸŸĬШŊƖċŔŰШũŸƚƚĲƚ 
 
ÑŔũũШΝΦΤΜЯШůŸƚƣШǯŊƨƖĲƚШŉŸƖШƓŸƚƣőċƖƻĲƚƣШƽĲŔŊőƣШũŸƚƚШŸŉШĦĲƖĲċũƚШƽĲƖĲШƚƨĤŢĲĦƣŔƻĲЮШ[ŸƖШƣőĲШǯƖƚƣШƣŔůĲШŔŰШ
ΝΦΤΤЯШ[ §ШƓƖĲƚĲŰƣĲĬШċШƚƨƖƻĲǃрĤċƚĲĬШċƓƓƖŸċĦőШƣŸШƓŸƚƣőċƖƻĲƚƣШĦƖŸƓШũŸƚƚĲƚЯШĦŸŰĦũƨĬŔŰŊШƣőċƣШƣőĲƖĲШ
ŰĲĲĬĲĬШƣŸШĤĲШůŸƖĲШƽĲũũрƚƨƓƓŸƖƣĲĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШǯŊƨƖĲƚШŉŸƖШĦĲƖĲċũƚЮШÑőĲƚĲШŊċƓƚШŔŰШƣőĲШ
ũŔƣĲƖċƣƨƖĲШŔŰƚƓŔƖĲĬШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШŔůƓƖŸƻĲĬШũŸƚƚШċƚƚĲƚƚůĲŰƣШƣĲĦőŰŔƕƨĲƚШŔŰШƣőĲШƚƨĤƚĲƕƨĲŰƣШ
ǃĲċƖƚЮШÑőĲШǯƖƚƣШĬĲƣċŔũĲĬШƚƨƖƻĲǃрĤċƚĲĬШċƓƓƖŸċĦőШŉŸƖШċƚƚĲƚƚůĲŰƣШƽċƚШƨŰĬĲƖƣċťĲŰШĤǃШcċƖƖŔƚШċŰĬШ
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xŔŰĬĤũċĬШыΝΦΤΥьЯШƣŸŊĲƣőĲƖШƽŔƣőШĬŸĦƨůĲŰƣċƣŔŸŰШŸŰШƣőĲШũŸƚƚĲƚШƣőĲůƚĲũƻĲƚШы ċƣŔŸŰċũШ ĦċĬĲůǃШŸŉШ
ÉĦŔĲŰĦĲƚЯШΝΦΤΥШċѼĤьЮШÑőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШŰĲƽШƣĲĦőŰŔƕƨĲƚШƽĲŰƣШőċŰĬШŔŰШőċŰĬШƽŔƣőШ[ §ѣƚШ
ÂƖĲƻĲŰƣŔŸŰШŸŉШ[ŸŸĬШxŸƚƚĲƚШыÂ[xьШƓƖŸŊƖċůůĲƚШŸŉШƣőĲШũċƣĲШΝΦΤΜƚШƣŸШΝΦΦΜƚШы ÂcxfÉЯШΞΜΝΠьЮШ~ŸƚƣШŸŉШ
ƣőĲШƚƣƨĬŔĲƚШƚŸШŉċƖШőċƻĲШƨƚĲĬШƣƽŸШƓƖŔŰĦŔƓċũШĲƚƣŔůċƣŔŸŰШůĲƣőŸĬŸũŸŊŔĲƚШƣŸШĲƚƣŔůċƣĲШŉŸŸĬШũŸƚƚШċĦƖŸƚƚШ
ƣőĲШƚƨƓƓũǃШĦőċŔŰаШċШůċĦƖŸШċƓƓƖŸċĦőЯШƨƚŔŰŊШċŊŊƖĲŊċƣĲĬШĬċƣċШŉƖŸůШŰċƣŔŸŰċũШŸƖШũŸĦċũШċƨƣőŸƖŔƣŔĲƚШċŰĬШ
ũċƖŊĲШĦŸůƓċŰŔĲƚЯШċŰĬШċШůŔĦƖŸШċƓƓƖŸċĦőЯШƨƚŔŰŊШĬċƣċШƖĲŊċƖĬŔŰŊШƚƓĲĦŔǯĦШċĦƣŸƖƚШŔŰШƣőĲШĬŔǭĲƖĲŰƣШƻċũƨĲШ
ĦőċŔŰШƚƣċŊĲƚШы[ §ЯШΞΜΝΥбШ?ĲũŊċĬŸШĲƣШċũЮЯШΞΜΞΝьЮ 
 
ŰШċŰċũǃƚŔƚШŸŉШƣőĲШƣƽŸШċƓƓƖŸċĦőĲƚШƚőŸƽƚШƣőċƣаШƣőĲШůċĦƖŸШċƓƓƖŸċĦőШƖĲũŔĲƚШŸŰШůċƚƚШŸƖШĲŰĲƖŊǃШ

ĤċũċŰĦĲƚЯШŔŰШƽőŔĦőШƖċƽШůċƣĲƖŔċũШŔŰƓƨƣƚЯШŔŰШƣĲƖůƚШŸŉШƽĲŔŊőƣШŸƖШĦċũŸƖŔĲƚЯШċƖĲШĦŸůƓċƖĲĬШƣŸШ
ċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔŸŰШċŰĬШŉŸŸĬШƓƖŸĬƨĦƣƚЮШcŸƽĲƻĲƖЯШƣőĲШůŔĦƖŸШċƓƓƖŸċĦőШƨƚĲĬШƻċũƨĲШĦőċŔŰШċĦƣŸƖƚѣШ
ĬĲĦũċƖċƣŔŸŰШƣőƖŸƨŊőШƚƣƖƨĦƣƨƖĲĬШƕƨĲƚƣŔŸŰŰċŔƖĲƚШċŰĬШŔŰƣĲƖƻŔĲƽƚЯШĬŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣƚШƣőƖŸƨŊőШ
ǯĲũĬШĲǂƓĲƖŔůĲŰƣƚШĤǃШƣőĲШƖĲƚĲċƖĦőĲƖЯШŉŸŸĬрƚĦċŰŰŔŰŊШůĲƣőŸĬƚЯШĲƣĦЮ 
 
ÑőĲШůċĦƖŸШċƓƓƖŸċĦőШŉŸƖШůĲċƚƨƖŔŰŊШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔƚШũĲƚƚШƣŔůĲШċŰĬШĦŸƚƣрĦŸŰƚƨůŔŰŊбШƣőĲШ
ůŔĦƖŸШůĲċƚƨƖĲůĲŰƣШůĲƣőŸĬШŔƚШƚƨĤƚƣċŰƣŔċũũǃШůŸƖĲШĦŸůƓũĲǂЯШĦŸƚƣũǃЯШċŰĬШƣŔůĲрĦŸŰƚƨůŔŰŊЮШfŰШ
ċĬĬŔƣŔŸŰЯШŊĲƣƣŔŰŊШċШũċƖŊĲШĲŰŸƨŊőШƓƖŸƓŸƖƣŔŸŰШŸŉШƖĲƚƓŸŰƚĲƚШƣŸШƖĲƓƖĲƚĲŰƣШċŰШĲŰƣŔƖĲШƚƨƓƓũǃШĦőċŔŰШŸƖШ
ƖĲŊŔŸŰШŔƚШĦŸůƓũĲǂШыf[ÂÅfШΞΜΝΤьЮ 
 

ΝЮΠ ÅĲũċƣŔƻĲШƻĲƖƚƨƚШċĤƚŸũƨƣĲШŉŸŸĬШŊƖċŔŰШũŸƚƚĲƚ 
 
ÅĲũċƣŔƻĲШŔƚШĬĲƓĲŰĬĲŰƣЯШƽőŔũĲШċĤƚŸũƨƣĲШŔƚШŔŰĬĲƓĲŰĬĲŰƣЮШÑőĲƖĲШċƖĲШƣƽŸШƽċǃƚШƽĲШĦċŰШƓƖĲƚĲŰƣШƣőĲШ
ƽĲŔŊőƣШũŸƚƚĲƚбШċŰШċĤƚŸũƨƣĲШũŸƚƚШƽőŔĦőШŔƚШƣőĲШċĦƣƨċũШƽĲŔŊőƣШŸŉШŊƖċŔŰШũŸƚƣШыĲǂƓƖĲƚƚĲĬШŔŰШƣĲƖůƚШŸŉШ
ƣŸŰŰĲƚоƕƨŔŰƣċũƚШŸƖШťŔũŸŊƖċůƚьЯШŸƖШċШƖĲũċƣŔƻĲШũŸƚƚЯШƽőĲƖĲШƣőĲШƽĲŔŊőƣШŸŉШŊƖċŔŰШũŸƚƣШĦċŰШĤĲШĬĲƚĦƖŔĤĲĬШ
ċƚШċШƓĲƖĦĲŰƣċŊĲШŸƖШƓƖŸƓŸƖƣŔŸŰШŸŉШƣőĲШŔŰŔƣŔċũШƽĲŔŊőƣЮШfƣШŔƚШŔůƓĲƖċƣŔƻĲШƣŸШƖĲůĲůĤĲƖШƣőċƣШƽőŔũĲШƖĲũċƣŔƻĲШ
ũŸƚƚĲƚШůċǃШƖĲůċŔŰШĦŸŰƚƣċŰƣЯШƣőĲШċĤƚŸũƨƣĲШũŸƚƚĲƚШůċǃШĦőċŰŊĲЮШ[ŸƖШĲǂċůƓũĲЯШŔŉШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШŔƚШ
ŔŰĦƖĲċƚĲĬШƣŸШƓċǃШŸǭШċШΝΜШƓĲƖĦĲŰƣШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚЯШċŰĬШƣőĲШƖĲũċƣŔƻĲШũŸƚƚĲƚШƽŔũũШƖĲůċŔŰШ
ƣőĲШƚċůĲЯШƣőĲŰШƣőĲШċĤƚŸũƨƣĲШũŸƚƚĲƚШƽŸƨũĬШŔŰĦƖĲċƚĲШċƣШĲċĦőШƓŸŔŰƣШŔŰШƣőĲШĦƖŸƓШƚƨƓƓũǃШĦőċŔŰЮШÑőŔƚШŔƚШ
ŸŰĲШŸŉШƣőĲШċƖŊƨůĲŰƣƚШƽőǃШƖĲĬƨĦŔŰŊШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШůċǃШĤĲШċШĤĲƣƣĲƖШƽċǃШŸŉШŔŰĦƖĲċƚŔŰŊШŊƖċŔŰШ
ċƻċŔũċĤŔũŔƣǃШƣőċŰШŔŰĦƖĲċƚŔŰŊШƓƖŸĬƨĦƣŔŸŰШċũŸŰĲЮШÉŔůŔũċƖũǃЯШŔŉШƖĲũċƣŔƻĲШũŸƚƚĲƚШċƖĲШƖĲĬƨĦĲĬШċƣШŸŰĲШƓŸŔŰƣШ
ŔŰШƣőĲШƚƨƓƓũǃШĦőċŔŰШĤƨƣШƖĲůċŔŰШĦŸŰƚƣċŰƣШċƣШŸƣőĲƖШũŔŰťƚЯШƣőĲШċĤƚŸũƨƣĲШũŸƚƚĲƚШċƣШƣőĲШŸƣőĲƖШƓŸŔŰƣƚШƽŔũũШ
ĤĲШŊƖĲċƣĲƖШƚŔŰĦĲШƣőĲƖĲШŔƚШŰŸƽШůŸƖĲШŊƖċŔŰШƣŸШĤĲШũŸƚƣШċƣШƣőŸƚĲШƓŸŔŰƣƚШы ÂcxfÉЯШΞΜΝΠьЮ 
 

ΝЮΡ ÑőĲШĬǃŰċůŔĦƚШŸŉШŉŸŸĬШŊƖċŔŰШƕƨċũŔƣǃШũŸƚƚĲƚШċŰĬШĲĦŸŰŸůŔĦШũŸƚƚ 
 
?ĲƓĲŰĬŔŰŊШƨƓŸŰШƣőĲШĬċůċŊĲШƣŸШŊƖċŔŰƚЯШůċƖťĲƣƚШыŉŸƖůċũШŸƖШŔŰŉŸƖůċũьШƽőĲƖĲШƣőĲШŊƖċŔŰШŔƚШƣƖċĬĲĬШ
ĬĲĦŔĬĲШƣőĲШƻċũƨĲЮШ[ŸƖůċũШůċƖťĲƣƚШőċƻĲШƣőĲŔƖШƚƣċŰĬċƖĬЯШċŰĬШƣőĲШŊƖċŔŰƚШċƖĲШƓċŔĬШŉŸƖШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШ
ŊƖċĬĲƚШċƣШƣőĲШƣƖċĬŔŰŊШƣŔůĲЮШ§ŰШƣőĲШĦŸŰƣƖċƖǃЯШŔŰШċŰШŔŰŉŸƖůċũШŊƖċŔŰШůċƖťĲƣЯШŊƖċĬĲƚШċƖĲШŰŸƣШĲŰŉŸƖĦĲĬШ
ŸƖШĬŸШŰŸƣШůċƣƣĲƖШƣŸШƣőĲШƣƖċĬĲƖЮШÑőƨƚЯШƣőĲƖĲШŔƚШŰŸШƓƖĲрĬĲƣĲƖůŔŰĲĬШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƕƨċũŔƣǃШċŰĬШ
ƓƖŔĦĲЮШÑőĲƖĲШŔƚШƻĲƖǃШũŔƣƣũĲШĬċƣċШŸŰШƣőĲШƖĲũċƣŔƻĲШƻċũƨĲШŸŉШĲŔƣőĲƖШƽĲŔŊőƣШŸƖШƕƨċũŔƣǃШũŸƚƚШŔŰШĲŔƣőĲƖШƣǃƓĲШŸŉШ
ůċƖťĲƣШы ÂcxfÉШΞΜΝΠьЮШ ШŉĲƽШƚƣƨĬŔĲƚШőċƻĲШĤĲĲŰШĬŸŰĲШƣŸШĬĲĦŔĬĲШƣőĲШƻċũƨĲШŸŉШƣőĲШƕƨċũŔƣǃШũŸƚƚШŸŉШ
ĦĲƖĲċũƚШŔŰШ ŉƖŔĦċЯШƽőĲƖĲШƽĲŔŊőƣШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШċƖĲШƣċťĲŰШŔŰƣŸШċĦĦŸƨŰƣШыüċůĤŔċШрШĬċůƚШċŰĬШ
cċƖůċŰЯШΝΦΤΤбШ]őċŰċШр9ŸůƓƣŸŰШĲƣШċũЮЯШΝΦΦΥбШ9ŸůƓƣŸŰШΞΜΜΞьЮШ[ŸƖШĲǂċůƓũĲЯШfŰШfŰĬŔċЯШċƚШƓĲƖШ[9fШ
ƚƣċŰĬċƖĬƚЯШŔŉШƣőĲШƕƨċũŔƣǃШũŸƚƚĲƚШĬƨĲШƣŸШĬċůċŊĲЯШƚőƖŔƻĲũũĲĬЯШĦŸũŸƨƖĲĬШċŰĬШŉŸƖĲŔŊŰШůċƣƣĲƖШƓƖĲƚĲŰƣШ
ċƖĲШůŸƖĲШƣőċŰШΝΜрΝΞШƓĲƖĦĲŰƣЯШƣőĲŰШƣőĲШĦŸŰƚŔŊŰůĲŰƣШƽŔũũШĤĲШƖĲŉƨƚĲĬШƚƣƖċŔŊőƣŉŸƖƽċƖĬũǃШŸƖШƽŸƨũĬШ



 

7    | REDUCING POST-HARVEST LOSSES IN INDIA 

ŉĲƣĦőШċШƖĲũċƣŔƻĲũǃШũŸƽĲƖШƓƖŔĦĲШċƣШƣőĲШůċƖťĲƣШƓũċĦĲЮШ§ƨƖШƚƣƨĬǃШŉŸƨŰĬШċƖŸƨŰĬШΝΜШƣŸШΟΜШƓĲƖĦĲŰƣШċƻĲƖċŊĲШ
ƽőŸũĲƚċũĲШƓƖŔĦĲШƖĲĬƨĦƣŔŸŰШĬĲƓĲŰĬŔŰŊШƨƓŸŰШƣőĲШĦƖŸƓƚШċŰĬШƻċƖŔĲƣŔĲƚЮ 
 
[ŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШƖĲƚƨũƣШŔŰШċŰШŸƓƓŸƖƣƨŰŔƣǃШĦŸƚƣШŉŸƖŊŸŰĲШŸƖШĲĦŸŰŸůŔĦШũŸƚƚШŉŸƖШċũũШċĦƣŸƖƚШċũŸŰŊШ
ŉŸŸĬШƚƨƓƓũǃШĦőċŔŰƚЯШŔŰĦũƨĬŔŰŊШĦŸŰƚƨůĲƖƚЮШ[ŔŰċŰĦŔċũШũŸƚƚĲƚШƣőċƣШċƖŔƚĲШĬƨĲШƣŸШŉŸŸĬШũŸƚƚШċƖĲШůƨũƣŔр
ŉċĦĲƣЮШ[ŔƖƚƣЯШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШƖĲƕƨŔƖĲƚШƚĲƻĲƖċũШƚĦċƖĦĲШŔŰƓƨƣƚШƚƨĦőШċƚШũċŰĬЯШƽċƣĲƖЯШĲŰĲƖŊǃЯШċŰĬШ
ċŊƖŔĦƨũƣƨƖċũШĦőĲůŔĦċũƚЮШ ŉƣĲƖШƓƖŸĬƨĦŔŰŊШƣőĲůЯШƽĲШũĲƣШƣőĲůШũŸƚƣШŸƖШƽċƚƣĲĬШĬƨĲШƣŸШŔŰĲǭŔĦŔĲŰĦŔĲƚШŸƖШ
ůŔƚůċŰċŊĲůĲŰƣƚШċƣШƣőĲШƓƖŸĬƨĦƣŔŸŰЯШůŔĬрƽċǃƚЯШċŰĬШĦŸŰƚƨůƓƣŔŸŰШƓŸŔŰƣƚЮШÉĲĦŸŰĬЯШƣőĲШŔŰĲǭŔĦŔĲŰƣШ
ƨƚĲШŸŉШƚĦċƖĦĲШƖĲƚŸƨƖĦĲƚШƖĲƚƨũƣŔŰŊШŉƖŸůШŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШĤũŸĦťƚШƣőĲШƓċƣőƚШƚƨĦőШċƚШŸƻĲƖĦŸůŔŰŊШ
őƨŰŊĲƖШċŰĬШƓŸƻĲƖƣǃЯШĲŰƚƨƖŔŰŊШċĬĲƕƨċƣĲШŰƨƣƖŔƣŔŸŰЯШċŰĬШŔŰĦƖĲċƚŔŰŊШŔŰĦŸůĲШċŰĬШĲĦŸŰŸůŔĦШŊƖŸƽƣőЮШ
ÑőŔƖĬЯШƽőĲŰШƽĲШőċƻĲШċƖŸƨŰĬШΥΣШƓĲƖĦĲŰƣШŸŉШƚůċũũШċŰĬШůċƖŊŔŰċũШŉċƖůĲƖƚШŔŰШfŰĬŔċШċŰĬШƣőĲŔƖШ
ƓƖŸĬƨĦƣŔŸŰШũĲƻĲũШŔƚШŉŸƖШƚƨĤƚŔƚƣĲŰĦĲЯШŉŸŸĬШũŸƚƚĲƚШũĲċĬШƣŸШċШĬĲĦƖĲċƚĲШŔŰШŉŸŸĬШċƻċŔũċĤŔũŔƣǃШċŰĬШƣőƨƚШ
ŔŰĦƖĲċƚĲШŉŸŸĬШŔŰƚĲĦƨƖŔƣǃЮШ[ŔŰċũũǃЯШŉŸŸĬШũŸƚƚĲƚШŔŰШƣĲƖůƚШŸŉШƕƨċũŔƣǃШũŸƚƚШċũƚŸШũĲċĬƚШƣŸШƓŸŸƖШŰƨƣƖŔƣŔŸŰШрШ
ũŸƽрƕƨċũŔƣǃШŉŸŸĬƚШĦċŰШĤĲШĬċŰŊĲƖŸƨƚШĤĲĦċƨƚĲШŸŉШƣőĲŔƖШċĬƻĲƖƚĲШĲǭĲĦƣƚШŸŰШĦŸŰƚƨůĲƖƚѣШőĲċũƣőЯШƽĲũũр
ĤĲŔŰŊЯШċŰĬШƓƖŸĬƨĦƣŔƻŔƣǃЮ 
 
É éEШ[§§?рΞΜΝΡШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШƻċũƨĲШŸŉШŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШċƣШƣőĲШŊũŸĤċũШũĲƻĲũШŔƚШŸŰĲШƣƖŔũũŔŸŰШ
ÖÉШĬŸũũċƖƚЮШfŰШfŰĬŔċЯШ9fÂcEÑШΞΜΝΡШĲƚƣŔůċƣĲĬШċŰШŸƻĲƖċũũШůŸŰĲƣċƖǃШũŸƚƚШŸŉШÅƚШΦΞЯΣΡΝШĦƖŸƖĲШыÖÉ?Ш
ΝΤЯΝΠΞШůŔũũŔŸŰьШŉŸƖШƣőĲШƓƖŸĬƨĦƣŔŸŰШǃĲċƖШΞΜΝΞрΝΟЮ2ШÑőŔƚШƚƨĤƚƣċŰƣŔċũШŉŸŸĬШũŸƚƚШůċǃШĤĲШŸŰĲШŸŉШƣőĲШ
ƚĲƻĲƖċũШ ƖĲċƚŸŰƚШ ŉŸƖШ fŰĬŔċѣƚШ ŉŸŸĬШ ƚĲĦƨƖŔƣǃШ ċŰĬШ ŰƨƣƖŔƣŔŸŰċũШ ŔƚƚƨĲƚЮШ ÑőĲƖĲШ ƽĲƖĲШ ΝΦΝШ ůŔũũŔŸŰШ
ƨŰĬĲƖŰŸƨƖŔƚőĲĬШƓĲŸƓũĲШĬƨƖŔŰŊШΞΜΝΠрΝΣШŔŰШfŰĬŔċШы[ §ьбШƣőċƣШƖĲƓƖĲƚĲŰƣĲĬШΞΠШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШŸŉШ
ůċũŰŸƨƖŔƚőĲĬШƓĲŸƓũĲШƽŸƖũĬƽŔĬĲЮШÑőĲШŉŸƖƽċƖĬШċŰĬШĤċĦťƽċƖĬШũŔŰťċŊĲƚШŸŉШŉŸŸĬШũŸƚƚШċƖĲШċũƚŸШċШ
ĦċƨƚĲШŸŉШĦŸŰĦĲƖŰШŔŰШƣŸĬċǃѣƚШŊũŸĤċũŔǍĲĬШŉŸŸĬШŔŰĬƨƚƣƖǃШĦőċŔŰƚЮШ[ŸŸĬШŔƚШƓƖŸĬƨĦĲĬШŔŰШŸŰĲШƓċƖƣШŸŉШƣőĲШ
ŊũŸĤĲШċŰĬШƓƖŸĦĲƚƚĲĬШċŰĬШĦŸŰƚƨůĲĬШŔŰШĬŔǭĲƖĲŰƣШƖĲŊŔŸŰƚЮШÑőĲƖĲŉŸƖĲЯШŉŸŸĬƚШƚŸũĬШŔŰШŔŰƣĲƖŰċƣŔŸŰċũШ
ůċƖťĲƣƚШċŰĬШũŸƚƣШŔŰШŸŰĲШƓċƖƣШŸŉШƣőĲШƽŸƖũĬШĦċŰШċǭĲĦƣШŉŸŸĬШċƻċŔũċĤŔũŔƣǃШċŰĬШƓƖŔĦĲƚШŔŰШċŰŸƣőĲƖШũŸĦċƣŔŸŰШ
ыuŸƣǃťŸƻċШċŰĬШ7ċĤǃĦőЯШΞΜΝΦьЮ 
 

ΝЮΣ ÅĲƚĲċƖĦőШ§ĤŢĲĦƣŔƻĲƚ 
 
ÑőĲШŸĤŢĲĦƣŔƻĲШŸŉШƣőĲШƚƣƨĬǃШŔƚШƣŸШĬĲƻĲũŸƓШċШĦŸůƓƖĲőĲŰƚŔƻĲШŉƖċůĲƽŸƖťШƣŸШĲƚƣŔůċƣĲШƣőĲШũŸƚƚĲƚШŔŰШŉŸŸĬШ
ŊƖċŔŰƚШŔŰШfŰĬŔċШċƚШŉŸũũŸƽƚа 
ü ÑŸШĲƚƣŔůċƣĲШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШŉŸƖШƓċĬĬǃЯШƽőĲċƣЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰЮ 
ü ÑŸШƣƖċĦĲШƣőĲШĦŸŰĬŔƣŔŸŰƚШċŰĬШŉċĦƣŸƖƚШŸŉШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŉŸƖШƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓƚЮ 
ü ÑŸШŔĬĲŰƣŔŉǃШƣőĲШŊċƓƚШŔŰШƣőĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШĬĲƻĲũŸƓůĲŰƣЯШƣĲĦőŰŸũŸŊǃШŔŰŉƨƚŔŸŰЯШċŰĬШƚťŔũũƚШ
ƖĲƕƨŔƖĲůĲŰƣƚШŔŰШƣőĲШƚĲĦƣŸƖЯШċũŸŰŊШƽŔƣőШőŔŊőũŔŊőƣŔŰŊШŔŰƻĲƚƣůĲŰƣШŰĲĲĬƚШƣŸШǯũũШƣőĲШŊċƓƚЮ 

ü ÑŸШċƚƚĲƚƚШƣőĲШĲǭĲĦƣŔƻĲŰĲƚƚШŸŉШƓŸƚƣрőċƖƻĲƚƣШůċŰċŊĲůĲŰƣШƚĦőĲůĲƚШċŰĬШőŔŊőũŔŊőƣШƚƓĲĦŔǯĦШ
ċŰĬШƓƖŸĬƨĦƣрƚƓĲĦŔǯĦШŊċƓƚШŉŸƖШƣċƖŊĲƣШƚƨƓƓŸƖƣШŉƖŸůШƣőĲШƚƣċƣĲШƣŸШĬĲƻĲũŸƓШċƓƓƖŸƓƖŔċƣĲШƓŸũŔĦǃШ
ċŰĬШŔůƓũĲůĲŰƣċƣŔŸŰШĬŔƖĲĦƣŔƻĲƚЮ 

 

ΝЮΤ EǂƓĲĦƣĲĬШŸƨƣĦŸůĲƚ 
 
ü Effective assessment of post-harvest losses in quantity and quality across the paddy, 

maize, and soybean supply chains. 

 
2 We used the exchange rate of 2012-13 to convert INR at 1 USD=54.05 INR) 
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ü It is projected to provide a comprehensive and evidence-based understanding of the 
post-harvest losses and sectoral dynamics along the paddy, maize, and soybean supply 
chain. 

ü Identify and understand critical and prioritized infrastructure gaps in technology infusion 
and skills requirements that may be needed to minimize post-harvest losses in the 
sector. 

ü Mapping of domestic and international policies, and best practices, both existing and 
proposed, concerning post-harvest losses management. 

 
ΝЮΥ ÉĦŸƓĲШŸŉШƣőĲШÉƣƨĬǃ 
 
ÑőĲШƓũċŰШŉŸƖШƣőĲШƓƖĲƚĲŰƣШƚƣƨĬǃШŔƚШĬŔƻŔĬĲĬШŔŰƣŸШƣƽŸШƓőċƚĲƚбШÂőċƚĲШfЯШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШ
ċƚƚĲƚƚůĲŰƣШƚƣƨĬǃЯШĦŸƻĲƖĲĬШŸŰĲШĦƖŸƓЯШŔЮĲЮЯШƽőĲċƣШыċШÅċĤŔШĦƖŸƓШőċƖƻĲƚƣĲĬШĬƨƖŔŰŊШ ƓƖŔũо~ċǃьШŔŰШ
~ċĬőǃċШÂƖċĬĲƚőЮШfŰШÂőċƚĲШΞЯШŸƣőĲƖШĦƖŸƓƚШƚƨĦőШċƚШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШċƖĲШĦŸƻĲƖĲĬШŔŰШ7ŔőċƖШ
ыƓċĬĬǃьЯШ~ċĬőǃċШÂƖċĬĲƚőШыƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰьШċŰĬШÂƨŰŢċĤШыƓċĬĬǃьЮШÑőŔƚШƚƣƨĬǃШőċƚШ
ĦŸƻĲƖĲĬШƣőĲШŉċƖůƚШŸŉШƣőĲШőŸƨƚĲőŸũĬШƚĲĦƣŸƖЯШĲƚƚĲŰƣŔċũũǃШƣőĲШƚůċũũрШƣŸШůĲĬŔƨůрƚĦċũĲШőŸũĬŔŰŊƚШ
ƓƖŸĬƨĦŔŰŊШĤŸƣőШŉŸƖШƣőĲŔƖШĦŸŰƚƨůƓƣŔŸŰШċŰĬШƣőĲШůċƖťĲƣЮ 
 
ÑƽŸШċƓƓƖŸċĦőĲƚШŸŉШĬċƣċШĦŸũũĲĦƣŔŸŰЯШƚƨĦőШċƚШƚƨĤŢĲĦƣŔƻĲШċŰĬШŸĤŢĲĦƣŔƻĲЯШċŰĬШƣƽŸШċƓƓƖŸċĦőĲƚШŸŉШ
ƚċůƓũĲШƣĲƚƣŔŰŊЯШƚƨĦőШċƚШƻŔƚƨċũШƚĦċũĲШыċШőǃĤƖŔĬШŸŉШƣőĲШŉŸƖůĲƖШƣƽŸьШċŰĬШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШůĲƣőŸĬƚЯШ
őċƻĲШĤĲĲŰШƨƚĲĬШƣŸШĦŸũũĲĦƣШċŰĬШĲǂċůŔŰĲШƣőĲШĬċƣċШċƣШƣőĲШŉċƖůШċƚШƽĲũũШċƚШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚЮШ
ШƚƨĤŢĲĦƣŔƻĲШыƚƣċťĲőŸũĬĲƖѣƚШĬĲĦũċƖċƣŔŸŰьШċƓƓƖŸċĦőШőċƚШĤĲĲŰШĲůƓũŸǃĲĬШƣŸШŊċƣőĲƖШƣőĲШŔŰŉŸƖůċƣŔŸŰШ

ŉƖŸůШƣőĲШŉċƖůĲƖƚоƓƖŸĬƨĦĲƖƚШċŰĬШŸƣőĲƖШƚƨƓƓũǃШĦőċŔŰЯШċĦƣŸƖƚЮШÑőĲШƚċůĲШƚƣĲƓƚШőċƻĲШĤĲĲŰШŉŸũũŸƽĲĬШ
ŔŰШƣőĲШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣƚШĲǂĦĲƓƣШĬƖǃŔŰŊЯШŸŰрŉċƖůШƣƖċŰƚƓŸƖƣШċŰĬШƚƣŸƖċŊĲШċƣШƖĲƣċŔũШĦőċŰŰĲũƚЮШ
cŸƽĲƻĲƖЯШƣőĲШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣШŉŸũũŸƽĲĬШċШƻŔƚƨċũШƚĦċũĲШůĲƣőŸĬШƣŸШƖĲƓũċĦĲШƣőĲШĬŔƖĲĦƣШ
ĲǂƓĲƖŔůĲŰƣƚШŔŰШƣőĲƚĲШƓŸƚƣрőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚШƽőĲƖĲШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣШŔƚШŰŸƣШƓŸƚƚŔĤũĲШŸƖШ
ĦŸŰƻĲŰŔĲŰƣЮШ§ŰрŉċƖůШƣƖċŰƚƓŸƖƣШőċƚШċũƚŸШŰŸƣШĤĲĲŰШĦŸŰƚŔĬĲƖĲĬШĤĲĦċƨƚĲШŸŉШƣőĲШƣŔůĲШċŰĬШƖĲƚŸƨƖĦĲƚШ
ƖĲƕƨŔƖĲĬШƣŸШĦċƖƖǃШŸƨƣШƣőĲƚĲШůĲċƚƨƖĲůĲŰƣƚЮШ ƣШƣőĲШƖĲƣċŔũШƚƣċŊĲЯШƚƣŸƖċŊĲШƣŔůĲШŔƚШƣŸŸШƚőŸƖƣШŉŸƖШ
ĲǂƓĲƖŔůĲŰƣŔŰŊбШőŸƽĲƻĲƖЯШƣőĲШŸƓĲƖċƣŔŸŰċũШũŸƚƚĲƚШƽĲƖĲШĲƚƣŔůċƣĲĬЮШ ũũШƣőĲШċĤŸƻĲШƚƣċŊĲƚШƽőĲƖĲШĬŔƖĲĦƣШ
ĲǂƓĲƖŔůĲŰƣƚШĦŸƨũĬШŰŸƣШĤĲШƨŰĬĲƖƣċťĲŰШƚőŸƽШŉĲƽĲƖШũŸƚƚĲƚШĲǂƓĲƖŔĲŰĦĲĬШŉƖŸůШƣőĲШũŔƣĲƖċƣƨƖĲШƖĲƻŔĲƽШ
ƚŸШŉċƖЮ 
 

ΝЮΦ ~ĲƣőŸĬŸũŸŊǃЯШƚĲũĲĦƣŔŸŰШŸŉШƚƣċƣĲƚШċŰĬШĦƖŸƓƚ 
 
ìĲШƨƚĲĬШƣƽŸШƚċůƓũŔŰŊШůĲƣőŸĬƚуǯƖƚƣЯШƣŸШĬĲĦŔĬĲШŸŰШƣőĲШƚƣċƣĲƚШċŰĬШĬŔƚƣƖŔĦƣƚЯШƽĲШƨƚĲĬШċШƓƨƖƓŸƚŔƻĲШ
ƚċůƓũŔŰŊШůĲƣőŸĬЮШÉĲĦŸŰĬЯШƽĲШƨƚĲĬШċШƚƣƖċƣŔǯĲĬШůƨũƣŔƚƣċŊĲШƖċŰĬŸůШƚċůƓũŔŰŊШůĲƣőŸĬШƣŸШƚĲũĲĦƣШ
ƣőĲШĤũŸĦťƚЯШƻŔũũċŊĲƚЯШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШċŰĬШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚЮШìĲШĬĲĦŔĬĲĬШƣőĲШƚƣċƣĲƚШ
ĤċƚĲĬШŸŰШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШċŊƖŔĦƨũƣƨƖċũШċĦƣŔƻŔƣŔĲƚЯШƣőĲШũĲƻĲũШŸŉШĲĦŸŰŸůŔĦШĬĲƻĲũŸƓůĲŰƣЯШƣőĲШ
ċƻċŔũċĤŔũŔƣǃШŸŉШĦƖŸƓƚШċŰĬШƣőĲШũĲƻĲũШŸŉШŉċƖůШůĲĦőċŰŔƚċƣŔŸŰЮШìĲШƓŔĦťĲĬШƣőƖĲĲШƚƣċƣĲƚу~ċĬǃċШ
ÂƖċĬĲƚőЯШÂƨŰŢċĤШċŰĬШ7ŔőċƖЮШ7ŔőċƖШŔƚШċШƖĲũċƣŔƻĲũǃШƓŸŸƖШƚƣċƣĲШƽŔƣőШƖċƣőĲƖШũċĦťũƨƚƣƖĲШƓĲƖŉŸƖůċŰĦĲШŔŰШ
ċŊƖŔĦƨũƣƨƖĲЯШ~ċĬőǃċШÂƖċĬĲƚőШŔƚШŔŰШƣőĲШůŔĬĬũĲЯШċŰĬШÂƨŰŢċĤШŔƚШƚŸůĲƽőċƣШċШůŸƖĲШƓƖŸƚƓĲƖŸƨƚШƚƣċƣĲШ
ƚŸШŉċƖШċƚШċŊƖŔĦƨũƣƨƖĲШŔƚШĦŸŰĦĲƖŰĲĬЮШ ŰĬШƚŸůĲШŸƖШůŸƚƣШƚĲũĲĦƣĲĬШĦƖŸƓƚШċƖĲШƽŔĬĲũǃШċƻċŔũċĤũĲШŔŰШƣőĲƚĲШ
ƚƣċƣĲƚЮШfŰШ~ċĬőǃċШÂƖċĬĲƚőЯШƽĲШƓŔĦťĲĬШŉŸƨƖШŉŸŸĬШĦƖŸƓƚШыƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰьЮШfŰШ
ÂƨŰŢċĤШċŰĬШ7ŔőċƖЯШƽĲШƓŔĦťĲĬШÂċĬĬǃЯШċШuőċƖŔŉШĦƖŸƓЮ 
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ÑŸШĬĲċũШƽŔƣőШƣőĲШƓƖŸŢĲĦƣШƣŔůĲũŔŰĲШċŉƣĲƖШ9ŸƻŔĬрΝΦрƖĲũċƣĲĬШƣƖċƻĲũШƖĲƚƣƖŔĦƣŔŸŰƚШŔŰШsċŰƨċƖǃр[ĲĤƖƨċƖǃШ
ΞΜΞΞЯШƽĲШƓŔĦťĲĬШŸŰĲШÅċĤŔШĦƖŸƓШыƽőĲċƣьШċŰĬШƣőƖĲĲШuőċƖŔŉШĦƖŸƓƚШыƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰьШƽőŸƚĲШ
őċƖƻĲƚƣŔŰŊШƽŔŰĬŸƽƚШŸƓĲŰĲĬШŔŰШÉƓƖŔŰŊШΞΜΞΞШы~ċƖĦőьШċŰĬШ ƨƣƨůŰШΞΜΞΞШы§ĦƣŸĤĲƖьЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ
ÑőĲŰЯШƽĲШĦőŸƚĲШƣőĲШĦƖŸƓШĬŔƚƣƖŔĦƣƚШĤċƚĲĬШŸŰШƣőĲШũĲƻĲũШŸŉШĦƖŸƓрƚƓĲĦŔǯĦШƓƖŸĬƨĦƣŔŸŰШƚőċƖĲШĬƨƖŔŰŊШƣőĲШ
ƓĲƖŔŸĬШŔŰШƣőĲШƚƣċƣĲЮШ[ŔŰċũũǃЯШƽĲШĬĲĦŔĬĲĬШŸŰШŸŰĲШƚŔŊŰŔǯĦċŰƣШƓƖŸĬƨĦŔŰŊШĦƖŸƓШĬŔƚƣƖŔĦƣШċŰĬШŸŰĲШ
ƖĲũċƣŔƻĲũǃШũĲƚƚрƓƖŸĬƨĦŔŰŊШĦƖŸƓШĬŔƚƣƖŔĦƣШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШÂcxШĬǃŰċůŔĦƚЮШ§ƣőĲƖШŉċĦƣŸƖƚШŔŰĦũƨĬĲШƣőĲШ
ċũũŸĦċƣŔŸŰШŸŉШƓƖŸĬƨĦƣŔŸŰШŔŰШƣőĲШƚƣċƣĲрƚƓĲĦŔǯĦШ ŊƖŸШ9ũŔůċƣŔĦШüŸŰĲƚШыÉ 9üƚьШċŰĬШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШ
ĬŔǭĲƖĲŰƣШƚƨƓƓũǃШĦőċŔŰШċĦƣŸƖƚЯШƚƨĦőШċƚШŊƖċŔŰШůċŰĬŔШċŰĬШƚƣŸƖċŊĲШƨŰŔƣƚШŔŰШƣőĲШĬŔƚƣƖŔĦƣЮШ9őċƓƣĲƖШΟШŸŉШ
ƣőŔƚШƖĲƓŸƖƣШƽŔũũШŊƨŔĬĲШƨƚШƖĲŊċƖĬŔŰŊШƣőĲШƚċůƓũŔŰŊШċŰĬШĬċƣċШĦŸũũĲĦƣŔŸŰШůĲƣőŸĬƚЮ 
 
ÑőĲШƚƣƨĬǃШŔƚШƓƖŔůċƖŔũǃШĤċƚĲĬШŸŰШǯĲũĬШƚƨƖƻĲǃШĬċƣċШĦŸũũĲĦƣĲĬШƣőƖŸƨŊőШĲǂƣĲŰƚŔƻĲШǯĲũĬШƻŔƚŔƣƚШċĦƖŸƚƚШ
ƣőĲШƣőƖĲĲШƚƣċƣĲƚЮШÉƣċƣŔƚƣŔĦċũШƚŔůƨũċƣŔŸŰƚШŸŉШƣőĲШĦŸũũĲĦƣĲĬШĬċƣċШůċǃШũĲċĬШƣŸШŔŰĲǭĲĦƣŔƻĲШƖĲƚƨũƣƚШŔŉШ
ĦŸũũĲĦƣĲĬШĬċƣċШĬŸШŰŸƣШŉŸũũŸƽШċШƚĦŔĲŰƣŔǯĦШůĲƣőŸĬЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШċƚƚĲƚƚŔŰŊШũŸƚƚĲƚШŔŰШŰƨůĲƖŸƨƚШ
ƨŰŔƣШ ŸƓĲƖċƣŔŸŰƚШ ċŰĬШ ůċƖťĲƣШ ĦőċŰŰĲũƚШ ŔŰƻŸũƻĲƚШ ċĬŸƓƣŔŰŊШ ċШ ƖŸĤƨƚƣШ ůĲƣőŸĬŸũŸŊǃШ ŉŸƖШ ŊĲƣƣŔŰŊШ
ĦŸŰƚŔƚƣĲŰƣШƖĲƚƨũƣƚЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲŔƖШƨŰŔŉŸƖůŔƣǃШůċǃШőĲũƓШĦŸůƓċƖĲШƣőĲШƖĲƚƨũƣƚШŉƖŸůШĬŔǭĲƖĲŰƣШ
ƚƣƨĬŔĲƚЮ 
 
ÉĲƻĲƖċũШƚƣƨĬŔĲƚШċĦƖŸƚƚШĦŸƨŰƣƖŔĲƚШċŰĬШƖĲŊŔŸŰƚШőċƻĲШĲƚƣŔůċƣĲĬШƣőĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШŉŸŸĬШ
ũŸƚƚĲƚЮШ~ŸƚƣШƚƣƨĬŔĲƚШƨƚĲĬШƣƽŸШƓƖŔŰĦŔƓċũШĲƚƣŔůċƣŔŸŰШůĲƣőŸĬƚШƣŸШċƚƚĲƚƚШŉŸŸĬШũŸƚƚШċĦƖŸƚƚШƣőĲШ
ƚƨƓƓũǃШĦőċŔŰаШċШůċĦƖŸШċƓƓƖŸċĦőЯШƨƚŔŰŊШċŊŊƖĲŊċƣĲĬШĬċƣċШŉƖŸůШŰċƣŔŸŰċũШŸƖШũŸĦċũШċƨƣőŸƖŔƣŔĲƚШċŰĬШ
ũċƖŊĲШĦŸůƓċŰŔĲƚЯШċŰĬШċШůŔĦƖŸШċƓƓƖŸċĦőШыƣőƖŸƨŊőШċШƓƖŔůċƖǃШƚƨƖƻĲǃьЯШƨƚŔŰŊШĬċƣċШƖĲŊċƖĬŔŰŊШƚƓĲĦŔǯĦШ
ċĦƣŸƖƚШŔŰШƣőĲШĬŔǭĲƖĲŰƣШƻċũƨĲШĦőċŔŰШƚƣċŊĲƚШы9fÂcEÑШΞΜΝΡбШ[ §ШΞΜΝΥбШ?ĲũŊċĬŸШĲƣШċũЮЯШΞΜΞΝьЮШÑőĲƚĲШ
ƚƣƨĬŔĲƚШĲƚƣŔůċƣĲШůċŔŰũǃШƕƨċŰƣŔƣǃШũŸƚƚĲƚШƨŰĬĲƖůŔŰŔŰŊШƣőĲШƕƨċũŔƣǃШũŸƚƚШċƚƓĲĦƣƚШŔŰШŊƖċŔŰƚШĲǂĦĲƓƣШŉŸƖШ
ÂcxfÉЯШƽőŔĦőШőċƚШƨƚĲĬШċШƻŔƚƨċũШƚĦċũĲШċƓƓƖŸċĦőШƣŸШċƚƚĲƚƚШƣőĲШƕƨċũŔƣǃШũŸƚƚЮШ ůŸŰŊƚƣШƣőĲШũŸƚƚШ

ĲƚƣŔůċƣŔŸŰШůĲƣőŸĬƚЯШƣőĲШůŔĦƖŸШċƓƓƖŸċĦőЯШƽőŔĦőШƨƚĲƚШĬŔƖĲĦƣШŔŰƣĲƖƻŔĲƽƚШċŰĬШǯĲũĬШĲǂƓĲƖŔůĲŰƣƚЯШŔƚШ
ůŸƖĲШĲǭĲĦƣŔƻĲЮШ 
 
fŰШƣőŔƚШƚƣƨĬǃЯШƽĲШƨƚĲĬШƣőĲШůŔĦƖŸрċƓƓƖŸċĦőуŉŸƖШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШĲƚƣŔůċƣŔŸŰбШƽĲШŉŸũũŸƽĲĬШƣőĲШ[ §Ш
ċŰĬШ9fÂcEÑШůĲƣőŸĬƚЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШĬĲƻĲũŸƓĲĬШŸƨƖШůĲƣőŸĬŸũŸŊǃШŉŸƖШƕƨċũŔƣċƣŔƻĲШũŸƚƚШĲƚƣŔůċƣŔŸŰШ
ŉŸƖШƣőŔƚШƖĲƚĲċƖĦőЮШìĲШċƖĲШŸŰШƣőĲШŉŸŸĬШũŸƚƚШĲƚƣŔůċƣŔŸŰШƓċƖƣЯШŰŸƣШƣőĲШŉŸŸĬШƽċƚƣĲШƓċƖƣЮШÑőċƣШůĲċŰƚШ
ƽĲШĲƚƣŔůċƣĲĬШƣőĲШũŸƚƚШŔŰШƣőĲШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰШƓċƖƣƚЮШìĲШĲǂĦũƨĬĲĬШƣőĲШũŸƚƚĲƚШċƣШ
ƣőĲШĦŸŰƚƨůĲƖШĲŰĬШыőŸƨƚĲőŸũĬƚЯШŉŸŸĬШƚĲƖƻŔĦĲƚШċŰĬШƖĲƣċŔũШĤƨǃŔŰŊьЮШÑőĲШƨŰŔƕƨĲШŉĲċƣƨƖĲШŸŉШƣőŔƚШƚƣƨĬǃШ
ŔƚШƣőċƣШƽĲШċƣƣĲůƓƣШƣŸШƕƨċŰƣŔŉǃШƣőĲШƕƨċũŔƣǃШũŸƚƚШŔŰШŉŸŸĬШŊƖċŔŰƚЯШŔŰĦũƨĬŔŰŊШƕƨċŰƣŔƣǃШũŸƚƚЯШƨŰũŔťĲШƣőĲШ
ĲǂŔƚƣŔŰŊШƖĲƚĲċƖĦőШċƻċŔũċĤũĲШŔŰШfŰĬŔċЮШÑőĲƖĲШċƖĲШƽċǃƚШƣŸШĲƚƣŔůċƣĲШƣőĲШƕƨċũŔƣǃШũŸƚƚĲƚЮШcŸƽĲƻĲƖЯШƽĲШ
őċƻĲШƣċťĲŰШŸŰũǃШƣőĲШŊƖċŔŰѣƚШĲǂƣĲƖŰċũШċƓƓĲċƖċŰĦĲШыƚƨĦőШċƚШƚőƖŔƻĲũũĲĬоƽŔũƣĲĬЯШĤƖŸťĲŰЯШĬċůċŊĲĬЯШ
ĦŸũŸƨƖĲĬЯШċŰĬШƽĲĲƻŔũũĲĬуƣőċƣШ ŉĲƣĦőĲƚШ ċШ ũŸƽĲƖШ ůċƖťĲƣШ ƓƖŔĦĲьЮШ ìĲШ ĦŸũũĲĦƣĲĬШ ƕƨċũŔƣǃШ ũŸƚƚШ
ŔŰŉŸƖůċƣŔŸŰШŉƖŸůШċШůƨũƣŔрƚƣċťĲőŸũĬĲƖШƚƨƖƻĲǃЯШŉŸũũŸƽĲĬШĤǃШǯĲũĬШĲǂƓĲƖŔůĲŰƣƚШыƻŔƚƨċũШƚĦċũĲьШċŰĬШ
ũċĤŸƖċƣŸƖǃШ ƣĲƚƣŔŰŊШ ŸŉШ ŊƖċŔŰƚЮШ ìĲШ ƨƚĲĬШ ƣőĲШ ŉŸƖůƨũċаШШƓĲƖĦĲŰƣШñШ ыÄƨċŰƣŔƣǃШ ĬƨĲШ ƣŸШ ƕƨċũŔƣǃШ
ĬĲƣĲƖŔŸƖċƣŔŸŰьШӀШэƓĲƖĦĲŰƣШñШыÄƨċũŔƣǃШũŸƚƚьШйШƓĲƖĦĲŰƣШċƻĲƖċŊĲШƽőŸũĲƚċũĲШƓƖŔĦĲШƖĲĬƨĦƣŔŸŰШŸŉШƣőĲШĦƖŸƓШ
ñШĬƨĲШƣŸШƕƨċũŔƣǃШũŸƚƚюШйΝΜΜЮШ[ŸƖШĲǂċůƓũĲЯШŔŉШƣőĲШƕƨċũŔƣǃШũŸƚƚШŸŉШĦƖŸƓШñШыŔЮĲЮЯШƽőĲċƣьШŔƚШΝΞШƓĲƖĦĲŰƣШċŰĬШ
ƣőĲƖĲШŔƚШċШΞΜШƓĲƖĦĲŰƣШċƻĲƖċŊĲШƽőŸũĲƚċũĲШƓƖŔĦĲШƖĲĬƨĦƣŔŸŰШŔŰШŊƖċŔŰШĬƨĲШƣŸШũŸƽĲƖШƕƨċũŔƣǃЯШƣőĲŰШƣőĲШ
ĲƕƨŔƻċũĲŰƣШƕƨċŰƣŔƣǃШũŸƚƚШŔƚШыΝΞоΝΜΜǂΞΜоΝΜΜьΝΜΜӀШΞЮΠШƓĲƖĦĲŰƣЮШÑőĲШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШŸŉШŊƖċŔŰƚШŔƚШ
ƻŔƣċũШƣŸШĲƚƣŔůċƣĲШƣőĲШƕƨċŰƣŔƣǃШũŸƚƚШĬƨĲШƣŸШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰЮШÑőĲƖĲŉŸƖĲЯШƽĲШůċŔŰũǃШĬĲƓĲŰĬĲĬШŸŰШ
ƣőŔƚШƣĲĦőŰŔƕƨĲШƣŸШĦċũĦƨũċƣĲШƣőĲШƕƨċũŔƣǃШũŸƚƚЮШÉĲƻĲƖċũШũċĤŸƖċƣŸƖŔĲƚЯШŔŰĦũƨĬŔŰŊШċŰШŔŰрőŸƨƚĲШŊƖċŔŰШ
ũċĤŸƖċƣŸƖǃЯШŉċĦŔũŔƣċƣĲĬШŸƨƖШũŸƚƚШĲƚƣŔůċƣŔŸŰШƓƖŸĦĲƚƚШŉŸƖШċũũШƚĲũĲĦƣĲĬШŉŸŸĬШĦƖŸƓƚЮ 
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ΝЮΝΜ ÑőĲШŸƖŊċŰŔƚċƣŔŸŰШŸŉШƣőŔƚШƚƣƨĬǃ 
 
ìĲШŸƖŊċŰŔǍĲĬШƣőĲШÂċƖƣрfШƚƣƨĬǃШƖĲƓŸƖƣШŔŰƣŸШƚŔǂШĦőċƓƣĲƖƚбШĲċĦőШĦŸŰŰĲĦƣƚШƣőĲШĦŸŰĦũƨĬŔŰŊШĦőċƓƣĲƖƚШ
ƣőċƣШƓƖĲƚĲŰƣШċШƓŸũŔĦǃШƖŸċĬůċƓШƣŸШůŔŰŔůŔǍĲШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШ ŉƣĲƖШƣőĲШŔŰƣƖŸĬƨĦƣŸƖǃШĦőċƓƣĲƖЯШ
ĦőċƓƣĲƖШΞШŔũũƨƚƣƖċƣĲƚШċШƖĲƻŔĲƽШŸŉШƣőĲШĲǂŔƚƣŔŰŊШũŔƣĲƖċƣƨƖĲЮШìĲШƖĲƻŔĲƽĲĬШƣőĲШĲǂŔƚƣŔŰŊШũŔƣĲƖċƣƨƖĲШċŰĬШ
ŉŸƨŰĬШŊċƓƚШŉŸƖШŉƨƖƣőĲƖШƖĲƚĲċƖĦőЮШ9őċƓƣĲƖШΟШĬŔƚĦƨƚƚĲƚШƣőĲШƚƣƨĬǃШċƓƓƖŸċĦőШċŰĬШůĲƣőŸĬƚШƽĲШƨƚĲĬШ
ŉŸƖШĬċƣċШĦŸũũĲĦƣŔŸŰЮШÑőĲШĦőċƓƣĲƖШĲǂƓũċŔŰƚШőŸƽШŸƨƖШƚƣƨĬǃШĬŔǭĲƖƚШŉƖŸůШŸƣőĲƖƚЯШƽőĲƖĲШƽĲШĬŔƚĦƨƚƚĲĬШ
ƣƽŸШƚċůƓũŔŰŊШůĲƣőŸĬƚШŉŸƖШƚĲũĲĦƣŔŰŊШƚƣċƣĲƚЯШĬŔƚƣƖŔĦƣƚЯШĤũŸĦťƚЯШƻŔũũċŊĲƚЯШŉċƖůĲƖƚЯШċŰĬШůċƖťĲƣрũĲƻĲũШ
ƚƣċťĲőŸũĬĲƖƚЮШìĲШċũƚŸШĲǂƓũċŔŰĲĬШƣőĲШǯĲũĬШƚƨƖƻĲǃШƣĲĦőŰŔƕƨĲƚЯШĬċƣċШĦŸũũĲĦƣŔŸŰШůĲƣőŸĬƚЯШĬċƣċШ
ƕƨċũŔƣǃШĦőĲĦťШƓƖŸĦĲĬƨƖĲƚЯШĬċƣċШċŰċũǃƚŔƚЯШċŰĬШũŸƚƚШĲƚƣŔůċƣŔŸŰШůĲƣőŸĬƚЮ 
 
 ĲǂƣШĦőċƓƣĲƖШƓƖŸƻŔĬĲƚШƣőĲШƖĲƚĲċƖĦőШƖĲƚƨũƣуĲƚƣŔůċƣŔŸŰШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШċũŸŰŊШ
ƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓƚѣШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰШŔŰШƣĲƖůƚШŸŉШƕƨċŰƣŔƣǃЯШƕƨċũŔƣǃЯШċŰĬШĲĦŸŰŸůŔĦШũŸƚƚЮШ
ìĲШċũƚŸШƚőŸƽĲĬШƣőĲШċůŸƨŰƣШŸŉШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШƣőƖŸƨŊőШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬƚШċŰĬШ
ƣőĲŰШƓŸŸũĲĬШƣőĲůШŉŸƖШċŊŊƖĲŊċƣĲШũŸƚƚШĲƚƣŔůċƣŔŸŰЮШÑőŔƚШĦőċƓƣĲƖШŉƨƖƣőĲƖШŔŰƻĲƚƣŔŊċƣĲƚШċШĦŸůƓċƖċƣŔƻĲШ
ċŰċũǃƚŔƚШŸŉШŸƨƖШƖĲƚƨũƣƚШŸŰШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШĲƚƣŔůċƣŔŸŰуƻŔƚрċрƻŔƚШŸƣőĲƖШĦŸŰƣĲůƓŸƖċƖǃШ
ũŔƣĲƖċƣƨƖĲЮШ9őċƓƣĲƖШΡШċŰċũǃƚĲƚШƣőĲШŉċƖůŔŰŊШƓƖċĦƣŔĦĲƚШċŰĬШƣƖċĦĲƚШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШũŸƚƚĲƚШċƣШ
ŉċƖůĲƖƚќШũĲƻĲũЮШ[ŔŰċũũǃЯШŔŰШĦőċƓƣĲƖШΣЯШƽĲШŸƨƣũŔŰĲШůċŢŸƖШĦŸŰĦũƨƚŔŸŰƚШŸŉШƣőĲШƚƣƨĬǃЮШÑőĲШǯŰċũШĦőċƓƣĲƖШ
ŉŸĦƨƚĲƚШŸŰШƓŸũŔĦŔĲƚЯШƓƖŸŊƖċůůĲƚЯШċŰĬШƚĦőĲůĲƚШƣőĲШĦĲŰƣƖċũШŊŸƻĲƖŰůĲŰƣШŔůƓũĲůĲŰƣƚШƣŸШƚƨƓƓŸƖƣШ
ƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШůċŰċŊĲůĲŰƣШƽŔƣőШċƓƓƖŸƓƖŔċƣĲШƓŸũŔĦǃШƖĲĦŸůůĲŰĬċƣŔŸŰƚЮШ[ŔŰċũũǃЯШƽĲШĦũŸƚĲĬШƣőĲШ
ĬŔƚĦƨƚƚŔŸŰШĤǃШƓƖĲƚĲŰƣŔŰŊШċШƽċǃШŉŸƖƽċƖĬШċŰĬШƣőĲШĤĲƚƣШƓƖċĦƣŔĦĲƚШĤǃШĬƖċƽŔŰŊШũĲƚƚŸŰƚШƣőċƣШƽŸƨũĬШ
ĲŰċĤũĲШƨƚШƣŸШƖĲĬƨĦĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚЮ 
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Ξ §ƻĲƖƻŔĲƽШ ŸŉШ ~ĲċƚƨƖĲůĲŰƣШ ƓƓƖŸċĦőĲƚр Ш ÅĲƻŔĲƽШ ŸŉШ
xŔƣĲƖċƣƨƖĲ 

 
ΞЮΝ §ƻĲƖƻŔĲƽ 
 
9ŸŰƚŔĬĲƖŔŰŊШƣőĲШĦƖŔƣŔĦċũŔƣǃШŸŉШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċƚƚĲƚƚůĲŰƣШŔƚƚƨĲƚШċƣШƣőĲШŰċƣŔŸŰċũЯШƖĲŊŔŸŰċũШ
ċŰĬШŔŰƣĲƖŰċƣŔŸŰċũШũĲƻĲũƚЯШƽĲШőċƻĲШŊŸŰĲШƣőƖŸƨŊőШƚĲƻĲƖċũШƚƣƨĬŔĲƚЯШŔƖƖĲƚƓĲĦƣŔƻĲШŸŉШƣőĲШũŸĦċƣŔŸŰЯШŉŸƖШ
ƓċĬĬǃЯШƽőĲċƣЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШƣŸШƖĲƻŔĲƽШƣőĲШůĲƣőŸĬƚШŸŉШĲƚƣŔůċƣŔŸŰШċŰĬШƣőĲШƣǃƓĲƚШŸŉШĬċƣċЮШìĲШ
ŸĤƚĲƖƻĲĬШƣőċƣШƣőĲШĲǂŔƚƣŔŰŊШũŔƣĲƖċƣƨƖĲШĦũċƚƚŔǯĲƚШŔƣШŔŰƣŸШƣőƖĲĲШůċŔŰШĦċƣĲŊŸƖŔĲƚбШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚЯШ
ƕƨċũŔƣċƣŔƻĲШũŸƚƚЯШċŰĬШĲĦŸŰŸůŔĦШŸƖШĦŸůůĲƖĦŔċũШũŸƚƚЮШÄƨċŰƣŔƣċƣŔƻĲШũŸƚƚШŔŰĬŔĦċƣĲƚШċШƖĲĬƨĦƣŔŸŰШŔŰШ
ƓőǃƚŔĦċũШ ƽĲŔŊőƣШ ċŰĬШ ŔƚШ ĲċƚŔĲƖШ ƣŸШ ƕƨċŰƣŔŉǃЮШ §ŰШ ƣőĲШ ŸƣőĲƖШ őċŰĬЯШ ċШ ƕƨċũŔƣċƣŔƻĲШ ũŸƚƚШŔƚШ ƣőĲШ
ĦŸŰƣċůŔŰċƣŔŸŰШŸŉШŊƖċŔŰШĤǃШƓĲƚƣƚШŸƖШůŸƨũĬƚШƣőċƣШũĲċĬƚШƣŸШċШũŸƚƚШŔŰШŰƨƣƖŔƣŔŸŰċũШƻċũƨĲЯШĦŸŰƚƨůĲƖШ
ċĦĦĲƓƣċĤŔũŔƣǃШŸŉШƣőĲШƓƖŸĬƨĦƣƚШċŰĬШĦċũŸƖŔĦШƻċũƨĲШыüŸƖǃċЯШΞΜΝΝьЮШ[ŔŰċũũǃЯШĲĦŸŰŸůŔĦШũŸƚƚШŔƚШƣőĲШ
ƖĲĬƨĦƣŔŸŰШŔŰШƣőĲШůŸŰĲƣċƖǃШƻċũƨĲШŸŉШƣőĲШƓƖŸĬƨĦƣШĬƨĲШƣŸШċШƖĲĬƨĦƣŔŸŰШŔŰШƣőĲШƕƨċũŔƣǃШċŰĬШƕƨċŰƣŔƣǃШŸŉШ
ŉŸŸĬШыÑĲŉĲƖċЯШΞΜΝΞьЮ 
 
~ŸƚƣШŸŉШƣőĲШƚƣƨĬŔĲƚШƚŸШŉċƖШőċƻĲШƨƚĲĬШƣƽŸШůĲƣőŸĬŸũŸŊŔĲƚШƣŸШĲƚƣŔůċƣĲШŉŸŸĬШũŸƚƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШ
ĦőċŔŰаШċШůċĦƖŸШċƓƓƖŸċĦőЯШƨƚŔŰŊШċŊŊƖĲŊċƣĲĬШĬċƣċШŉƖŸůШŰċƣŔŸŰċũШŸƖШũŸĦċũШċƨƣőŸƖŔƣŔĲƚШċŰĬШũċƖŊĲШ
ĦŸůƓċŰŔĲƚЯШċŰĬШċШůŔĦƖŸШċƓƓƖŸċĦőЯШƨƚŔŰŊШĬċƣċШƖĲŊċƖĬŔŰŊШƚƓĲĦŔǯĦШċĦƣŸƖƚШŔŰШƣőĲШĬŔǭĲƖĲŰƣШƻċũƨĲШ
ĦőċŔŰШƚƣċŊĲƚШы[ §ШΞΜΝΥбШ?ĲũŊċĬŸШĲƣШċũЮЯШΞΜΞΝьЮ 
 
ŰШċŰċũǃƚŔƚШŸŉШƣőĲШƣƽŸШċƓƓƖŸċĦőĲƚШƚőŸƽƚШƣőċƣаШƣőĲШůċĦƖŸШċƓƓƖŸċĦőШƖĲũŔĲƚШŸŰШůċƚƚШŸƖШĲŰĲƖŊǃШ

ĤċũċŰĦĲƚЯШŔŰШƽőŔĦőШƖċƽШůċƣĲƖŔċũШŔŰƓƨƣƚЯШŔŰШƣĲƖůƚШŸŉШƽĲŔŊőƣШŸƖШĦċũŸƖŔĲƚЯШċƖĲШĦŸůƓċƖĲĬШƣŸШ
ċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔŸŰШċŰĬШŉŸŸĬШƓƖŸĬƨĦƣƚЮШcŸƽĲƻĲƖЯШƣőĲШůŔĦƖŸШċƓƓƖŸċĦőШƨƚĲƚШƻċũƨĲШĦőċŔŰШċĦƣŸƖƚѣШ
ĬĲĦũċƖċƣŔŸŰШƣőƖŸƨŊőШƚƣƖƨĦƣƨƖĲĬШƕƨĲƚƣŔŸŰŰċŔƖĲƚШċŰĬШŔŰƣĲƖƻŔĲƽƚЯШĬŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣƚШƣőƖŸƨŊőШ
ǯĲũĬШĲǂƓĲƖŔůĲŰƣƚШĤǃШƣőĲШƖĲƚĲċƖĦőĲƖЯШŉŸŸĬрƚĦċŰŰŔŰŊШůĲƣőŸĬƚЯШĲƣĦЮШìőŔũĲШƣőĲШůċĦƖŸШċƓƓƖŸċĦőШŸŉШ
ůĲċƚƨƖŔŰŊШ ƣőĲШƓŸƚƣрőċƖƻĲƚƣШ ũŸƚƚĲƚШŔƚШ ũĲƚƚШ ƣŔůĲрĦŸŰƚƨůŔŰŊШ ċŰĬШ ĲĦŸŰŸůŔĦċũЯШ ƣőĲШ ůŔĦƖŸШ
ůĲċƚƨƖĲůĲŰƣШůĲƣőŸĬШŔƚШƚƨĤƚƣċŰƣŔċũũǃШůŸƖĲШĦŸůƓũĲǂЯШĦŸƚƣũǃШċŰĬШƣŔůĲрĦŸŰƚƨůŔŰŊЮШfŰШċĬĬŔƣŔŸŰЯШ
ŊĲƣƣŔŰŊШċШũċƖŊĲШĲŰŸƨŊőШƓƖŸƓŸƖƣŔŸŰШŸŉШƖĲƚƓŸŰƚĲƚШƣŸШƖĲƓƖĲƚĲŰƣШċŰШĲŰƣŔƖĲШƚƨƓƓũǃШĦőċŔŰШŸƖШƖĲŊŔŸŰШƣċťĲƚШ
ċШũŸƣШŸŉШƽŸƖťЮШыf[ÂÅfШΞΜΝΤьЮ 
 
ìĲШĬŔƻŔĬĲШƣőĲШũŔƣĲƖċƣƨƖĲШƖĲƻŔĲƽШŉŸƖШƣőŔƚШƚƣƨĬǃШŔŰƣŸШŉŸƨƖШƓċƖƣƚЮШÂċƖƣШŸŰĲШŸŉШƣőĲШƖĲƻŔĲƽШĬŔƚĦƨƚƚĲƚШƣőĲШ
ŊũŸĤċũШƚƣċƣƨƚЯШċŰĬШƓċƖƣƚШƣƽŸШċŰĬШƣőƖĲĲШĬŔƚĦƨƚƚШƣőĲШƖĲƻŔĲƽШŉŸƖШůĲƣőŸĬŸũŸŊǃЯШĦƖŸƓрƚƓĲĦŔǯĦШƖĲƻŔĲƽƚЯШ
ċŰĬШĲĦŸŰŸůŔĦШċŰĬШĲŰƻŔƖŸŰůĲŰƣċũШũŸƚƚĲƚШƖĲƻŔĲƽƚЮШ[ŔŰċũũǃЯШŔŰШƓċƖƣШŉŸƨƖЯШƽĲШĬŔƚĦƨƚƚШƣőĲШŊċƓƚШŔŰШƣőĲШ
ĲǂŔƚƣŔŰŊШũŔƣĲƖċƣƨƖĲЮ 
 

ΞЮΞ ÉƣċƣƨƚШċŰĬШÑƖĲŰĬƚШŸŉШ]ũŸĤċũШEƚƣŔůċƣĲƚШŸŉШ[ŸŸĬШxŸƚƚĲƚШ 
 
[ §ШƓƖĲƓċƖĲĬШŸŰĲШŸŉШƣőĲШǯƖƚƣШƖĲƓŸƖƣƚШŸŰШŉŸŸĬШƽċƚƣĲШċŰĬШũŸƚƚШŔŰШΞΜΝΝЯШƽőŔĦőШĲƚƣŔůċƣĲĬШƣőċƣШ
ŊũŸĤċũũǃЯШƽĲШũŸƚƣШŸƖШƽċƚƣĲĬШċƖŸƨŰĬШŸŰĲрƣőŔƖĬШыĤǃШƽĲŔŊőƣьШŸŉШċũũШŉŸŸĬШƽĲШƓƖŸĬƨĦĲĬЮШÑőŔƚШƚƨĤƚƣċŰƣŔċũШ
ĬŔƚċƓƓĲċƖċŰĦĲШŸŉШŉŸŸĬШŉƖŸůШƣőĲШĲŰƣŔƖĲШŉŸŸĬШƻċũƨĲШĦőċŔŰШĲƕƨċƣĲƚШƣŸШċƓƓƖŸǂŔůċƣĲũǃШΝЮΟШĤŔũũŔŸŰШ
ƣŸŰŰĲƚШƓĲƖШǃĲċƖЮШfŉШƽĲШĦŸŰƻĲƖƣШƣőĲůШŔŰƣŸШĦċũŸƖŔĲƚЯШŔƣШƽŸƨũĬШĤĲШċƖŸƨŰĬШΞΠШƓĲƖĦĲŰƣШŸŉШċũũШŉŸŸĬШƽĲШ
ƓƖŸĬƨĦĲЯШĲƕƨŔƻċũĲŰƣШƣŸШΣΝΠШťĦċũоĦċƓоĬċǃШыuƨůůƨШĲƣШċũЮЯШΞΜΝΞб [ŸŸĬШċŰĬШ ŊƖŔĦƨũƣƨƖĲШ§ƖŊċŰŔǍċƣŔŸŰЯШ
ΞΜΝΟьЮШ~ŸƖĲШƣőċŰШőċũŉШƣőĲШũŸƚƚĲƚШċŰĬШƽċƚƣĲШŸĦĦƨƖƖĲĬШċƣШƣőĲШĦŸŰƚƨůƓƣŔŸŰШƚƣċŊĲƚЯШѣĦũŸƚĲШƣŸШƣőĲШ

https://www.frontiersin.org/articles/10.3389/fenvs.2017.00021/full#B17
https://www.frontiersin.org/articles/10.3389/fenvs.2017.00021/full#B8
https://www.frontiersin.org/articles/10.3389/fenvs.2017.00021/full#B8
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ŉŸƖťѣЯШŔŰШƣőĲШĬĲƻĲũŸƓĲĬШĦŸƨŰƣƖŔĲƚЯШŔŰĦũƨĬŔŰŊШ ŸƖƣőШ ůĲƖŔĦċЯШEƨƖŸƓĲЯШċŰĬШ§ĦĲċŰŔċЮШìőŔũĲШŔŰШÉŸƨƣőШ
ċŰĬШÉŸƨƣőĲċƚƣШ ƚŔċШċŰĬШÉƨĤрÉċőċƖċŰШ ŉƖŔĦċЯШƣőĲШĲƚƣŔůċƣĲĬШǯŊƨƖĲШƚőŸƽƚШƣőċƣШƣƽŸрƣőŔƖĬƚШƣŸШƣőƖĲĲр
ƕƨċƖƣĲƖƚШŸŉШƣőĲШŉŸŸĬШŔƚШũŸƚƣШċŰĬШƽċƚƣĲĬШċƣШѣĦũŸƚĲШƣŸШƣőĲШŉċƖůѣШуШƣőĲШŔŰŔƣŔċũШƚƣċŊĲƚШŸŉШƓƖŸĬƨĦƣŔŸŰШċŰĬШ
ƚƣŸƖċŊĲШыìÅfЯШΞΜΝΝьЮ 
 

[ŔŊƨƖĲШΞЮΝаШÉőċƖĲШŸŉШŉŸŸĬШũŸƚƚШċĦƖŸƚƚШƖĲŊŔŸŰƚШΞΜΝΣрΞΜΞΝ 

ÉŸƨƖĦĲжЮÑőĲЮÉƣċƣĲЮŸŉЮ[ŸŸĬЮċŰĬЮ ŊƖŔĦƨũƣƨƖĲеЮё[ §ђ 
 
[ŔŊƨƖĲШΞЮΝШƚőŸƽƚШƣőċƣШŉŸŸĬШũŸƚƚШŔƚШũŸƽĲƖШŔŰШĬĲƻĲũŸƓĲĬШĦŸƨŰƣƖŔĲƚШĦŸůƓċƖĲĬШƣŸШĬĲƻĲũŸƓŔŰŊШŰċƣŔŸŰƚЮШ
ÑőĲШũŸƽĲƖШũŸƚƚĲƚШŔŰШƣőĲШĬĲƻĲũŸƓĲĬШĦŸƨŰƣƖŔĲƚШůċǃШĤĲШĬƨĲШƣŸШůŸƖĲШĲǭŔĦŔĲŰƣШŉċƖůŔŰŊШƚǃƚƣĲůƚЯШ
ůŸĬĲƖŰШƣƖċŰƚƓŸƖƣЯШƚƣŸƖċŊĲЯШċŰĬШƓƖŸĦĲƚƚŔŰŊШŉċĦŔũŔƣŔĲƚЯШƽőŔĦőШőĲũƓШċШƚŔŊŰŔǯĦċŰƣШƓƖŸƓŸƖƣŔŸŰШŸŉШ
őċƖƻĲƚƣĲĬШŸƨƣƓƨƣШƖĲċĦőШůċƖťĲƣƚШыcŸĬŊĲƚШĲƣШċũЮЯШΞΜΝΝьЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШĬƖǃШĦőċŔŰШыŉŸƖШĦĲƖĲċũƚШċŰĬШ
ƓƨũƚĲƚьШċŰĬШĦŸũĬШĦőċŔŰШƚǃƚƣĲůШыŉŸƖШŉƖƨŔƣƚЯШƻĲŊĲƣċĤũĲƚЯШċŰĬШċŰŔůċũШƓƖŸĬƨĦƣƚьШċƖĲШůŸƖĲШƖŸĤƨƚƣШŔŰШ
ƣőĲƚĲШĦŸƨŰƣƖŔĲƚЯШƓƖŸũŸŰŊŔŰŊШƣőĲШƓƖŸĬƨĦƣѣƚШƚőĲũŉрũŔŉĲЮШfŰШĦŸŰƣƖċƚƣЯШůŸƚƣШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚШ
ŊƖċƓƓũĲШƽŔƣőШŔƚƚƨĲƚШƚƨĦőШċƚШĲċƖũǃШőċƖƻĲƚƣЯШŔŰċĬĲƕƨċƣĲШċŰĬШũŸƽШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШċŰĬШũċĦťШŸŉШ
ƓƖŸĦĲƚƚŔŰŊШċŰĬШůċƖťĲƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲШы ƨũċťőШċŰĬШÅĲŊůŔЯШΞΜΝΟьЮ 
 

ΞЮΟ ÅĲƻŔĲƽƚШŉŸƖШ~ĲƣőŸĬŸũŸŊǃ 
 
ìĲШƖĲƻŔĲƽĲĬШŉŸƨƖШƚŔŊŰŔǯĦċŰƣШƚƣƨĬŔĲƚШƣŸШĬƖċŉƣШŸƨƖШƚƣƨĬǃШůĲƣőŸĬŸũŸŊǃШċƚШŉŸũũŸƽƚЮ 
 
ΞЮΟЮΝ [ŸŸĬШċŰĬШ ŊƖŔĦƨũƣƨƖĲШ§ƖŊċŰŔƚċƣŔŸŰШы[ §ь 

 
[ŸŸĬШċŰĬШ ŊƖŔĦƨũƣƨƖĲШ§ƖŊċŰŔƚċƣŔŸŰШы[ §ьШĦŸŰƣƖŔĤƨƣĲĬШƚŔŊŰŔǯĦċŰƣũǃШƣŸШċĬĬƖĲƚƚШƣőĲШŊũŸĤċũШŉŸŸĬШũŸƚƚШ
ċŰĬШƽċƚƣĲШŔƚƚƨĲƚуƽĲШőċƻĲШŊŔƻĲŰШċШƚŰċƓƚőŸƣШŸŉШƣőĲШƚƣƨĬǃШŔŰШƣőĲШƓƖŔŸƖШƚĲĦƣŔŸŰƚШŸŉШƣőŔƚШĦőċƓƣĲƖШ
ċĤŸƻĲЮШÑőƖŸƨŊőШůċĦƖŸШċƓƓƖŸċĦőĲƚЯШ[ §ШőċƚШƨŰĬĲƖƣċťĲŰШĲǂƣĲŰƚŔƻĲШƖĲƚĲċƖĦőШƣŸШůĲċƚƨƖĲШŉŸŸĬШũŸƚƚШ
ŸƖШƽċƚƣĲШы[ §ШΞΜΝΝаШ]ũŸĤċũШŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШтШEǂƣĲŰƣЯШĦċƨƚĲƚШċŰĬШƓƖĲƻĲŰƣŔŸŰьЮШÑőĲШƚƣƨĬǃШ
ĲƚƣŔůċƣĲƚШċƖŸƨŰĬШΝоΟƖĬШŸŉШŊũŸĤċũШŉŸŸĬШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШċũũШƓƖŸĬƨĦƣŔŸŰШƚĲĦƣŸƖƚШċƖĲШũŸƚƣШċũŸŰŊШƣőĲШ
ĲŰƣŔƖĲШŉŸŸĬШƻċũƨĲШĦőċŔŰШы]ƨƚƣċƻƚƚŸŰШĲƣШċũЮЯШΞΜΝΝьЮШxċƣĲƖЯШŔƣШƨƚĲĬШƣőĲШůŔĦƖŸШċƓƓƖŸċĦőШƣŸШĲƚƣŔůċƣĲШ
ŉŸŸĬШũŸƚƚШŔŰШƕƨċŰƣŔƣǃШы[ §ЯШΞΜΝΤаШ[ŔĲũĬШƣĲƚƣШƖĲƓŸƖƣШŸŰШƣőĲШĲƚƣŔůċƣŔŸŰШŸŉШĦƖŸƓШǃŔĲũĬƚШċŰĬШƓŸƚƣőċƖƻĲƚƣШ

19.95
16.41

14.1 13.23 12.89 12.62
11.72

11.69

7.84

0

5

10

15

20

25

F
O

O
D

 L
O

S
S

 P
E

R
C

E
N

T
A

G
E

2016 2020 2021



 

13    | REDUCING POST-HARVEST LOSSES IN INDIA 

ũŸƚƚĲƚьЮШÑőĲƚĲШƚƣƨĬŔĲƚШőċƻĲШƨƚĲĬШƚĲƻĲƖċũШċƚƚĲƚƚůĲŰƣШůĲƣőŸĬƚШũŔťĲШƖċƓŔĬШċƚƚĲƚƚůĲŰƣШƣŸŸũƚЯШ
ƓƖŸĤċĤŔũŔƣǃШƚċůƓũĲШƚƨƖƻĲǃƚЯШůŸĬĲũũŔŰŊЯШċŰĬШǯĲũĬШƣƖŔċũƚЮ 
fƣШĦŸƻĲƖƚШċũũШƣőĲШĲƚƚĲŰƣŔċũШċĦƣŔƻŔƣŔĲƚШŸŉШƣőĲШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰЯШƚƓċŰŰŔŰŊШċũũШĦƖŔƣŔĦċũШũŸƚƚр
ůċťŔŰŊШ ƓŸŔŰƣƚЮШ cŸƽĲƻĲƖЯШ ƣőŸƨŊőШ ƣőĲШ ƚƣƨĬŔĲƚШ őċƻĲШ ĬŸŰĲШ ċШ ĦŸůƓƖĲƚƚŔƻĲШ ĲƚƣŔůċƣŔŸŰШ ŸŉШ ƣőĲШ
ƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚĲƚШċĦƖŸƚƚШƣőĲШĦƖŸƓШƚƨƓƓũǃШĦőċŔŰƚЯШŔƣШĬŸĲƚШŰŸƣШċƚƚĲƚƚШƣőĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШŸŉШ
ĦƖŸƓƚШŸƖШĦŸůůŸĬŔƣŔĲƚШыƣőċƣШŉĲƣĦőĲƚШũŸƽĲƖШƚĲũũŔŰŊШƓƖŔĦĲШċƣШƣőĲШůċƖťĲƣƓũċĦĲьШċŰĬШŔůƓċĦƣƚШŸŰШƣőĲШ
ĲŰƻŔƖŸŰůĲŰƣШĬƨĲШƣŸШŉŸŸĬШũŸƚƚШŸƖШƽċƚƣĲЮШ 
 
ÑőĲШ[ §ШыΞΜΝΥьШƓƖŸƣŸĦŸũШŔƚШĦŸůƓƖĲőĲŰƚŔƻĲШċŰĬШƓƖŸƻŔĬĲƚШũŸƚƚШůĲċƚƨƖĲůĲŰƣШůĲƣőŸĬƚШċũŸŰŊШƣőĲШ
ƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰЮШfƣШċũƚŸШŊŔƻĲƚШŔŰрĬĲƓƣőШŔŰŉŸƖůċƣŔŸŰШŸŰШƚċůƓũŔŰŊШċŰĬШċŰċũǃƚŔƚШ
ƣĲĦőŰŔƕƨĲƚШũŔťĲШƓƖŸĤċĤŔũŔƣǃШƚċůƓũŔŰŊЯШǯĲũĬШƣƖŔċũƚШċŰĬШƖĲŊƖĲƚƚŔŸŰШůŸĬĲũũŔŰŊЮШ ƚШċШƖĲƚƨũƣЯШůċŰǃШ
ċƚƚĲƚƚůĲŰƣрĤċƚĲĬШƚƣƨĬŔĲƚШċƓƓũǃШƣőĲШůĲƣőŸĬƚШƣŸШċƖƖŔƻĲШċƣШŊƖċŔŰШũŸƚƚШǯŊƨƖĲƚЮШcŸƽĲƻĲƖЯШŔƣШůŔƚƚĲƚШ
ĦċƓƣƨƖŔŰŊШƕƨċũŔƣǃШũŸƚƚĲƚШŔŰШċШƽċǃШċШŉĲƽШŸƣőĲƖШƚƣƨĬŔĲƚШĬŸШыũŔťĲШ?ĲũŊċĬŸШĲƣШċũЮЯШΞΜΝΤьЮ 
 
[ §ѣƚШůĲƣċрċŰċũǃƚŔƚШŸŰШŉŸŸĬШũŸƚƚШĦŸŰƣċŔŰƚШċũůŸƚƣШΞΜЯΜΜΜШĬċƣċШƓŸŔŰƣƚШŉƖŸůШůŸƖĲШƣőċŰШΠΣΜШ
ƓƨĤũŔĦċƣŔŸŰƚШċŰĬШƖĲƓŸƖƣƚШŉƖŸůШŰƨůĲƖŸƨƚШƚŸƨƖĦĲƚШыŔŰĦũƨĬŔŰŊШŊŸƻĲƖŰůĲŰƣƚЯШƨŰŔƻĲƖƚŔƣŔĲƚЯШċŰĬШ
ŔŰƣĲƖŰċƣŔŸŰċũШ ŊŸƻĲƖŰůĲŰƣċũоŰŸŰрŊŸƻĲƖŰůĲŰƣċũШ ŸƖŊċŰŔǍċƣŔŸŰƚьЮ3ШÑőĲƚĲШ ƓŸŔŰƣƚШ ƖĲŉĲƖШ ƣŸШ ƣőĲШ
ƓĲƖĦĲŰƣċŊĲШũŸƚƚШŸŉШĲċĦőШĦŸůůŸĬŔƣǃШċĦƖŸƚƚШċШƓċƖƣŔĦƨũċƖШƻċũƨĲШĦőċŔŰШŉŸƖШċШƚƓĲĦŔǯĦШĦŸƨŰƣƖǃЮШ~ŸƖĲШ
ƣőċŰШ ΣΡШƓĲƖĦĲŰƣШŸŉШ ƣőĲШ ŸĤƚĲƖƻċƣŔŸŰƚШ ĬĲŰŸƣĲШ 9ĲŰƣƖċũШ ċŰĬШ ÉŸƨƣőĲƖŰШ ƚŔċбШ ΝΤШƓĲƖĦĲŰƣШŸŉШ
ŸĤƚĲƖƻċƣŔŸŰƚШƖĲŉĲƖШƣŸШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċЯШċŰĬШΦШƓĲƖĦĲŰƣШƣŸШEċƚƣĲƖŰШċŰĬШÉŸƨƣőрĲċƚƣĲƖŰШ ƚŔċЮШfŰĬŔċШ
ċĦĦŸƨŰƣƚШŉŸƖШΥΡШƓĲƖĦĲŰƣШŸŉШ9ĲŰƣƖċũШċŰĬШÉŸƨƣőĲƖŰШ ƚŔċШŸĤƚĲƖƻċƣŔŸŰƚЮШ[ƖƨŔƣƚШċŰĬШƻĲŊĲƣċĤũĲƚШ
ċĦĦŸƨŰƣШŉŸƖШΟΟШƓĲƖĦĲŰƣШŸŉШċũũШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚЯШċŰĬШ9ĲƖĲċũƚШċŰĬШƓƨũƚĲƚШĦŸŰƚƣŔƣƨƣĲШΞΥШƓĲƖĦĲŰƣЮ 
 

Box 2.1: Food Loss Index 
 
FAO developed a Food Loss Index (FLI) for monitoring food losses on a global level based on a 
traditional Laysperes fixed-base formula index. The index covered a basket of commodities 
(covering crops, fishery, and livestock products) over the food supply chains from harvest 
stage to retail. It measured the Food Loss Percentage (FLP) to estimate the change in the 
percentage losses over time. FLP is interpreted as the percentage of production not reaching 
the retail stage. Figure 2.4 illustrates FLI, which comprises three phases of the food system: 
On-farm, postharvest, transport, storage and distribution, and processing and packaging.  
 

 
3 The analysis excludes 5500 data points from studies measuring food loss and wastage along the entire value chain and 9107 data 
figures from the African Post Harvest Losses Information System (APHLIS) database.  APHLIS followed a single loss observation 
system for different periods and crops across diverse regions. 
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Food Loss Index along the Supply Chain 

Source: The State of Food and Agriculture (2019), FAO 
 
Step 1. Losses of each commodity l ijt  
 
The loss percentages lijt by country (i) for a basket of commodities (j) and year (t) are the first 
variables to be obtained for the indicator. Losses can be measured directly through 
representative sample surveys along the supply chain or modelled through FAO's 
methodology. Loss percentages are the final output of the whole data collection effort and the 
central piece of the methodology. 
 
Step 2: Compile the Food Loss Percentage of a country (FLP) 
 
The Food Loss Percentage is the aggregation of the loss percentage of each commodity lijt 
weighted by the commodity's share of the total value of production and imports across all food 
commodities in the country. The FLP represents an estimate of the percentage of the value of 
food production and imports that we lost between harvest and the retail market. The final index 
came by multiplying the loss percentage of commodity' j' in country' i' in the period, 't' with its 
price and quantity, and the value, thus obtained, is divided by the total value of all the 
commodities in the basket.  
 
The Food Loss Percentage (FLP) for a country (i) in a year (t) is defined as follows: 

Where: 
lijt is the loss percentage (estimated or observed) 
i = country, j = commodity, t = year 
t0 is the base year (set as 2015 in the current study) 
qijt0 is the production plus imported quantities by country' i, commodity' j' in the base period 
pjt0 is the international dollar price by commodity' j for the base period 
 
The FLP is a relative measure of a country's food system efficiency that we can use for cross-
country comparisons. Further, it can be disaggregated into a loss percentage by commodity 
and food supply chain stage (where stage-level information exists).  
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Step 3: Compile the FLI as the ratio between two Food Loss Percentages 
 
The country-level indices (FLI) are equal to the ratio of the Food Loss Percentage in the current 
period and the FLP in the base period multiplied by 100: 

The FLI is expressed in a base of 100 and allows for analyzing the positive and negative trends 
in FLP compared to the base period of 2015 and for assessing countries' progress in reducing 
losses.  

 
ĦĦŸƖĬŔŰŊШƣŸШƣőĲШƚƣƨĬǃЯШƣőĲШĲƚƣŔůċƣĲĬШĲĦŸŰŸůŔĦШũŸƚƚШŊũŸĤċũũǃШтШŔŰШƣĲƖůƚШŸŉШůŸŰĲƣċƖǃШƻċũƨĲШŔŰШΞΜΝΣШ

тШŔƚШΝΟЮΥШƓĲƖĦĲŰƣШŸŉШŉŸŸĬШƓƖŸĬƨĦĲĬЮШ ƣШƣőĲШƖĲŊŔŸŰċũШũĲƻĲũЯШƣőĲШĲƚƣŔůċƣĲƚШŸŰШ[xÂШƚőŸƽĲĬШċШƻċƖŔċƣŔŸŰШ
ĤĲƣƽĲĲŰШΡтΣШƓĲƖĦĲŰƣШŔŰШ ƨƚƣƖċũŔċШċŰĬШ ĲƽШüĲċũċŰĬШċŰĬШΞΜтΞΝШƓĲƖĦĲŰƣШŔŰШ9ĲŰƣƖċũШċŰĬШÉŸƨƣőĲƖŰШ
ƚŔċЮШcŸƽĲƻĲƖЯШƖĲŊċƖĬŔŰŊШƣőĲШƓőǃƚŔĦċũШƕƨċŰƣŔƣǃЯШƣőĲШũŸƚƚШƓĲƖĦĲŰƣċŊĲШƚƣŸŸĬШċƣШċƖŸƨŰĬШΝΠШƓĲƖĦĲŰƣШŔŰШ

ΞΜΝΣЮ 
 
ÖƚŔŰŊШƣőĲШĦċũŸƖŔĲШĦŸŰƣĲŰƣШŸŉШĬŔƻĲƖƚĲШŉŸŸĬƚЯШũŸƚƚĲƚШŔŰШĦċũŸƖŔǯĦШƨŰŔƣƚШĲŰċĤũĲШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШ
ĲŰĲƖŊǃрĬĲŰƚĲШŉŸŸĬШŔƣĲůƚШы[ŔŊƨƖĲШΞЮΞьЮШÅĲƚƨũƣƚШŸĤƣċŔŰĲĬШŉŸƖШƣőŔƚШŔŰĬŔĦċƣŸƖШƚőŸƽĲĬШƣőċƣШũŸƚƚШ
ƓĲƖĦĲŰƣċŊĲƚШƽĲƖĲШőŔŊőĲƚƣШŉŸƖШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċШыċƖŸƨŰĬШΝΤШƓĲƖĦĲŰƣьЮШÉŸůĲШŸŉШƣőĲШĦƖƨĦŔċũШ
ĦŸůůŸĬŔƣŔĲƚШŔŰШƣőĲШĤċƚťĲƣШŸŉШƣőŔƚШƖĲŊŔŸŰШŔŰĦũƨĬĲШůċŔǍĲШċŰĬШƖŔĦĲЮШfŰШċĬĬŔƣŔŸŰЯШŸŔũрĤĲċƖŔŰŊШĦƖŸƓƚШ
ƚƨĦőШċƚШŊƖŸƨŰĬŰƨƣЯШƽőŔĦőШċƖĲШőŔŊőШŔŰШĦċũŸƖŔĲШĦŸŰƣĲŰƣЯШőċƻĲШŔŰĦƖĲċƚĲĬШũŸƚƚĲƚШŔŰШƣőĲШċƖĲċЮ 
 
fŰШƣĲƖůƚШŸŉШŉŸŸĬШŊƖŸƨƓƚЯШƖŸŸƣƚЯШƣƨĤĲƖƚЯШċŰĬШŸŔũрĤĲċƖŔŰŊШĦƖŸƓƚШƖĲƓŸƖƣĲĬШƣőĲШőŔŊőĲƚƣШũĲƻĲũШŸŉШũŸƚƚШ
ыċƖŸƨŰĬШΞΡШƓĲƖĦĲŰƣьШŸŉШƓƖŸĬƨĦƣŔŸŰЯШŉŸũũŸƽĲĬШĤǃШŉƖƨŔƣƚШċŰĬШƻĲŊĲƣċĤũĲƚШыċĤŸƨƣШΞΞШƓĲƖĦĲŰƣьШы[ŔŊƨƖĲШ
ΞЮΟьЮШ?ƨƖŔŰŊШƣőĲШƓŸƚƣőċƖƻĲƚƣШċŰĬШƚƣŸƖċŊĲШƚƣċŊĲƚЯШƣőĲШƓĲƖŔƚőċĤũĲШŰċƣƨƖĲШŸŉШƣƨĤĲƖШĦƖŸƓƚЯШĲƚƓĲĦŔċũũǃШ
ŔŰШůċŰǃШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚШƽŔƣőШƽċƖůШċŰĬШőƨůŔĬШĦũŔůċƣĲƚЯШőċƚШƖĲƚƨũƣĲĬШŔŰШƚŔŊŰŔǯĦċŰƣШũŸƚƚĲƚШ
ы[ §ЯШΞΜΝΦьЮ 
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[ŔŊƨƖĲШΞЮΞаШ[ŸŸĬШũŸƚƚШŔŰШĬŔǭĲƖĲŰƣШůĲƣƖŔĦƚ 

ÉŸƨƖĦĲжЮÑőĲЮÉƣċƣĲЮŸŉЮ[ŸŸĬЮċŰĬЮ ŊƖŔĦƨũƣƨƖĲЮёΥΣΤάђеЮ[ § 
 
ĦĦŸƖĬŔŰŊШƣŸШ[ §ШыΞΜΝΦьЯШƣőĲШŸƻĲƖċũũШũŸƚƚШŉƖŸůШĦĲƖĲċũƚШċŰĬШƓƨũƚĲƚШċĦĦŸƨŰƣĲĬШŉŸƖШċĤŸƨƣШΦШƓĲƖĦĲŰƣШ

ŸŉШƣőĲШƓƖŸĬƨĦƣŔŸŰШŔŰШΞΜΝΣЮШ[ŔŊƨƖĲШΞЮΟШƚőŸƽƚШƣőĲШũŸƚƚĲƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШŸŉШĦĲƖĲċũƚШċŰĬШ
ƓƨũƚĲƚЮШ§ŰрŉċƖůШũŸƚƚĲƚШŸŉШĦĲƖĲċũШŊƖċŔŰƚШċŰĬШƓƨũƚĲƚШċƖĲШƣőĲШőŔŊőĲƚƣШŔŰШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċШċŰĬШ
EċƚƣĲƖŰШċŰĬШÉŸƨƣőрĲċƚƣĲƖŰШ ƚŔċЮШ~ŸƚƣШŸŉШƣőĲƚĲШŸĤƚĲƖƻċƣŔŸŰƚШċƖĲШŉŸƖШůċŔǍĲШċŰĬШƖŔĦĲЯШċŰĬШŸŰрŉċƖůШ
ũŸƚƚĲƚШƖċŰŊĲШŉƖŸůШΜЮΝШƣŸШΝΥШƓĲƖĦĲŰƣЮШ~ĲċŰƽőŔũĲЯШůŸƖĲШƣőċŰШΦΜШƓĲƖĦĲŰƣШŸŉШŸĤƚĲƖƻċƣŔŸŰƚШŔŰШ9ĲŰƣƖċũШ
ċŰĬШÉŸƨƣőĲƖŰШ ƚŔċШċƖĲШŉƖŸůШfŰĬŔċШċŰĬШƖĲƓŸƖƣШũŸƚƚĲƚШŸŉШũĲƚƚШƣőċŰШΠШƓĲƖĦĲŰƣШŔŰШŸŰрŉċƖůШƓŸƚƣőċƖƻĲƚƣШ
ċĦƣŔƻŔƣŔĲƚЮШcŸƽĲƻĲƖЯШŔƣШŔƚШƣŸШŰŸƣĲШƣőċƣШċШƚŔŰŊũĲШƖĲƓŸƖƣШŸŉШ9fÂcEÑШőċƚШőŔŊőũŔŊőƣĲĬШůŸƚƣШŸŉШƣőĲШ
ŸĤƚĲƖƻċƣŔŸŰƚШŉŸƖШĦĲƖĲċũƚШċŰĬШƓƨũƚĲƚШĤċƚĲĬШŸŰШċШŰċƣŔŸŰƽŔĬĲШƚƨƖƻĲǃШĦŸŰĬƨĦƣĲĬШŔŰШΞΜΜΡтΞΜΜΤЮ 
 
xŸƚƚĲƚШċƖŔƚŔŰŊШŉƖŸůШƚƣŸƖċŊĲШċƖĲШƚŔŊŰŔǯĦċŰƣШŔŰШƣőĲШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċŰШƖĲŊŔŸŰрƖċŰŊŔŰŊЯШĤĲƣƽĲĲŰШΤШ
ƓĲƖĦĲŰƣШċŰĬШΞΞЮΡШƓĲƖĦĲŰƣЮШfŰШEċƚƣĲƖŰШċŰĬШÉŸƨƣőрĲċƚƣĲƖŰШ ƚŔċЯШũŸƚƚĲƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШƖċŰŊĲШŉƖŸůШ
ΜЮΟШƣŸШΝΡШƓĲƖĦĲŰƣЮШÑőĲШƖĲŊŔŸŰШĦŸůƓƖŔƚŔŰŊШ9ĲŰƣƖċũШċŰĬШÉŸƨƣőĲƖŰШ ƚŔċШƖĲƓŸƖƣĲĬШůŔŰŔůƨůШƚƣŸƖċŊĲШ
ũŸƚƚĲƚШŸŉШũĲƚƚШƣőċŰШΞШƓĲƖĦĲŰƣЮШ 
 
fŰШƣőĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШƚƣċŊĲЯШƣőĲШƖĲƻŔĲƽШŉŸƨŰĬШũĲƚƚШƣőċŰШΠШƓĲƖĦĲŰƣШũŸƚƚĲƚШŉŸƖШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċШ
ċŰĬШ9ĲŰƣƖċũШċŰĬШÉŸƨƣőĲƖŰШ ƚŔċЯШƽőŔũĲШŔŰШÉŸƨƣőрĲċƚƣĲƖŰШ ƚŔċЯШƣőĲШũŸƚƚĲƚШƖĲƓŸƖƣĲĬШƽĲƖĲШũĲƚƚШƣőċŰШ
ΝΡШƓĲƖĦĲŰƣЮШcŸƽĲƻĲƖЯШŔŉШƽĲШƚĲĲШƣőĲШƖĲũŔċĤŔũŔƣǃЯШƽĲШĦċŰŰŸƣШĲůƓőċƚŔƚĲШƣőĲƚĲШĲƚƣŔůċƣĲĬШǯŊƨƖĲƚШůƨĦőШ
ĬƨĲШƣŸШƣőĲШƚůċũũШŰƨůĤĲƖШŸŉШŸĤƚĲƖƻċƣŔŸŰƚШыΠΜШĬċƣċШƓŸŔŰƣƚьбШƣőĲƖĲŉŸƖĲЯШƣőĲǃШůċǃШŰŸƣШĤĲШƖĲũŔċĤũĲШ
ы[ §ЯШΞΜΝΦьЮШ 
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[ŔŊƨƖĲШΞЮΟаШFood loss by commodity groups (percent ) 

ÉŸƨƖĦĲжЮÑőĲЮÉƣċƣĲЮŸŉЮ[ŸŸĬЮċŰĬЮ ŊƖŔĦƨũƣƨƖĲЮёΥΣΤάђеЮ[ § 
 
ÑőĲШũŸƚƚĲƚШŉƖŸůШƓƖŸĦĲƚƚŔŰŊШċŰĬШƓċĦťċŊŔŰŊШĦĲƖĲċũƚШċŰĬШƓƨũƚĲƚШƖċŰŊĲШĤĲƣƽĲĲŰШΞЮΡШƓĲƖĦĲŰƣШċŰĬШΝΡШ
ƓĲƖĦĲŰƣШŔŰШEċƚƣĲƖŰШċŰĬШÉŸƨƣőрĲċƚƣĲƖŰШ ƚŔċЯШƽőŔũĲШƣőŔƚШŔƚШƨƓШƣŸШΞΜШƓĲƖĦĲŰƣШŔŰШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċЮШ
ìĲШőċƻĲШƚőŸƽŰШƣőĲƚĲШĲƚƣŔůċƣĲĬШǯŊƨƖĲƚШŸŉШŸĤƚĲƖƻċƣŔŸŰƚШƨŰĬĲƖƣċťĲŰШŉŸƖШĦĲƖĲċũƚШƣőċƣШőċƻĲШ
ƨŰĬĲƖŊŸŰĲШƚŔŊŰŔǯĦċŰƣШƓƖŸĦĲƚƚŔŰŊШċŰĬШċƖĲШƚƨƚĦĲƓƣŔĤũĲШƣŸШĦŸŰƚŔĬĲƖċĤũĲШũŸƚƚĲƚЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШ
ŔŰШ9ĲŰƣƖċũШċŰĬШÉŸƨƣőĲƖŰШ ƚŔċЯШƣőĲШũŸƚƚĲƚШċƖĲШŰĲŊũŔŊŔĤũĲЮШÑőĲƖĲШůċǃШĤĲШċШƚĲũĲĦƣŔŸŰШĤŔċƚШċƚШċШƣőŔƖĬШŸŉШ
ƣőĲШĦƖŸƓƚШŔŰĦũƨĬĲШƓƨũƚĲƚЯШůŸƚƣũǃШĦŸŰƚƨůĲĬШƽőŸũĲШŸƖШƚƓũŔƣШċŰĬШƨŰĬĲƖƽĲŰƣШůŔŰŔůċũШƓƖŸĦĲƚƚŔŰŊЮШfŰШ
9ĲŰƣƖċũШċŰĬШÉŸƨƣőĲƖŰШ ƚŔċЯШũŸƚƚĲƚШŔŰШƽőŸũĲƚċũĲШċŰĬШƖĲƣċŔũШċĦĦŸƨŰƣĲĬШŉŸƖШũĲƚƚШƣőċŰШΞШƓĲƖĦĲŰƣЯШƽőŔũĲШ
ŔŰШEċƚƣĲƖŰШċŰĬШÉŸƨƣőрĲċƚƣĲƖŰШ ƚŔċЯШŔƣШƽċƚШĤĲƣƽĲĲŰШΝШƣŸШΠЮΡШƓĲƖĦĲŰƣЮШcŸƽĲƻĲƖЯШƽĲШůƨƚƣШŔŰƣĲƖƓƖĲƣШ
ƣőĲƚĲШƖĲƚƨũƣƚШĦċƨƣŔŸƨƚũǃЯШůċŔŰũǃШĬƨĲШƣŸШƣőĲШũŸƽШŰƨůĤĲƖШŸŉШŸĤƚĲƖƻċƣŔŸŰƚШŉŸƖШũŸƚƚШĲƚƣŔůċƣŔŸŰЮШ 

 
[ŔŊƨƖĲШΞЮΠаШÅċŰŊĲШŸŉШƖĲƓŸƖƣĲĬШũŸƚƚШŸŉШĦĲƖĲċũƚШċŰĬШƓƨũƚĲƚШĤǃШƚƨƓƓũǃШĦőċŔŰШƚƣċŊĲШыΞΜΜΜрΝΤь 

ÉŸƨƖĦĲжЮÑőĲЮÉƣċƣĲЮŸŉЮ[ŸŸĬЮċŰĬЮ ŊƖŔĦƨũƣƨƖĲЮёΥΣΤάђеЮ[ § 
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ΞЮΟЮΞ f9 Åр9fÂcEÑШ ыfŰĬŔċŰШ 9ŸƨŰĦŔũШ ŸŉШ ŊƖŔĦƨũƣƨƖċũШ ÅĲƚĲċƖĦőрШ9ĲŰƣƖċũШ fŰƚƣŔƣƨƣĲШ ŸŉШ
ÂŸƚƣőċƖƻĲƚƣШEŰŊŔŰĲĲƖŔŰŊШċŰĬШÑĲĦőŰŸũŸŊǃьШ 

 
9fÂcEÑШőċƚШĬŸŰĲШƣƽŸШƓċŰрfŰĬŔċШƚƣƨĬŔĲƚШ ċŰĬċШĲƣШċũЮШыΞΜΝΞьШċŰĬШsőċШĲƣШċũЮШыΞΜΝΡьШƣŸШůĲċƚƨƖĲШƣőĲШ
őċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШċŊƖŔĦƨũƣƨƖĲШċŰĬШċũũŔĲĬШĦƖŸƓƚШċŰĬШĦŸůůŸĬŔƣŔĲƚЮШ7ŸƣőШƚƣƨĬŔĲƚШƨƚĲШ
ƣőĲШůŔĦƖŸШċƓƓƖŸċĦőШыŉċƖůĲƖƚѣШĬĲĦũċƖċƣŔŸŰШċŰĬШĬŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣƚьШƣŸШĲƚƣŔůċƣĲШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШ
ŉŸŸĬШũŸƚƚШċĦƖŸƚƚШfŰĬŔċѣƚШċŊƖŔШċŰĬШċũũŔĲĬШĦƖŸƓƚоĦŸůůŸĬŔƣŔĲƚѣШƚƨƓƓũǃШĦőċŔŰƚЮШÖƚŔŰŊШƣőĲШċƓƓƖŸċĦőЯШ
ƣőĲǃШċƚƚĲƚƚĲĬШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƣőĲШƖċŰŊĲШŸŉШΠЮΣΡрΦЮΦΣШƓĲƖĦĲŰƣШŸŉШƣőĲШƚĲũĲĦƣĲĬШŉŸŸĬШ
ŊƖċŔŰƚШċŰĬШŸŔũƚĲĲĬƚШыÂċĬĬǃЯШìőĲċƣЯШ~ċŔǍĲЯШÉŸǃċĤĲċŰьШƓƖŸĬƨĦĲĬШŔŰШfŰĬŔċШыÑċĤũĲШΞЮΝьЮШcŸƽĲƻĲƖЯШ
ĲũĲůĲŰƣƚШƚƨĦőШċƚШƣőĲШĲǂƣĲŰƣШŸŉШĬċůċŊĲШċŰĬШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШƽĲƖĲШċƚƚĲƚƚĲĬШŔŰШƣőĲШũċĤŸƖċƣŸƖǃШ
ĤƨƣШŰŸƣШċƓƓƖŸƓƖŔċƣĲũǃШċŰċũǃǍĲĬШƣŸШŔŰŉĲƖШƖĲƚƨũƣƚЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲŔƖШƚƣƨĬŔĲƚШőċƻĲШŰŸƣШĦŸƻĲƖĲĬШƣőĲШ
ċƚƓĲĦƣƚШŸŉШƕƨċũŔƣċƣŔƻĲШũŸƚƚШůĲċƚƨƖĲůĲŰƣШċŰĬШƣőĲШŔůƓċĦƣШŸŉШŉŸŸĬШũŸƚƚШŸŰШƣőĲШĲŰƻŔƖŸŰůĲŰƣЮ 
 
ÑőĲƚĲШƚƣƨĬŔĲƚШőċƻĲШƨƚĲĬШċШůƨũƣŔƚƣċŊĲШƚƣƖċƣŔǯĲĬШƖċŰĬŸůШƚċůƓũŔŰŊШůĲƣőŸĬШƽŔƣőШċŊƖŸрĦũŔůċƣŔĦШ
ǍŸŰĲƚШċƚШƣőĲШƓƖŔůċƖǃШƚƣƖċƣċШŉŸũũŸƽĲĬШĤǃШĬŔƚƣƖŔĦƣƚЯШĤũŸĦťƚЯШƻŔũũċŊĲƚЯШċŰĬШŉċƖůĲƖƚШċƚШƣőĲШĦŸŰƚĲƕƨĲŰƣШ
ŉŸƨƖШƚƣċŊĲƚЯШŔŰШƣőĲШƚċůĲШŸƖĬĲƖЮШ[ŔƖƚƣЯШƣőĲǃШƖċŰĬŸůũǃШƚĲũĲĦƣĲĬШƣőĲШƚċůƓũĲƚШŉŸƖШƣőĲŔƖШƚƣƨĬŔĲƚШŉƖŸůШ
ĦŸůƓũĲƣĲũǃШĲŰƨůĲƖċƣĲĬШĬċƣċШŸŉШőŸƨƚĲőŸũĬƚШċŰĬШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚЮШÑőĲŰЯШƣőĲШƚƣƨĬǃШ
ƚĲƓċƖċƣĲũǃШĲƚƣŔůċƣĲĬШƣőĲШŸƻĲƖċũũШũŸƚƚĲƚШŉŸƖШ§ĤƚĲƖƻċƣŔŸŰШċŰĬШŔŰƕƨŔƖǃШĤǃШĲǂƣƖċƓŸũċƣŔŰŊШƣőĲШƻŔũũċŊĲр
ũĲƻĲũШƖĲƚƨũƣƚШƣŸШĤũŸĦťШċŰĬШƣőĲŰШƣŸШċШĬŔƚƣƖŔĦƣШũĲƻĲũШċŰĬШƓŸŸũŔŰŊШƣőĲůШƣŸŊĲƣőĲƖШƨƚŔŰŊШċШƽĲŔŊőƣĲĬШ
ĲƚƣŔůċƣŸƖЮ 
 
f9 Åр9fÂcEÑШƓƨĤũŔƚőĲĬШƣƽŸШĦŸůƓƖĲőĲŰƚŔƻĲШƓċŰрfŰĬŔċШƚƣƨĬŔĲƚШƣŸШĲƚƣŔůċƣĲШƣőĲШőċƖƻĲƚƣШċŰĬШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШΞΜΝΞШċŰĬШΞΜΝΡЯШĦŸƻĲƖŔŰŊШΠΣШĦƖŸƓƚоĦŸůůŸĬŔƣŔĲƚШŔŰШΝΠШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚШ
ŔŰШƣőĲШĦŸƨŰƣƖǃЮШsőċШĲƣШċũЮШыΞΜΝΡьШƨƚĲĬШċШƚƣƖċƣŔǯĲĬШůƨũƣŔƚƣċŊĲШƖċŰĬŸůШƚċůƓũŔŰŊЯШƽőĲƖĲШĬŔƚƣƖŔĦƣƚЯШ
ĤũŸĦťƚЯШƻŔũũċŊĲƚЯШċŰĬШŉċƖůĲƖƚШċƚШǯƖƚƣЯШƚĲĦŸŰĬЯШƣőŔƖĬЯШċŰĬШŉŸƨƖƣőШƚƣċŊĲШƨŰŔƣƚШŔŰШĲċĦőШƚƣƖċƣƨůЮШÑőĲǃШ
ĦŸũũĲĦƣĲĬШĬċƣċШƣőƖŸƨŊőШĲŰƕƨŔƖǃШċƚШƽĲũũШċƚШċĦƣƨċũШŸĤƚĲƖƻċƣŔŸŰƚЮШÑőĲǃШŉŸƨŰĬШƣőċƣШƓċĬĬǃѣƚШƣŸƣċũШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŔƚШċƖŸƨŰĬШΡЮΡΟШƓĲƖĦĲŰƣШŰċƣŔŸŰċũũǃЮШ ƣШƣőĲШƖĲŊŔŸŰċũШũĲƻĲũЯШũŸƚƚĲƚШƻċƖŔĲĬШŉƖŸůШΤЮΞΣШ
ƓĲƖĦĲŰƣШŔŰШƣőĲШũŸƽĲƖШ]ċŰŊĲƣŔĦШƓũċŔŰШƖĲŊŔŸŰШыìĲƚƣШ7ĲŰŊċũьШƣŸШΟЮΝΝШƓĲƖĦĲŰƣШŔŰШÂƨŰŢċĤШċŰĬШcċƖǃċŰċЮШ
xŸƚƚĲƚШċƣШƣőĲШŉċƖůĲƖƚѣШũĲƻĲũШċĦĦŸƨŰƣĲĬШŉŸƖШůŸƖĲШƣőċŰШΤΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШ
ŔŰШƓċĬĬǃЮ 
 

Table 2.1:  Commodity -wise percent  loss in different stages of the value chain  
9ŸůůŸĬŔƣǃ §ŰрŉċƖůШ

ƓŸƚƣőċƖƻĲƚƣй 
ÂċĦťċŊŔŰŊ ÑƖċŰƚƓŸƖƣ ÉƣŸƖċŊĲм ũũр

fŰĬŔċШ
ũĲƻĲũШ
ũŸƚƚ 

ÉőċƖĲШ ŸŉШ
ŉċƖůрũĲƻĲũШ
ũŸƚƚШ ƣŸШ
ŸƻĲƖċũũШũŸƚƚ 

ÂċĬĬǃ ΠЮΠΦ ΜЮΜΥ ΜЮΜΦ ΜЮΥΡ ΡЮΡΝ ΥΝЮΡ 
ìőĲċƣ ΟЮΥΦ ΜЮΝ ΜЮΜΥ ΜЮΥΡ ΠЮΦΞ ΤΦЮΝ 
~ċŔǍĲ ΟЮΣΞ ΜЮΝΣ ΜЮΝΟ ΜЮΤΡ ΠЮΣΣ ΤΤЮΤ 
ÉŸǃĤĲċŰ ΥЮΣΣ ΜЮΝΣ ΜЮΝΠ Ν ΦЮΦΣ ΥΣЮΦ 
пcċƖƻĲƚƣŔŰŊеЮĦŸũũĲĦƣŔŸŰеЮƣőƖĲƚőŔŰŊеЮƽŔŰŰŸƽŔŰŊеЮĬƖǃŔŰŊ 
т ƣЮċũũЮĦőċŰŰĲũƚцЮŉċƖůеЮŊŸĬŸƽŰƚеЮƽőŸũĲƚċũĲƖеЮƖĲƣċŔũĲƖеЮƓƖŸĦĲƚƚŔŰŊЮƨŰŔƣ 
ÉŸƨƖĦĲжЮ9fÂcEÑЮёΥΣΤΨђ 
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xŸƚƚĲƚШŉŸƖШƽőĲċƣШƽĲƖĲШĲƚƣŔůċƣĲĬШċƣШΠЮΦΞШƓĲƖĦĲŰƣШċƣШƣőĲШŰċƣŔŸŰċũШũĲƻĲũЯШƓƖĲĬŸůŔŰċŰƣũǃШĬƨƖŔŰŊШ
őċƖƻĲƚƣŔŰŊШċŰĬШƣőƖĲƚőŔŰŊЮШ ƣШƣőĲШƖĲŊŔŸŰċũШũĲƻĲũЯШũŸƚƚĲƚШƖċŰŊĲĬШŉƖŸůШΤЮΜΠШƓĲƖĦĲŰƣШŔŰШ]ƨŢċƖċƣШƣŸШΟЮΟΣШ
ƓĲƖĦĲŰƣШŔŰШƣőĲШƽĲƚƣĲƖŰШƓũċƣĲċƨШċŰĬШőŔũũƚШƖĲŊŔŸŰШы~ċĬőǃċШÂƖċĬĲƚőШċŰĬШ~ċőċƖċƚőƣƖċьЮШfŰШƣőĲШĦċƚĲШ
ŸŉШůċŔǍĲЯШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШƚƣŸŸĬШċƣШΠЮΣΡШƓĲƖĦĲŰƣШċƣШƣőĲШŰċƣŔŸŰċũШũĲƻĲũЮШÑőĲШőŔŊőĲƚƣШũŸƚƚЯШΣЮΥΦШ
ƓĲƖĦĲŰƣЯШƽċƚШŸĤƚĲƖƻĲĬШŔŰШƣőĲШĦĲŰƣƖċũШƓũċƣĲċƨƚШċŰĬШőŔũũƚШƖĲŊŔŸŰШыÅċŢċƚƣőċŰьЮШfŰШĦŸŰƣƖċƚƣЯШƣőĲШƚƣƨĬǃШ
ŉŸƨŰĬШċШůŔŰŔůƨůШũŸƚƚШŸŉШΞШƓĲƖĦĲŰƣШŔŰШƣőĲШĲċƚƣĲƖŰШƓũċƣĲċƨШċŰĬШőŔũũƚШƖĲŊŔŸŰШы~ċĬőǃċШÂƖċĬĲƚőьЮШ
9ŸċƖƚĲШĦĲƖĲċũШĦƖŸƓƚШƚƨĦőШċƚШĤċŢƖċШċŰĬШƚŸƖŊőƨůШƖĲƓŸƖƣĲĬШũŸƚƚĲƚШŸŉШΡЮΞΟШƓĲƖĦĲŰƣШċŰĬШΡЮΦΦШƓĲƖĦĲŰƣЯШ
ƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШƚƣƨĬǃШőċƚШċũƚŸШĲƚƣŔůċƣĲĬШƣőĲШůŸŰĲƣċƖǃШũŸƚƚШŸŉШÅƚЮШΦΞЮΣΡΝШĦƖŸƖĲƚШƖĲƚƨũƣŔŰŊШŉƖŸůШ
őċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƣőĲШΠΣШċŊƖŔрċũũŔĲĬШĦƖŸƓƚШċŰĬШĦŸůůŸĬŔƣŔĲƚЮ 
 
ΞЮΟЮΟ   79§ ÉШы  7 Å?Ш9ŸŰƚƨũƣċŰĦǃШÉĲƖƻŔĦĲƚьШÉƣƨĬǃШƣŸШ?ĲƣĲƖůŔŰĲШÂŸƚƣрőċƖƻĲƚƣШ

ũŸƚƚĲƚШŔŰШfŰĬŔċШΞΜΞΞ 
 
7ƨŔũĬŔŰŊШŸŰШƣőĲШƓƖĲƻŔŸƨƚШƣƽŸШf9 Åр9fÂcEÑШƚƣƨĬǃЯШ  79§ ÉШыΞΜΞΞьШŔƚШƣőĲШƣőŔƖĬШċŰĬШƣőĲШũċƣĲƚƣШ
ũċƖŊĲрƚĦċũĲШƚƨƖƻĲǃШƨŰĬĲƖШ~ŔŰŔƚƣƖǃШŸŉШ[ŸŸĬШÂƖŸĦĲƚƚŔŰŊШfŰĬƨƚƣƖŔĲƚШы~Ÿ[ÂfьЯШ]§fШŸŰШƓċŰШfŰĬŔċШƚƣƨĬǃШ
ŸŉШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШÑőĲШƚƣƨĬǃШĲŰĦŸůƓċƚƚĲƚШΡΠШĦƖŸƓƚоĦŸůůŸĬŔƣŔĲƚШċĦƖŸƚƚШΞΜΞШĬŔƚƣƖŔĦƣƚШ
ƚĲũĲĦƣĲĬШŉƖŸůШċũũШΝΡШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚШŸŉШfŰĬŔċШĤǃШƚƣƖċƣŔǯĲĬШůƨũƣŔƚƣċŊĲШƖċŰĬŸůШƚċůƓũŔŰŊШ
ůĲƣőŸĬЮШÑőĲШƓƨƖƓŸƚĲШŸŉШƣőĲШƖĲƓŸƖƣШŔƚШƣŸШĬĲƻĲũŸƓШċШĦŸůƓƖĲőĲŰƚŔƻĲШŰċƣŔŸŰċũШƓŸũŔĦǃШŉƖċůĲƽŸƖťШƣŸШ
ƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШċŊƖŔĦƨũƣƨƖĲШċŰĬШċũũŔĲĬШƚĲĦƣŸƖƚЮШШ~ċŢŸƖШƓƖŸĬƨĦŔŰŊШĬŔƚƣƖŔĦƣƚШŸŉШƣőĲШ
ƚĲũĲĦƣĲĬШΡΠШĦƖŸƓƚШċƖĲШĦŸƻĲƖĲĬШŔŰШƣőĲШƚƨƖƻĲǃЯШĦŸŰĬƨĦƣĲĬШċĦƖŸƚƚШƚƨƓƓũǃШĦőċŔŰШŸŉШƣőĲШĦŸůůŸĬŔƣŔĲƚШ
ĤǃШĤŸƣőШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬЮШ ƣШŉċƖůĲƖШũĲƻĲũЯШƣőĲШƚċůƓũĲШƚŔǍĲШĦŸůƓƖŔƚĲƚШΣΟΜΤΞЯШŔŰШ
ċĬĬŔƣŔŸŰШƣŸШƣőċƣЯШċƣШůċƖťĲƣШũĲƻĲũШƣőĲƖĲШċƖĲШΝΝΤΟШƽőŸũĲƚċũĲƖƚЯШΝΝΦΦШƖĲƣċŔũĲƖƚЯШΝΞΞΡШƣƖċŰƚƓŸƖƣĲƖƚЯШ
ΥΤΤШƚƣŸƖċŊĲШƨŰŔƣƚЯШċŰĬШΦΜΤШƓƖŸĦĲƚƚŔŰŊШƨŰŔƣƚЮ 
 
ÑőĲШƖĲƚĲċƖĦőШǯŰĬŔŰŊШŸŉШƣőĲШƚƣƨĬǃШŔŰĬŔĦċƣĲƚШƣőċƣШƣőĲШƣŸƣċũШƕƨċŰƣŔƣǃШŸŉШĦĲƖĲċũШũŸƚƚШŔŰШƣőĲШĦŸƨŰƣƖǃШŔƚШ
ĲƚƣŔůċƣĲĬШƣŸШĤĲШΝΞЮΠΦШ~~ÑШƽŔƣőШċŰШĲĦŸŰŸůŔĦШƻċũƨĲШŸŉШΞΣЯΜΜΜЮΤΦШĦƖŸƖĲƚЮШÑőĲШƚőċƖĲШŸŉШĦĲƖĲċũШũŸƚƚШ
ĦŸůƓƖŔƚĲƚШΝΤЮΜΞШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШċŊƖŔĦƨũƣƨƖĲШċŰĬШċũũŔĲĬШũŸƚƚЯШŉŸũũŸƽĲĬШĤǃШĦŸŰƣƖŔĤƨƣŔŸŰШŸŉШŉƖƨŔƣƚШċƣШ
ΝΦЮΟΠШ ƓĲƖĦĲŰƣШ ċŰĬШ ƻĲŊĲƣċĤũĲƚШ ċƣШ ΝΤЮΦΤШ ƓĲƖĦĲŰƣЮШ fŰШ ƣĲƖůƚШ ŸŉШ ŔŰĬŔƻŔĬƨċũШ ĦŸůůŸĬŔƣŔĲƚЯШ ƣőĲШ
ċƚƚĲƚƚůĲŰƣШƖĲƻĲċũƚШƣőċƣШŊƨċƻċШŉċĦĲƚШƣőĲШőŔŊőĲƚƣШũŸƚƚШċƣШΝΡЮΜΡШƓĲƖĦĲŰƣШŉŸũũŸƽĲĬШĤǃШƣŸůċƣŸШċƣШ
ΝΝЮΣΝШƓĲƖĦĲŰƣЯШċŰĬШċƓƓũĲШċƣШΦЮΡΝШƓĲƖĦĲŰƣЮ 
 
EƚƣŔůċƣĲƚШŸŉШf9 Åр9fÂcEÑШƖĲƓŸƖƣƚШыΞΜΝΞЯΞΜΝΡьШċŰĬШ  79§ ÉШыΞΜΞΞьШċƖĲШƚƨůůċƖŔǍĲĬШőĲƖĲШŉŸƖШ
ĦŸůƓċƖċƣŔƻĲШƚƣƨĬǃШы[ŔŊƨƖĲШΞЮΡьЮШEǂċůŔŰŔŰŊШĦĲƖĲċũШĦƖŸƓƚЯШċШŰŸƣĲƽŸƖƣőǃШĬĲĦũŔŰĲШŔŰШƓŸƚƣрőċƖƻĲƚƣШ
ũŸƚƚĲƚШŔƚШĲƻŔĬĲŰƣШŉŸƖШƓċĬĬǃЯШƽőĲċƣЯШċŰĬШůċŔǍĲЮШ ƣШŰċƣŔŸŰċũШũĲƻĲũШƣőĲШŸƻĲƖċũũШũŸƚƚШƖċƣĲШĬĲĦƖĲċƚĲĬШ
ŉƖŸůШΡЮΡΟШƓĲƖĦĲŰƣШƣŸШΠЮΤΤШƓĲƖĦĲŰƣЮШcŸƽĲƻĲƖЯШƓċĬĬǃШĲǂƓĲƖŔĲŰĦĲƚШċШƚŔŊŰŔǯĦċŰƣШƓƖŸƓŸƖƣŔŸŰШŸŉШũŸƚƚЯШ
ċƓƓƖŸǂŔůċƣĲũǃШΥΤЮΞШƓĲƖĦĲŰƣШċƣШƣőĲШŉċƖůШũĲƻĲũЯШŸŉШƽőŔĦőШőċƖƻĲƚƣŔŰŊЯШĦŸũũĲĦƣŔŸŰЯШċŰĬШƣőƖĲƚőŔŰŊШ
ĦŸŰƣƖŔĤƨƣĲШƣŸШΣΤШƓĲƖĦĲŰƣЮШÉŔůŔũċƖũǃЯШƽőĲċƣШƚőŸƽƚШċШĬĲĦũŔŰĲШŉƖŸůШΠЮΦΟШƓĲƖĦĲŰƣШƣŸШΠЮΝΤШƓĲƖĦĲŰƣШŔŰШ
ƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЯШƽŔƣőШΥΣШƓĲƖĦĲŰƣШŸĦĦƨƖƖŔŰŊШċƣШƣőĲШŉċƖůШũĲƻĲũЮШ~ċŔǍĲЯШŔŰШƓċƖƣŔĦƨũċƖЯШƚőŸƽƚШċШ
ĬŔƚƣŔŰĦƣШƖĲĬƨĦƣŔŸŰШŔŰШũŸƚƚЯШƓũƨůůĲƣŔŰŊШŉƖŸůШΠЮΣΡШƓĲƖĦĲŰƣШƣŸШΟЮΥΦШƓĲƖĦĲŰƣЮШ[ŸƖШůċŔǍĲЯШƣőƖĲƚőŔŰŊШ
ũŸƚƚШŔƚШċШƚŔŊŰŔǯĦċŰƣШĦŸŰƣƖŔĤƨƣŸƖШĦŸŰƚƣŔƣƨƣŔŰŊШċƖŸƨŰĬШΠΜШƓĲƖĦĲŰƣШŸŉШŉċƖůрũĲƻĲũШũŸƚƚĲƚЮ 
 
ĦƖŸƚƚШċũũШƣőĲШŸŔũƚĲĲĬШĦƖŸƓƚЯШũŸƚƚĲƚШĬĲĦũŔŰĲĬШĤĲƣƽĲĲŰШΞΜΝΡШċŰĬШΞΜΞΞЯШċŰĬШƣőĲШĬƖŸƓШŔƚШƣőĲШőŔŊőĲƚƣШ

ŉŸƖШƚŸǃĤĲċŰШĦƖŸƓƚЯШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШƖĲĬƨĦĲĬШŉƖŸůШΦЮΦΣШƓĲƖĦĲŰƣШƣŸШΤЮΡΝШƓĲƖĦĲŰƣЮШcŸƽĲƻĲƖЯШ
ƚŸǃĤĲċŰШĦƖŸƓШŉċĦĲƚШƣőĲШőŔŊőĲƚƣШũŸƚƚШċůŸŰŊШƣőĲШŸŔũƚĲĲĬШĦƖŸƓƚШċŰĬШΥΤЮΣШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШũŸƚƚШ
őċƓƓĲŰШċƣШŉċƖůШũĲƻĲũШŸƓĲƖċƣŔŸŰƚЮШÑőĲШőċƖƻĲƚƣŔŰŊШũŸƚƚШŉŸƖШƚŸǃĤĲċŰШŔƚШƻĲƖǃШőŔŊőШċƣШΞЮΣΥШƓĲƖĦĲŰƣШċŰĬШ
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ƣőĲШ ŉċĦƣŸƖƚШ ŸŉШ őċƖƻĲƚƣШ ċŰĬШ ƓŸƚƣрőċƖƻĲƚƣШ ũŸƚƚĲƚШ ŸŉШ ƚŸǃĤĲċŰШ ċƣШ ŉċƖůрũĲƻĲũШ ŔƚШ ĬŔƚĦƨƚƚĲĬШ ŔŰШ
ƚƨĤƚĲƕƨĲŰƣШċŰċũǃƣŔĦċũШĦőċƓƣĲƖƚШŔŰШŸƨƖШƚƣƨĬǃЮШÑőĲШ  79§ ÉШыΞΜΞΞьШƖĲƓŸƖƣШőŔŊőũŔŊőƣĲĬШƣőĲШŰĲĲĬШŸŉШ
ŔůƓƖŸƻŔŰŊШƣĲĦőŰŸũŸŊǃШċŰĬШƚƣƖċƣĲŊŔĦШŔŰƣĲƖƻĲŰƣŔŸŰƚШƣŸШƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƣőĲШĦŸƨŰƣƖǃЮ 
 
[ŔŊƨƖĲШΞЮΡаШcċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċĦƖŸƚƚШůċŢŸƖШƚƣƨĬŔĲƚШċƣШċũũШfŰĬŔċШũĲƻĲũШΞΜΝΞрΞΞ 

ÉŸƨƖĦĲжЮf9 Åц9fÂcEÑеЮ  79§ É 
 
ΞЮΟЮΠ ÑőĲШ ŉƖŔĦċŰШÂŸƚƣőċƖƻĲƚƣШxŸƚƚШfŰŉŸƖůċƣŔŸŰШÉǃƚƣĲůШы ÂcxfÉь 
 
ÂcxfÉШĲƚƣŔůċƣŔŸŰШůĲƣőŸĬŸũŸŊǃШĦŸůĤŔŰĲƚШƚĲĦŸŰĬċƖǃШĬċƣċШŊĲŰĲƖċƣĲĬШƣőƖŸƨŊőШŔƣƚШĲǂƣĲŰƚŔƻĲШ

ŰĲƣƽŸƖťШŸŉШĲǂƓĲƖƣƚШƽŔƣőШůŸĬĲũũŔŰŊШƣŸШŊĲŰĲƖċƣĲШŉŸŸĬШũŸƚƚШĲƚƣŔůċƣŔŸŰШŔŰШƣőĲŔƖШƖĲŊŔŸŰЮШcŸĬŊĲƚШĲƣШċũЮШ
ыΞΜΝΠьШƓƖĲƚĲŰƣШƣőĲШŉƖċůĲƽŸƖťШŸŉШ ÂcxfÉѣШŉŸŸĬШũŸƚƚШċƚƚĲƚƚůĲŰƣШċŰĬШċŰШŔŰƚŔŊőƣШŔŰƣŸШƣőĲШĦċƨƚĲƚШċŰĬШ
ůĲƣőŸĬƚШƣŸШċƚƚĲƚƚШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШŉŸŸĬШũŸƚƚĲƚШŉŸƖШůċŢŸƖШĦĲƖĲċũШŊƖċŔŰƚШŊƖŸƽŰШŔŰШ
ÉƨĤрÉċőċƖċŰШ ŉƖŔĦċЮШÑőĲǃШƨƚĲШƚĲĦŸŰĬċƖǃШĬċƣċШƣŸШĲƚƣŔůċƣĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШċƣШĲċĦőШĦƖŸƓрƚƓĲĦŔǯĦШ
ƚƨƓƓũǃШĦőċŔŰШŰŸĬĲЮШÖƚŔŰŊШƣőĲШůŔĦƖŸШċƓƓƖŸċĦőШŸŉШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШĲƚƣŔůċƣŔŸŰЯШ ÂcxfÉШŉŸƨŰĬШ
ĤĲƣƽĲĲŰШΝΠЮΟШċŰĬШΝΡЮΥШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШŊƖċŔŰШũŸƚƚШŉƖŸůШƣőĲШƓƖŸĬƨĦƣŔŸŰШċŰĬШƓŸƚƣрƓƖŸĬƨĦƣŔŸŰШŸŉШ
ĦĲƖĲċũƚШŔŰШƣőĲŔƖШƖĲŊŔŸŰЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲǃШƨƚĲĬШƻŔƚƨċũШƚĦċũĲШċŰĬШƚċůƓũŔŰŊШƚƣƖċƣĲŊŔĲƚШŉŸƖШċƚƚĲƚƚŔŰŊШ
ĬċůċŊĲШċƣШƣőĲШĬŔǭĲƖĲŰƣШƓŸƚƣőċƖƻĲƚƣШƚƣċŊĲƚЮ4 
 
ΞЮΟЮΡ ÑőĲШfŰƣĲƖŰċƣŔŸŰċũШ[ŸŸĬШÂŸũŔĦǃШÅĲƚĲċƖĦőШfŰƚƣŔƣƨƣĲШыf[ÂÅfь 
 
f[ÂÅfШƓƖŸƓŸƚĲƚШċШůĲƣőŸĬŸũŸŊǃШĤĲƚƣШǯƣШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚќШũŸƚƚШĲƚƣŔůċƣŔŸŰЮШÑőĲǃШőċƻĲШƨƚĲĬШċШ
ůŔĦƖŸШċƓƓƖŸċĦőШƣŸШĲƚƣŔůċƣĲШũŸƚƚĲƚШċƣШĬŔǭĲƖĲŰƣШƻċũƨĲШĦőċŔŰШƚƣċŊĲƚЯШŔƖƖĲƚƓĲĦƣŔƻĲШŸŉШĦƖŸƓƚШċŰĬШ
ƖĲŊŔŸŰƚЮШÑőĲШůĲƣőŸĬŸũŸŊǃШĦċƓƣƨƖĲƚШĤŸƣőШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШċŰĬШĬŔƚĦƖĲƣŔŸŰċƖǃШ
ũŸƚƚĲƚШċůŸŰŊШƣőĲШƓƖŸĦĲƚƚŔŰŊЯШĲǂƣĲŰƚŔƻĲШĬŔƚƣƖŔĤƨƣŔŸŰЯШċŰĬШƖĲƣċŔũШƚĲĦƣŸƖƚЮШ7ĲƚŔĬĲƚШƣőĲШƣƖċĬŔƣŔŸŰċũШ
ƚĲũŉрƖĲƓŸƖƣĲĬШůĲƣőŸĬЯШ?ĲũŊċĬŸШĲƣШċũЮШыΞΜΝΤьШĬĲƻĲũŸƓĲĬШċŰĬШƣĲƚƣĲĬШƣőƖĲĲШ9ЯШÂЯШċŰĬШ ШůĲƣőŸĬƚЯШŔЮĲЮЯШ

 
4 Developing visual scale involves collecting the grains with varying degrees of damage and segregating them into different categories 
as per the extent of damage (undamaged, infested, or damaged), usually depending on the end-use such as formal market, informal 
market, household consumption or livestock feed, after deliberations with market stakeholders like traders. The damaged grain could 
be broken, pest/ rodent/ insect eaten, discoloured, or attacked by mould, determining the acceptability in a particular market. 
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ĦċƣĲŊŸƖǃЯШƓƖŔĦĲЯШċŰĬШċƣƣƖŔĤƨƣĲЯШƖĲƚƓĲĦƣŔƻĲũǃЯШŉŸƖШċƚƚĲƚƚŔŰŊШŉŸŸĬШũŸƚƚĲƚШŔŰШŉŸƨƖШĦƖŸƓƚШŔŰШǯƻĲШ ŉƖŔĦċŰШ
ċŰĬШ ůĲƖŔĦċŰШĦŸƨŰƣƖŔĲƚЮШ 
 
ÑőĲШċŰċũǃƚŔƚШĬŸŰĲШĤǃШf[ÂÅfЯШΞΜΝΤШŔƚШũŔůŔƣĲĬШƣŸШũŸƚƚĲƚШĤĲƣƽĲĲŰШƣőĲШőċƖƻĲƚƣŔŰŊоƓƖŸĬƨĦƣŔŸŰШċŰĬШ
ƓƖŔůċƖǃШ ƓƖŸĦĲƚƚŔŰŊШ ŸƖШ ƓƖŸĦĲƚƚŔŰŊШ ƚƣċŊĲƚбШ ĲƻŔĬĲŰĦĲШ ƚőŸƽƚШ ƽőĲƖĲШ ŔŰĲǭŔĦŔĲŰĦŔĲƚШ ċƖĲШ ůŸƚƣШ
ƚŔŊŰŔǯĦċŰƣШŔŰШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚЮШ[ƨƖƣőĲƖůŸƖĲЯШƽőŔũĲШċũũШƣőĲШƚĲŊůĲŰƣƚШŸŉШƣőĲШƻċũƨĲШĦőċŔŰШрШƣőĲШ
ƓƖŸĬƨĦĲƖЯШŔŰƣĲƖůĲĬŔċƖŔĲƚЯШċŰĬШƓƖŸĦĲƚƚŸƖШтШċƖĲШċŰċũǃǍĲĬШŉŸƖШƓŸƣċƣŸЯШůċŔǍĲШċŰĬШĤĲċŰƚЯШƣőĲШƚƣƨĬǃШ
ĦŸŰƚŔĬĲƖĲĬШŸŰũǃШƣőĲШƓƖŸĬƨĦĲƖШƚĲŊůĲŰƣШŸŉШƣőĲШƣĲǭШƻċũƨĲШĦőċŔŰЮШÑőĲШƚƣƨĬǃШŔƚШƣőĲШƚĲĦŸŰĬШŔŰШũŔŰĲШƽŔƣőШ
cŸĬŊĲƚШĲƣШċũЮЯШыΞΜΝΠьШƣŸШĲƻċũƨċƣĲШĦĲƖĲċũƚѣШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШċŰĬШƨƚĲĬШĤŸƣőШ
ŔŰƕƨŔƖǃШċŰĬШĬŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣШůĲƣőŸĬƚЮ 
 

ΞЮΠ ÅĲƻŔĲƽƚШŉŸƖШŉŸŸĬШŊƖċŔŰƚШ 
 
ΞЮΠЮΝ ÅĲƻŔĲƽШŸŉШxŔƣĲƖċƣƨƖĲШŸŰШfŰĬŔċ 

 
ìĲШŉŸƨŰĬШůċŰǃШƚƣƨĬŔĲƚШċƚƚĲƚƚŔŰŊШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШċŰĬШŔĬĲŰƣŔŉǃŔŰŊШŉċƖůШŸƓĲƖċƣŔŸŰƚШċŰĬШ
ĦőċŰŰĲũƚШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШũŸƚƚĲƚШŉŸƖШƻċƖŔŸƨƚШĦƖŸƓƚШŔŰШfŰĬŔċЮ5ШcŸƽĲƻĲƖЯШƣőĲШũŔƣĲƖċƣƨƖĲШŸŰШŉŸŸĬШƽċƚƣĲШ
ŔƚШƚĦċƖĦĲЯШƽőŔĦőШůċťĲƚШƣőĲШċůŸƨŰƣШŸŉШƽċƚƣĲШƽĲШŊĲŰĲƖċƣĲШƨŰĦũĲċƖу[ƨƖƣőĲƖůŸƖĲЯШƣőĲƖĲШċƖĲШŉĲƽШ
ƓĲƖĦĲƓƣŔŸŰШƚƣƨĬŔĲƚШŸŰШŉŸŸĬШƽċƚƣĲШċƣШƣőĲШƖĲƣċŔũЯШƚĲƖƻŔĦĲЯШċŰĬШőŸƨƚĲőŸũĬШũĲƻĲũЮШfŰШĦŸŰƣƖċƚƣЯШƽĲШŉŸƨŰĬШ
ũŔƣƣũĲШƖĲƚĲċƖĦőШċƣШƣőĲШőŸƨƚĲőŸũĬШũĲƻĲũЯШũĲċƻŔŰŊШƣőĲШƕƨĲƚƣŔŸŰШŸƓĲŰШƣŸШŉƨƖƣőĲƖШƖĲƚĲċƖĦőШы ŊċƖƽċũЯШ
ŊċƖƽċũЯШ őůċĬЯШÉŔŰŊőЯШѼШsċǃċőċƖŔЯШΞΜΞΝьЮШÖ EÂШĲƚƣŔůċƣĲƚШŉŸƖШfŰĬŔċШŔŰШƣőĲШ[ŸŸĬШìċƚƣĲШfŰĬĲǂШ

ƖĲƓŸƖƣШΞΜΞΝШŔŰĬŔĦċƣĲШΣΥШůŔũũŔŸŰШƣŸŰŰĲƚШŸŉШŉŸŸĬШƽċƚƣĲШċƣШƣőĲШőŸƨƚĲőŸũĬШũĲƻĲũШċŰĬШΞΦШůŔũũŔŸŰШƣŸŰŰĲƚШ
ċƣШƣőĲШŉŸŸĬШƚĲƖƻŔĦĲШũĲƻĲũЮ 
 
ìĲШŉƨƖƣőĲƖШǯũƣĲƖĲĬШƣőĲШĲǂŔƚƣŔŰŊШũŔƣĲƖċƣƨƖĲШƣŸШƨŰĬĲƖƚƣċŰĬШŉŸŸĬШũŸƚƚШċŰĬШƽċƚƣĲШĤĲƣƣĲƖЮШ ŰĬЯШƣőĲŰШƽĲШ
ƖĲƻŔĲƽĲĬШƚŸůĲШċƨƣőĲŰƣŔĦШŸŰĲƚШŸŰШfŰĬŔċѣƚШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШŉŸŸĬШŊƖċŔŰƚШċŰĬШ
ŸŔũƚĲĲĬƚЮШ~ŸƚƣШŸŉШƣőĲШũŔƣĲƖċƣƨƖĲШŸŰШÂcxШƚƣƨĬŔĲƚШŔŰĦũƨĬĲĬШǯŰĬŔŰŊƚШŸŰШůĲċƚƨƖĲůĲŰƣƚШŸŉШƕƨċŰƣŔƣċƣŔƻĲШ
ĬċƣċЮШcŸƽĲƻĲƖЯШƻĲƖǃШŉĲƽШőċƻĲШŔŰĦũƨĬĲĬШŔŰŉŸƖůċƣŔŸŰШŸŰШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰƚШыŉŸƖШĲǂċůƓũĲЯШ ċŰĬċШ
ĲƣШċũЮЯШΞΜΝΞьЮШ ůŸŰŊШƣőĲШƚƣƨĬŔĲƚШƽĲШƖĲƻŔĲƽĲĬШŸŰШċƚƚĲƚƚŔŰŊШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШfŰĬŔċЯШƣőĲШĲċƖũŔĲƚƣШ
ƚƣƨĬǃШƽċƚШĤǃШƣőĲШÂċŰƚĲШ9ŸůůŔƣƣĲĲШŔŰШΝΦΣΥШĲƻċũƨċƣĲĬШƣőĲШũŸƚƚĲƚШċƖŔƚŔŰŊШŉƖŸůШƣőƖĲƚőŔŰŊЯШ
ƣƖċŰƚƓŸƖƣċƣŔŸŰЯШƓƖŸĦĲƚƚŔŰŊШċŰĬШƚƣŸƖċŊĲШŸŉШƽőĲċƣШċŰĬШƖŔĦĲЮШÑőĲШĦŸůůŔƣƣĲĲШŉŸƨŰĬШƣőċƣШƣőĲШŸƻĲƖċũũШ
ũŸƚƚĲƚШŉŸƖШƽőĲċƣШċŰĬШƖŔĦĲШыƓċĬĬǃьШċƖĲШΥШƓĲƖĦĲŰƣШċŰĬШΝΞШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЮ 
 
~ŸŸťőĲƖŢĲĲШĲƣШċũЮШыΝΦΣΥьШĦŸŰĬƨĦƣĲĬШċШĦŸůƓƖĲőĲŰƚŔƻĲШƚƣƨĬǃШŸŰШŔŰƚĲĦƣрŔŰĬƨĦĲĬШũŸƚƚĲƚШŔŰШŉŸŸĬШ
ŊƖċŔŰƚШĬƨƖŔŰŊШƚƣŸƖċŊĲЯШĲŰĦŸůƓċƚƚŔŰŊШƻċƖŔŸƨƚШƖĲŊŔŸŰƚШŸŉШƣőĲШĦŸƨŰƣƖǃШċŰĬШĦƖŸƓƚШũŔťĲШƓċĬĬǃЯШƽőĲċƣЯШ
ůċŔǍĲЯШĤċƖũĲǃЯШƚŸƖŊőƨůЯШċŰĬШĤċŢƖċЮШuƖŔƚőŰċůƨƖƣőǃШыΝΦΣΥьШŉƨƖƣőĲƖШĲǂƓũŸƖĲĬШƣőĲШƣŸƣċũШƚƣŸƖċŊĲШũŸƚƚШŔŰШ
ĬŔǭĲƖĲŰƣШŸƖŊċŰŔǍċƣŔŸŰƚШŔŰĦũƨĬŔŰŊШ9ŸŸƓĲƖċƣŔƻĲƚЯШ[9fШŊŸĬŸƽŰƚЯШċŰĬШìċƖĲőŸƨƚŔŰŊШĦŸƖƓŸƖċƣŔŸŰƚЯШ
ƖĲƻĲċũŔŰŊШĲƚƣŔůċƣĲĬШũŸƚƚĲƚШŸŉШċƓƓƖŸǂŔůċƣĲũǃШΝрΟШƓĲƖĦĲŰƣЯШΜЮΞШƓĲƖĦĲŰƣЯШċŰĬШΝШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЯШ
ĬƨƖŔŰŊШƚƣŸƖċŊĲЮ 
 
]ŔƖŔƚőШĲƣШċũЮШыΝΦΤΠЯШΝΦΤΡьШŔŰƻĲƚƣŔŊċƣĲĬШƽőĲċƣШƚƣŸƖċŊĲШũŸƚƚĲƚШċĦƖŸƚƚШƖĲŊŔŸŰƚЯШǯŰĬŔŰŊШŉċƖůШƚƣŸƖċŊĲШ
ũŸƚƚШƖċŰŊŔŰŊШŉƖŸůШΜЮΣШƣŸШΦЮΤШƓĲƖĦĲŰƣШŔŰШÖƣƣċƖШÂƖċĬĲƚőЮШ ŰШŔŰƣĲƖĬŔƚĦŔƓũŔŰċƖǃШÉĲůŔŰċƖШŸŰШÂŸƚƣőċƖƻĲƚƣШ
ÑĲĦőŰŸũŸŊǃШŸŉШ[ŸŸĬШ]ƖċŔŰƚШőĲũĬШŔŰШΝΦΤΞШыÂŔŰŊũĲШĲƣШċũЮЯШΝΦΤΞьЯШŸƖŊċŰŔǍĲĬШŢŸŔŰƣũǃШĤǃШĲƚƣĲĲůĲĬШfŰĬŔċŰШ

 
5 ìĲШőċƻĲШĦŸƻĲƖĲĬШƣőĲШ9fÂcEÑШƚƣƨĬŔĲƚШŔŰШƣőĲШůĲƣőŸĬŸũŸŊǃШƚĲĦƣŔŸŰќƚШƖĲƻŔĲƽЮШfŰШƣőŔƚШƚĲĦƣŔŸŰШƽĲШĲǂĦũƨĬĲĬШƣőĲůЮ 
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ƚĦŔĲŰƣŔǯĦШ ŔŰƚƣŔƣƨƣŔŸŰƚЯШ ċĬĬƖĲƚƚĲĬШ ũŸƚƚĲƚШ ċĦƖŸƚƚШ őċƖƻĲƚƣŔŰŊШ ċŰĬШ ƓŸƚƣрőċƖƻĲƚƣШ ƚƣċŊĲƚЮШ ÑőĲǃШ
őŔŊőũŔŊőƣĲĬШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШƖċŰĬŸůШƚċůƓũŔŰŊШƣĲĦőŰŔƕƨĲƚШŉŸƖШċƚƚĲƚƚŔŰŊШũŸƚƚĲƚШŔŰШŉċƖůШƚƣŸƖċŊĲЯШ
ůċƖťĲƣƚЯШċŰĬШũċƖŊĲрƚĦċũĲШƚƣŸƖċŊĲЮ 
 
uƖŔƚőŰċůƨƖƣőǃѣƚШƖĲƻŔĲƽШыΝΦΤΡьШőŔŊőũŔŊőƣĲĬШũŸƚƚĲƚШĬƨƖŔŰŊШƣƖċŰƚŔƣШċŰĬШƚƣŸƖċŊĲЯШƖĲƻĲċũŔŰŊШƖċŔũШƣƖċŰƚŔƣШ
ũŸƚƚĲƚШŸŉШΝШƓĲƖĦĲŰƣШĬƨƖŔŰŊШΝΦΤΜрΤΝЮШxŸŰŊĲƖШƚƣŸƖċŊĲШĬƨƖċƣŔŸŰƚШĦŸƖƖĲũċƣĲĬШƽŔƣőШőŔŊőĲƖШĦŸůůĲƖĦŔċũШ
ƚƣŸƖċŊĲШũŸƚƚĲƚШыΟрΡШƓĲƖĦĲŰƣШŉŸƖШĲŔŊőƣШůŸŰƣőƚШƻƚЮШΝШƓĲƖĦĲŰƣШŉŸƖШŉŸƨƖШůŸŰƣőƚьЮШÖŰĬĲƖŊƖŸƨŰĬШƚƣŸƖċŊĲШ
ũŸƚƚĲƚШƖċŰŊĲĬШŉƖŸůШΣШƣŸШΝΜШƓĲƖĦĲŰƣЮШuƖŔƚőŰċůƨƖƣőǃШċũƚŸШőŔŊőũŔŊőƣĲĬШƚƓĲĦŔǯĦШĦċƨƚĲƚШŸŉШũŸƚƚЯШ
ŔŰĦũƨĬŔŰŊШőŸŸťШƨƚċŊĲШыΟШƓĲƖĦĲŰƣьЯШƚƓŔũũċŊĲШыΜЮΝрΜЮΞШƓĲƖĦĲŰƣьЯШċŰĬШůŸŔƚƣƨƖĲШыΜЮΡШƓĲƖĦĲŰƣьШĬƨƖŔŰŊШ
ƚƣŸƖċŊĲЮ 
 
?ŔƖĲĦƣŸƖċƣĲШċŰĬШ~ċƖťĲƣŔŰŊШċŰĬШfŰƚƓĲĦƣŔŸŰШы?~fШΞΜΜΠьШĦŸŰĬƨĦƣĲĬШċШƚƣƨĬǃШƣŸШĲƚƣŔůċƣĲШĦĲƖĲċũƚШċŰĬШ
ƓƨũƚĲƚѣШ ůċƖťĲƣċĤũĲШ ƚƨƖƓũƨƚШ ċŰĬШ ƓŸƚƣőċƖƻĲƚƣШ ũŸƚƚĲƚЮШ ÑőĲǃШ ĦŸŰĬƨĦƣĲĬШ ċШ ŰċƣŔŸŰƽŔĬĲШ ƚƨƖƻĲǃШ
ĦŸƻĲƖŔŰŊШΞΡШƚƣċƣĲƚШŔŰШΝΜΜШĬŔƚƣƖŔĦƣƚШƽŔƣőШΝΡЯΜΜΜШĦƨũƣŔƻċƣŸƖШőŸƨƚĲőŸũĬƚШċĦƖŸƚƚШƣőĲШĦŸƨŰƣƖǃЯШċĬŸƓƣŔŰŊШ
ċШƚƣƖċƣŔǯĲĬШůƨũƣŔƚƣċŊĲШƖċŰĬŸůШƚċůƓũŔŰŊШĬĲƚŔŊŰЮШÑőĲǃШĲƚƣŔůċƣĲĬШƣőċƣШũŸƚƚĲƚШƖċŰŊĲĬШŉƖŸůШΝЮΥШ
ƓĲƖĦĲŰƣШŔŰШƽőĲċƣШƣŸШΤЮΝΠШƓĲƖĦĲŰƣШŔŰШũĲŰƣŔũƚЮШÑőĲШìŸƖũĬШ7ċŰťШƖĲƓŸƖƣШыΝΦΦΦьШĲƚƣŔůċƣĲĬШƓŸƚƣőċƖƻĲƚƣШ
ũŸƚƚĲƚШŸŉШŉŸŸĬШŊƖċŔŰƚШŔŰШfŰĬŔċШċƣШΤрΝΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШŉċƖůШƣŸШůċƖťĲƣШũĲƻĲũШċŰĬШ
ΠрΡШƓĲƖĦĲŰƣШċƣШůċƖťĲƣШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШũĲƻĲũЮ 
 
ШƚƣƨĬǃШƽċƚШĦŸŰĬƨĦƣĲĬШŔŰШuċƖŰċƣċťċШĬƨƖŔŰŊШΞΜΜΟрΜΠШƣŸШĲƚƣŔůċƣĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШůċŔǍĲШŔŰШ

ĬŔǭĲƖĲŰƣШƚƣċŊĲƚШċƣШŉċƖůШŸƓĲƖċƣŔŸŰƚШы7ċƚċƓƓċШĲƣШċũЮЯШΞΜΜΤьЮШÑőĲǃШŉŸƨŰĬШƣőċƣШƣőĲШũŸƚƚĲƚШĬƨƖŔŰŊШ
őċƖƻĲƚƣЯШƣőƖĲƚőŔŰŊЯШĦũĲċŰŔŰŊЯШĬƖǃŔŰŊЯШƓċĦťċŊŔŰŊЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШċŰĬШƚƣŸƖċŊĲШƽĲƖĲШΜЮΠΣЯШΜЮΝΥЯШΜЮΜΡЯШ
ΜЮΞΝЯШΜЮΜΥЯШΜЮΞΝШċŰĬШΜЮΟΟШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЮШxŔťĲƽŔƚĲЯШ7ċƚċƻċƖċŢċШĲƣШċũЮШыΞΜΜΤьШĲƚƣŔůċƣĲĬШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШċƣШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШƖŔĦĲШċŰĬШƽőĲċƣШŔŰШfŰĬŔċШĤċƚĲĬШŸŰШƣőĲШĬċƣċШĦŸũũĲĦƣĲĬШŉƖŸůШ
ŸŰĲШĬŔƚƣƖŔĦƣШŉŸƖШĲċĦőШĦƖŸƓШŔŰШuċƖŰċƣċťċЮ 
 
7ċƚċƓƓċШыΞΜΜΠьШĦŸŰĬƨĦƣĲĬШċШƚƣƨĬǃШŸŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШůċŔǍĲШĦƖŸƓƚШŔŰШuċƖŰċƣċťċрШċŰШ
ĲĦŸŰŸůŔĦШċŰċũǃƚŔƚЮШÑőĲШƚƣƨĬǃШƽċƚШĦŸŰĬƨĦƣĲĬШŉƖŸůШΞΜΜΟШƣŸШΞΜΜΠШŔŰШƣőĲШ?ċƻċŰċŊĲƖĲШċŰĬШ7ĲũŊċƨůШ
ĬŔƚƣƖŔĦƣƚШŸŉШuċƖŰċƣċťċШƣŸШĲƚƣŔůċƣĲШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŔŰШůċŔǍĲШċƣШĬŔǭĲƖĲŰƣШŉċƖůрũĲƻĲũƚЮШcĲШċƖŊƨĲĬШ
ƣőċƣШfůƓƖŸƓĲƖШƓŸƚƣőċƖƻĲƚƣШőċŰĬũŔŰŊШőċƚШũĲĬШƣŸШċШĦŸŰƚŔĬĲƖċĤũĲШũŸƚƚШŔŰШůċŔǍĲЮШÑőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШ
ċƣШƣőĲШŉċƖůШũĲƻĲũШƽċƚШĲƚƣŔůċƣĲĬШƣŸШĤĲШΟЮΜΞШťŊШƓĲƖШƕƨŔŰƣċũЮШÑőĲШƚőċƖĲШŸŉШőċƖƻĲƚƣŔŰŊШũŸƚƚШƽċƚШ
ůċǂŔůƨůЮШÑőĲШƚƣƨĬǃШŉŸƨŰĬШċШũŸƚƚШŸŉШċĤŸƨƣШΜЮΣΥШťŊШƓĲƖШƕƨŔŰƣċũШĬƨƖŔŰŊШƚƣŸƖċŊĲЮШÑőĲШƚƣƨĬǃШċũƚŸШŉŸƨŰĬШ
ċШũŸƚƚШŸŉШċĤŸƨƣШΜЮΠΦШťŊЮШƓĲƖШƕƨŔŰƣċũШċƣШƣőĲШĬƖċǃċŊĲШũĲƻĲũЯШìőĲƖĲċƚШċƣШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШƣőƖĲƚőŔŰŊЯШ
ƓċĦťċŊŔŰŊЯШċŰĬШĦũĲċŰŔŰŊШũĲƻĲũƚЯШċШũŸƚƚШŸŉШċĤŸƨƣШΜЮΠΠШťŊЯШΜЮΟΠШťŊШƓĲƖШƕƨŔŰƣċũЯШΜЮΝΡШťŊШƓĲƖШƕƨŔŰƣċũЯШ
ċŰĬШΜЮΝΜШťŊЮШÂĲƖШƕƨŔŰƣċũЯШƖĲƚƓĲĦƣŔƻĲũǃЮ 
 
ШƚƣƨĬǃШĲƚƣŔůċƣĲĬШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŸŰШĦĲƖĲċũƚШŔŰШuċƖŰċƣċťċШŉŸƖШƣőĲШÅŔĦĲШċŰĬШìőĲċƣШĦƖŸƓƚШ

ы7ċƚċƻċƖċŢċЯШ~ċőċŢċŰċƚőĲƣƣŔЯШċŰĬШÖĬċŊċƣƣŔЯШΞΜΜΤьЮШÑőĲШůċŔŰШŉŸĦƨƚШŸŉШƣőĲШƚƣƨĬǃШƽċƚШƣŸШŔĬĲŰƣŔŉǃШċƣШ
ƽőŔĦőШƚƣċŊĲШŸŉШƓŸƚƣőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚШŔƚШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШũŸƚƚЮШÉƨƖƻĲǃШĬċƣċШ
ƽċƚШ ĦŸũũĲĦƣĲĬШƨƚŔŰŊШ ċШ ůƨũƣŔƚƣċŊĲШ ƚċůƓũŔŰŊШ ĬĲƚŔŊŰШŉƖŸůШ ΝΜΜШ ŉċƖůĲƖƚЯШ ΞΜШ ƽőŸũĲƚċũĲƖƚЯШ ΞΜШ
ƓƖŸĦĲƚƚŸƖƚШċŰĬШΞΜШƖĲƣċŔũĲƖƚШŉƖŸůШΞΜΜΟрΜΠШċŰĬШƨƚĲĬШũŔŰĲċƖШƖĲŊƖĲƚƚŔŸŰШƣŸШĲǂċůŔŰĲШŉċĦƣŸƖƚШċǭĲĦƣŔŰŊШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƣőĲШƖŔĦĲШƚƨƓƓũǃШĦőċŔŰШŉƖŸůШƣőĲШǯĲũĬШƣŸШƓƖŸĦĲƚƚŸƖƚШċŰĬШƚĲũũĲƖƚЮШÑőĲШƣŸƣċũШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШƽĲƖĲШĲƚƣŔůċƣĲĬШƣŸШĤĲШΡЮΝΦШƓĲƖĦĲŰƣШŔŰШƖŔĦĲШċŰĬШΠЮΟΞШƓĲƖĦĲŰƣШŔŰШƽőĲċƣЮШÑőĲШŉċƖůр
ũĲƻĲũШũŸƚƚĲƚШċĦĦŸƨŰƣĲĬШŉŸƖШůŸƖĲШƣőċŰШΤΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШũŸƚƚĲƚЯШƽőŔũĲШũŸƚƚĲƚШċƣШƣőĲШƖĲƣċŔũШũĲƻĲũШ
ĦŸŰƣƖŔĤƨƣĲĬШƣŸШċŰŸƣőĲƖШΞΜШƓĲƖĦĲŰƣЮШÑőĲǃШċũƚŸШŉŸƨŰĬШƣőĲШőŔŊőĲƚƣШƽĲŔŊőƣШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŔŰШƣőĲШ
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ƚƨƓƓũǃШĦőċŔŰШċƣШƣőĲШƚƣŸƖċŊĲШƚƣċŊĲШċŰĬШũŸƚƚĲƚШċƣШƣőĲШŉċƖůШũĲƻĲũШċƣШΟЮΥΞШƓĲƖĦĲŰƣШŉŸƖШƖŔĦĲШċŰĬШΟЮΞΥШ
ƓĲƖĦĲŰƣШŉŸƖШƽőĲċƣЮШÅĲƚƨũƣƚШŉƖŸůШƣőĲШƖĲŊƖĲƚƚŔŸŰШċŰċũǃƚŔƚШƚőŸƽĲĬШƣőċƣШŔŰċĬĲƕƨċƣĲШċƻċŔũċĤŔũŔƣǃШŸŉШ
ũċĤŸƨƖШ ċŰĬШ ŔŰċƓƓƖŸƓƖŔċƣĲШ ƚƣŸƖċŊĲШ ůĲƣőŸĬШ ŔůƓċĦƣĲĬШ ƣőĲШ ƓŸƚƣőċƖƻĲƚƣШ ũŸƚƚĲƚШ ƓŸƚŔƣŔƻĲũǃШċŰĬШ
ƚŔŊŰŔǯĦċŰƣũǃШŔŰШƖŔĦĲШċŰĬШƽőĲċƣЯШƖĲƚƓĲĦƣŔƻĲũǃЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШĲĬƨĦċƣŔŸŰШũĲƻĲũШŸŉШŉċƖůĲƖƚШċŰĬШ
ƽĲċƣőĲƖШĦŸŰĬŔƣŔŸŰƚШċũƚŸШŊƖĲċƣũǃШŔŰǰƨĲŰĦĲĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚЮ 
 
]ƖŸƻĲƖШ ĲƣШ ċũЮШ ыΞΜΝΞьШ ƚƣƨĬŔĲĬШ ƣőĲШ ƓŸƚƣőċƖƻĲƚƣШ ũŸƚƚШ ŉŸƖШ ƽőĲċƣШ ċŰĬШ ƓċĬĬǃШ ĦƖŸƓƚШ ŔŰШ ÂƨŰŢċĤЯШ
ĦŸŰƚƣŔƣƨƣŔŰŊШċШƣŸƣċũШƚċůƓũĲШŸŉШΝΞΜШŉċƖůĲƖƚШŉŸƖШĲċĦőШĦƖŸƓШŸŉШƻċƖŔŸƨƚШŉċƖůШƚŔǍĲШĦċƣĲŊŸƖŔĲƚШŉƖŸůШƣőĲШ
xƨĬőŔċŰċШċŰĬШ[ĲƖŸǍĲƓƨƖШĬŔƚƣƖŔĦƣƚЮШÑőĲШƣŸƣċũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŉŸƖШƓċĬĬǃШċŰĬШƽőĲċƣШƽċƚШΠЮΠΟШ
ƓĲƖĦĲŰƣШċŰĬШΝЮΥΠШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЯШċŰĬШƣőĲШũŸƚƚĲƚШŉŸƖШƽőĲċƣШƽĲƖĲШĬŔƖĲĦƣũǃШƓƖŸƓŸƖƣŔŸŰċũШƣŸШ
ũċŰĬőŸũĬŔŰŊШƚŔǍĲЮШcŸƽĲƻĲƖЯШŔŰШƣőĲШĦċƚĲШŸŉШƓċĬĬǃЯШŔƣШƖċŰŊĲĬШŉƖŸůШΣЮΜΞШƓĲƖĦĲŰƣШŉŸƖШůċƖŊŔŰċũШŉċƖůĲƖƚШ
ƣŸШΠЮΡШƓĲƖĦĲŰƣШŉŸƖШũċƖŊĲШŉċƖůĲƖƚЮШ~ŸƖĲŸƻĲƖЯШƣőĲШůċǂŔůƨůШũŸƚƚШƽċƚШƖĲƓŸƖƣĲĬШċƣШƣőĲШőċƖƻĲƚƣШƚƣċŊĲШ
ŉŸƖШƽőĲċƣШыċƖŸƨŰĬШΥΞШƓĲƖĦĲŰƣьЯШƽőŔũĲШƚƣŸƖċŊĲШũŸƚƚШċĦĦŸƨŰƣĲĬШŉŸƖШċĤŸƨƣШΡΣШƓĲƖĦĲŰƣШŔŰШƣőĲШĦċƚĲШŸŉШ
ƓċĬĬǃЮШ 
 
]ƖŸƻĲƖШыΞΜΝΟьЯШŔŰШċŰŸƣőĲƖШƚƣƨĬǃЯШċƣƣĲůƓƣĲĬШƣŸШċƚƚĲƚƚШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƽőĲċƣШĦƖŸƓƚШƣŸШ
ŊĲƣШċШŰĲƽШĲƚƣŔůċƣĲШŸŉШƣőĲШŰĲƣШċƻċŔũċĤŔũŔƣǃШŸŉШƽőĲċƣШŔŰШÂƨŰŢċĤЮШxŸƚƚĲƚШċƣШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШ
ƚƣċŊĲƚШőċƻĲШĤĲĲŰШĲƚƣŔůċƣĲĬШĤċƚĲĬШŸŰШƣőĲШƚċůƓũĲШŸŉШΟΜΜШƽőĲċƣШŊƖŸƽĲƖƚШŔŰШƣőĲШƚƣċƣĲЮШÑŸƣċũШũŸƚƚĲƚШ
ċƣШƣőĲШőċƖƻĲƚƣŔŰŊШƚƣċŊĲШőċƻĲШĤĲĲŰШċƚƚĲƚƚĲĬШċƚШΞЮΣΞЯШΝЮΦΠЯШΞЮΟΤШċŰĬШΞЮΞΣШƓĲƖĦĲŰƣШŸŉШƣőĲШŰĲƣШ
ƓƖŸĬƨĦƣŔŸŰШŔŰШƚƣƖċƣƨůШfЯШffЯШfffШѼШféЯШƖĲƚƓĲĦƣŔƻĲũǃЯШƽŔƣőШċŰШŸƻĲƖċũũШũŸƚƚШŸŉШΞЮΟΜШƓĲƖĦĲŰƣШċƣШƣőĲШ
őċƖƻĲƚƣŔŰŊШƚƣċŊĲШŔŰШƣőĲШƚċůƓũĲШċƖĲċЮШcĲШċũƚŸШĲƚƣŔůċƣĲĬШƽőĲċƣШũŸƚƚĲƚШƣŸШĤĲШΜЮΜΟШƓĲƖĦĲŰƣЯШΜЮΝΜШ
ƓĲƖĦĲŰƣШċŰĬШΜЮΜΟШƓĲƖĦĲŰƣШċƣШƣőĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШƚƣċŊĲЯШĬƨƖŔŰŊШőƨůċŰШĦŸŰƚƨůƓƣŔŸŰШċŰĬШċŰŔůċũШ
ŉĲĲĬШŸŉШŰĲƣШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰЯШƖĲƚƓĲĦƣŔƻĲũǃЮШcĲШŉŸƨŰĬШƣőĲШŊƖċŔŰШũŸƚƚĲƚШŔŰШƣőĲШƚƣŸƖċŊĲШƚƣċŊĲШƽĲƖĲШ
ŰĲŊũŔŊŔĤũĲШŔŰШƣőĲШƚċůƓũĲШċƖĲċЯШƖĲǰĲĦƣŔŰŊШƣőĲШċĬĲƕƨċƣĲШċƽċƖĲŰĲƚƚЯШĬƨĲШĦċƖĲШƣċťĲŰШċŰĬШƓƖŸƓĲƖШŊƖċŔŰШ
ƓƖŸƣĲĦƣŔŸŰШůċƣĲƖŔċũШƨƚĲĬШĤǃШƣőĲШŉċƖůĲƖƚШŔŰШƣőĲШƚƣŸƖċŊĲШƓƖŸĦĲƚƚ 
 
ÑőĲШƣŸƣċũШƽőĲċƣШũŸƚƚĲƚШċƣШőċƖƻĲƚƣШċŰĬШƻċƖŔŸƨƚШƓŸƚƣőċƖƻĲƚƣШƚƣċŊĲƚШċĦĦŸƨŰƣĲĬШŉŸƖШΞЮΥΣШƓĲƖĦĲŰƣШŸŉШ
ŰĲƣШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШŔŰШƚƣƖċƣƨůШfЯШΞЮΝΣШƓĲƖĦĲŰƣШŔŰШƚƣƖċƣƨůШffЯШΞЮΠΥШƓĲƖĦĲŰƣШŔŰШƚƣƖċƣƨůШfffШѼШΞЮΠΞШ
ƓĲƖĦĲŰƣШŔŰШƚƣƖċƣƨůШféьЮШÑőĲƚĲШũŸƚƚĲƚШƽĲƖĲШőŔŊőĲƚƣШŉŸƖШƚůċũũШĦċƣĲŊŸƖŔĲƚЯШŔЮĲЮЯШΟЮΤΡШƓĲƖĦĲŰƣЯШŉŸũũŸƽĲĬШ
ĤǃШΞЮΤΟШƓĲƖĦĲŰƣШŔŰШƣőĲШůĲĬŔƨůШĦċƣĲŊŸƖǃЮШ~ŔŰŔůƨůШũŸƚƚĲƚШŸĦĦƨƖƖĲĬШŸŰШũċƖŊĲШőŸũĬŔŰŊƚЯШƽőŔĦőШ
ċĦĦŸƨŰƣĲĬШŉŸƖШΞЮΝΡШƓĲƖĦĲŰƣШŸŉШƣőĲШŰĲƣШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰЮШÑőĲШƓĲƖĦĲŰƣШƽőĲċƣШũŸƚƣШċƣШƓŸƚƣőċƖƻĲƚƣШ
ƚƣċŊĲƚШƽċƚШΜЮΟΜЯШΜЮΞΜШċŰĬШΜЮΜΦШŸŰШƚůċũũЯШůĲĬŔƨůЯШċŰĬШũċƖŊĲШŉċƖůƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ 
 
fŰШìĲƚƣШ7ĲŰŊċũЯШÉċƖťċƖЯШ?ċƣƣċШċŰĬШ9őċƣƣŸƓċĬőǃċǃШыΞΜΝΟьШŉŸƨŰĬШċШőŔŊőĲƖШũŸƚƚШŉŸƖШƽőĲċƣШыΤЮΞΞШ
ƓĲƖĦĲŰƣьШĬƨĲШƣŸШŔŰĲǭŔĦŔĲŰƣШőċƖƻĲƚƣŔŰŊШċŰĬШŔŰċĬĲƕƨċƣĲШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШƣőĲǃШ
ĲƚƣŔůċƣĲĬШċШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŸŉШΟЮΡΝШƓĲƖĦĲŰƣШŉŸƖШƖŔĦĲЯШůċŔŰũǃШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊЯШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШ
ċŰĬШƚƣŸƖċŊĲШŔŰШƣőĲШƚƣċƣĲЮ 
 
uċŰŰċŰШыΞΜΝΠьШĦŸŰĬƨĦƣĲĬШċШƚƣƨĬǃШƚőŸƽŔŰŊШƚƣċƣĲрƽŔƚĲШũŸƚƚĲƚШŉŸƖШƽőĲċƣШċŰĬШƓċĬĬǃШĦƖŸƓƚШƨƚŔŰŊШċШ
ƚċůƓũĲШƚƣƨĬǃШŸŉШΝΞΜШŉċƖůĲƖƚШŔŰШĲċĦőШĦƖŸƓШċĦƖŸƚƚШƚŔǂШƚƣċƣĲƚШŔŰШƣőĲШĦŸƨŰƣƖǃЮШÑŸƣċũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШ
ƻċƖŔĲĬШĤĲƣƽĲĲŰШΟЮΡΝШƓĲƖĦĲŰƣШŔŰШìĲƚƣШ7ĲŰŊċũШċŰĬШΤЮΟΟШƓĲƖĦĲŰƣШŔŰШ ƚƚċůЮШ~ċǂŔůƨůШũŸƚƚĲƚШ
ŸĦĦƨƖƖĲĬШċƣШƣőƖĲƚőŔŰŊЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШċŰĬШƚƣŸƖċŊĲШũĲƻĲũƚШŔŰШ ƚƚċůЯШÖƣƣċƖШÂƖċĬĲƚőЯШÑċůŔũШ ċĬƨЯШ
ìĲƚƣШ7ĲŰŊċũШċŰĬШÂƨŰŢċĤЮШfŰШƣőĲШĦċƚĲШŸŉШƽőĲċƣЯШċШƚŔŊŰŔǯĦċŰƣШũŸƚƚШċƣШΝΝЮΤΝШƓĲƖĦĲŰƣШƽċƚШĲƚƣŔůċƣĲĬШ
ŉŸƖШ ƚƚċůЯШŉŸũũŸƽĲĬШĤǃШ~ċĬőǃċШÂƖċĬĲƚőШċƣШΥЮΣΝШƓĲƖĦĲŰƣЯШìĲƚƣШ7ĲŰŊċũШċƣШΤЮΞΞШƓĲƖĦĲŰƣЯШÖƣƣċƖШ
ÂƖċĬĲƚőШċƣШΞЮΤΠШƓĲƖĦĲŰƣЯШċŰĬШÂƨŰŢċĤШċƣШΝЮΥΠШƓĲƖĦĲŰƣЮШcĲШŸĤƚĲƖƻĲĬШƣőċƣШũŸƚƚĲƚШƽĲƖĲШőŔŊőĲƖШŉŸƖШ
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ũċƖŊĲШŉċƖůĲƖƚШƣőċŰШƣőĲШƚůċũũШŉċƖůĲƖƚШŔŰШċũũШƣőĲШƚƣċƣĲƚЯШĤċƖƖŔŰŊШÖƣƣċƖШÂƖċĬĲƚőЮШÑőĲШƚƣƨĬǃШċũƚŸШ
ĦŸŰĬƨĦƣĲĬШ ċШ ƚŸǃĤĲċŰШ ƓŸƚƣőċƖƻĲƚƣШ ũŸƚƚШ ĲƚƣŔůċƣŔŸŰШ ~ċőċƖċƚőƣƖċШ ċŰĬШ ~ċĬőǃċШ ÂƖċĬĲƚőЮШ cĲШ
ĲƚƣŔůċƣĲĬШƣőĲШƣŸƣċũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŉŸƖШƚŸǃĤĲċŰЯШƖċŰŊŔŰŊШŉƖŸůШċШőŔŊőШŸŉШΝΞЮΡΣШƓĲƖĦĲŰƣШŔŰШ~ċĬőǃċШ
ÂƖċĬĲƚőШƣŸШċШũŸƽШŸŉШΟЮΣΣШŔŰШ~ċőċƖċƚőƣƖċЯШƽŔƣőШŸƻĲƖШΡΣШƓĲƖĦĲŰƣШŸŉШƚŸǃĤĲċŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŔŰШƣőĲШ
ƚƣƨĬǃШŸĤƚĲƖƻĲĬШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШŔŰШ~ċĬőǃċШÂƖċĬĲƚőЮШcĲШċũƚŸШŸĤƚĲƖƻĲĬШƣőċƣШƨŰƣŔůĲũǃШőċƖƻĲƚƣШŸŉШ
ƚŸǃĤĲċŰШƓŸĬƚЯШƣőƖĲƚőŔŰŊШċŰĬШŔůƓƖŸƓĲƖШƚƣŸƖċŊĲШĦŸŰƣƖŔĤƨƣĲĬШƣŸШőŔŊőШũŸƚƚĲƚШċĦƖŸƚƚШƚƣċƣĲƚЮ 
 
?ĲĲƓċťШuƨůċƖШĲƣШċũЮШыΞΜΝΤьШŸĤƚĲƖƻĲĬШƣőċƣШŊƖċŔŰШũŸƚƚШŸŉШΡΜрΣΜШƓĲƖĦĲŰƣШĬƨƖŔŰŊШƚƣŸƖċŊĲШŔƚШĬƨĲШƣŸШƣőĲШ
ũċĦťШŸŉШƣĲĦőŰŔĦċũШŔŰĲǭŔĦŔĲŰĦǃШŔŰШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚЮШcŸƽĲƻĲƖЯШƚĦŔĲŰƣŔǯĦШƚƣŸƖċŊĲШůĲƣőŸĬƚШĦċŰШ
ƖĲĬƨĦĲШƣőĲƚĲШũŸƚƚĲƚШƣŸШċƚШũŸƽШċƚШΝШрШΞШƓĲƖĦĲŰƣЮШuƨůċƖШĲƣШċũЮШыΞΜΞΜьШƚƣƨĬŔĲĬШŊƖċŔŰШƚƣŸƖċŊĲШůĲƣőŸĬƚШ
ċĬŸƓƣĲĬШĤǃШŉċƖůĲƖƚШŸŉШƣőĲШ7ŔőƣċШĤũŸĦťШŔŰШ7ŔőċƖШĬƨƖŔŰŊШΞΜΝΟрΞΜΝΠЮШ[ŸƖШƣőŔƚШƚƣƨĬǃЯШΝΞΜШƚċůƓũĲШ
ŉċƖůĲƖƚШƓċƖƣŔĦŔƓċƣĲĬШŔŰШƣőĲШƚƨƖƻĲǃЯШĲƕƨċũũǃШĬŔƻŔĬĲĬШĤĲƣƽĲĲŰШƣőŸƚĲШƽőŸШċĬŸƓƣĲĬШŔůƓƖŸƻĲĬШċŰĬШ
ƣƖċĬŔƣŔŸŰċũШůĲƣőŸĬƚШŸŉШƣőĲШŊƖċŔŰШƚƣŸƖċŊĲШŉċĦŔũŔƣǃЮШÑőĲǃШƨƚĲĬШƣőĲШƓĲƖƚŸŰċũШŔŰƣĲƖƻŔĲƽШůĲƣőŸĬШċŰĬШċШ
ƓƖĲрƣĲƚƣĲĬШƚĦőĲĬƨũĲШŉŸƖШĬċƣċШĦŸũũĲĦƣŔŸŰЮШÂƨĦĦċЮuŸƣőŔШƽċƚШƣőĲШůŸƚƣШƓƖĲŉĲƖƖĲĬШůĲƣőŸĬШĤǃШŉċƖůĲƖƚШ
ċĬŸƓƣŔŰŊШŔůƓƖŸƻĲĬШċŰĬШƣƖċĬŔƣŔŸŰċũШůĲƣőŸĬƚШƽŔƣőШƣőĲШǯƖƚƣШƖċŰťЮШÅĲƚƓŸŰĬĲŰƣƚШŸŉШĦĲƖĲċũƚШċŰĬШ
ƓƨũƚĲƚШƨƚĲĬШůċĦőŔŰĲƚШŉŸƖШƣőƖĲƚőŔŰŊЯШƽőĲƖĲċƚЯШŉŸƖШŸŔũƚĲĲĬƚЯШƣőĲǃШƣőƖĲƚőĲĬШůċŰƨċũũǃЮШ 
 
ÑőĲǃШŉŸƨŰĬШŊƖċŔŰШũŸƚƚШƽċƚШůŸƖĲШƽőĲŰШƣƖċŰƚƓŸƖƣĲĬШůċŰƨċũũǃШƣőċŰШƽŔƣőШƣőĲШĤƨũũŸĦťШĦċƖƣШċŰĬШƣƖċĦƣŸƖЮШ
ÑőĲǃШċũƚŸШŉŸƨŰĬШƣőċƣШċƖŸƨŰĬШΠΤШƓĲƖĦĲŰƣШŸŉШůċŔǍĲШċŰĬШůƨƚƣċƖĬШŊƖŸƽĲƖƚШƨƚĲĬШŊƨŰŰǃШĤċŊƚШŉŸƖШ
ƚƣŸƖċŊĲЮШ ШőŔŊőĲƖШƓĲƖĦĲŰƣШыΠΣЮΜΜШƓĲƖĦĲŰƣьШŸŉШƓċĬĬǃШŊƖŸƽĲƖƚШƨƚĲĬШÂƨĦĦċЮuŸƣőŔШƣŸШƚƣŸƖĲШŊƖċŔŰƚЮШÑőĲШ
őŔŊőĲƚƣШũŸƚƚШыΞΜЮΦΜШƓĲƖĦĲŰƣьШƽċƚШŸĤƚĲƖƻĲĬШŔŰШƣőĲШĦċƚĲШŸŉШŉĲƖƣŔũŔǍĲƖШĤċŊƚШŸŉШƓċĬĬǃШĦƖŸƓƚЯШƽőŔũĲШŔŰШ
ƣőĲШĦċƚĲШŸŉШŊƨŰŰǃШĤċŊƚШċŰĬШĲċƖƣőĲŰШƓŸƣƚЯШƣőĲШũŸƚƚШƽċƚШċĤŸƨƣШΤЮΟΥШƓĲƖĦĲŰƣШċŰĬШΤЮΤΝШƓĲƖĦĲŰƣЮШÑőĲШ
ƚƣƨĬǃШŸĤƚĲƖƻĲĬШċШůŔŰŔůƨůШũŸƚƚШŸŉШŊƖċŔŰƚШŔŰШċШůĲƣċũШĤŔŰШыΡЮΦΥШƓĲƖĦĲŰƣьЮШ[ċƖůĲƖƚШƖĲƓŸƖƣĲĬШƣőċƣШƓƖĲр
ƚƣŸƖċŊĲШũŸƚƚШĬƨƖŔŰŊШĬƖǃŔŰŊШċŰĬШĦũĲċŰŔŰŊШƽċƚШőŔŊőĲƖШƣőċŰШĬƨƖŔŰŊШƚƣŸƖċŊĲЮШÑőĲШċƻĲƖċŊĲШƚƣŸƖċŊĲШĦŸƚƣШ
ƓĲƖШƕƨŔŰƣċũШƓĲƖШǃĲċƖШƽċƚШůŸƖĲШыÅƚЮШΞΝьШŔŰШŊƨŰŰǃШĤċŊƚШċŰĬШƣőĲШũŸƽĲƚƣШыÅƚЮШΝΝьШŔŰШƣőĲШĦċƚĲШŸŉШƣőĲШ
ůĲƣċũШĤŔŰЮ 
 
?ċƣƣċЯШ~ċťƽċŰċШċŰĬШÂċƖůċƖШыΞΜΝΟьШƚƣƨĬŔĲĬШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŔŰШƚŸǃĤĲċŰШŔŰШÅċŢċƚƣőċŰШċŰĬШ
ŉŸƨŰĬШƣőċƣШƣőĲШƣŸƣċũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŔŰШƚŸǃĤĲċŰШƚƣŸŸĬШċƣШΟЮΠΝШƓĲƖĦĲŰƣЮШcŸƽĲƻĲƖЯШůŸƚƣШŉċƖůŔŰŊШ
őŸƨƚĲőŸũĬƚШŔŰШƣőĲШƚƣċƣĲШƖĲƓŸƖƣĲĬШƣőċƣШƣőĲШŸƻĲƖċũũШƓőǃƚŔĦċũШĦŸŰĬŔƣŔŸŰШŸŉШƣőĲШƚƣŸƖċŊĲШƚƣƖƨĦƣƨƖĲШƽċƚШ
ŔŰШŊŸŸĬШĦŸŰĬŔƣŔŸŰЯШċƚШċƖŸƨŰĬШΤΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƚĲũĲĦƣĲĬШőŸƨƚĲőŸũĬƚШƖĲƓŸƖƣĲĬШƽĲũũрůċŔŰƣċŔŰĲĬШ
ƚƣŸƖċŊĲШƚƓċĦĲЮ 
 
ΞЮΠЮΞ ÅĲƻŔĲƽШŸŉШxŔƣĲƖċƣƨƖĲШŸŉШŸƣőĲƖШĦŸƨŰƣƖŔĲƚ 

 
 ċőĲůŔċőШĲƣШċũЮШыΞΜΞΝьЯШŔŰШƣőĲŔƖШƖĲƓŸƖƣШŸŰШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШƚŔƣƨċƣŔŸŰШŔŰШ ŉƖŔĦċЯШőŔŊőũŔŊőƣĲĬШ
ƣőċƣШƖŔĦĲШőċƖƻĲƚƣŔŰŊШŸƓĲƖċƣŔŸŰƚЯШŔŰĦũƨĬŔŰŊШőċƖƻĲƚƣŔŰŊЯШƣőƖĲƚőŔŰŊЯШƽŔŰŰŸƽŔŰŊШċŰĬШĬƖǃŔŰŊЯШƖĲƚƨũƣĲĬШ
ŔŰШċŰШċƻĲƖċŊĲШŸŉШΝΝЮΞШƓĲƖĦĲŰƣШũŸƚƚШĬƨĲШƣŸШŊƖċŔŰШƚƓŔũũċŊĲШċŰĬШƓŸŸƖШƣőƖĲƚőŔŰŊШƽőĲƖĲШŊƖċŔŰƚШċƖĲШũĲŉƣШ
ŸŰШƓċŰŔĦũĲƚЮШfŰШċĬĬŔƣŔŸŰЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШƖĲƚƨũƣĲĬШŔŰШΞЮΟШƓĲƖĦĲŰƣШыƣŸШŉċƖůШċŰĬШůċƖťĲƣьШċŰĬШƚƣŸƖċŊĲШ
ΟЮΠШƓĲƖĦĲŰƣШũŸƚƚĲƚШŔŰĬŔĦċƣŔŰŊШċŰШċƓƓƖŸǂŔůċƣĲũǃШΝΡЮΦΝШƓĲƖĦĲŰƣШċƻĲƖċŊĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШċĦƖŸƚƚШƣőĲШ
ĦŸŰƣŔŰĲŰƣЮШ 
 
ƖƨŰШċŰĬШ]őŔůŔƖĲШыΞΜΝΦьШƚƣƨĬŔĲĬШĲƚƣŔůċƣŔŰŊШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШċƣШƣőĲШŉċƖůШũĲƻĲũШƣŸШĲŰőċŰĦĲШŉŸŸĬШ

ƚĲĦƨƖŔƣǃаШċШĦċƚĲШŸŉШ ĲƓċũЮШÑőĲШƚƣƨĬǃШƓŔĦťĲĬШΟΜΜШőŸƨƚĲőŸũĬƚШŉƖŸůШƣĲŰШƚċůƓũĲШĬŔƚƣƖŔĦƣƚШċĦƖŸƚƚШ



 

25    | REDUCING POST-HARVEST LOSSES IN INDIA 

 ĲƓċũЮШÑőĲǃШĦċũĦƨũċƣĲĬШőċƖƻĲƚƣШũŸƚƚШċƣШƣőĲШŉċƖůШũĲƻĲũШŉŸƖШĲċĦőШĦƖŸƓШŊƖŸƽŰШċƚШƓĲƖШрШƣőĲШƚĲċƚŸŰЯШƓũŸƣШ
ċŰĬШƓƖŔŸƖŔƣǃШċŰĬШŉŸƨŰĬШƣőċƣШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŸŉШƖŔĦĲШċƣШƣőĲШŉċƖůШũĲƻĲũШƽċƚШΟЮΞΠӆΜЮΠΠШƓĲƖĦĲŰƣЮ 
 
éĲƖŰŔƕƨĲƣШыΞΜΝΥьЯШŔŰШőĲƖШƚƣƨĬǃЯШƕƨŸƣĲĬШƣőċƣШĤċƚĲĬШŸŰШŔŰŉŸƖůċƣŔŸŰШŉƖŸůШƣőĲШ[ŸŸĬШċŰĬШ ŊƖŔĦƨũƣƨƖĲШ
§ƖŊċŰŔƚċƣŔŸŰШŸŉШƣőĲШÖŰŔƣĲĬШ ċƣŔŸŰƚШы[ §ьЯШéŔĲƣŰċůѣƚШƓŸƚƣрőċƖƻĲƚƣŔŰŊШũŸƚƚĲƚШŸŉШƖŔĦĲШċĦĦŸƨŰƣĲĬШŉŸƖШ
ΝΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШƓƖŸĬƨĦƣŔŸŰЮШÉőĲШċũƚŸШƚƣċƣĲĬШƣőċƣШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƖŔĦĲШƻċũƨĲШĦőċŔŰƚШ
ċƖĲШƻċƚƣũǃШůŸƖĲШƣőċŰШŔŰШƚŸůĲШŸŉШŔƣƚШŰĲŔŊőĤŸƨƖŔŰŊШĦŸƨŰƣƖŔĲƚЯШƚƨĦőШċƚШÑőċŔũċŰĬЮШ ШƚƣƨĬǃШŸŰШ
ůĲĦőċŰŔǍċƣŔŸŰШċŰĬШƓŸƚƣőċƖƻĲƚƣШƣĲĦőŰŸũŸŊŔĲƚШŔŰШƣőĲШƖŔĦĲШƚĲĦƣŸƖШŸŉШéŔĲƣŰċůШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШ
ƣŸƣċũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƣőĲШ~ĲťŸŰŊШ?ĲũƣċШŔŰШΞΜΝΠШƽĲƖĲШċƖŸƨŰĬШΥрΦШƓĲƖĦĲŰƣШыcŔĲƨрcŔĲŰШΞΜΝΥьЮШ
[ §ШыΞΜΝΤьЯШŔŰШċШƚƣƨĬǃШĦŸŰĬƨĦƣĲĬШĤǃШƣőĲШÂǃŸŰŊǃċŰŊШ ŊƖŔĦƨũƣƨƖċũШ9ċůƓƨƚШċŰĬШuŔůШffШÉƨŰŊШ
ÖŰŔƻĲƖƚŔƣǃЯШŔŰШĦŸũũċĤŸƖċƣŔŸŰШƽŔƣőШƣőĲШ[ §ШċŰĬШƣőĲШÖ ?ÂШŸŰШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƖŔĦĲЯШ
ĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШũŸƚƚШŔŰШ ŸƖƣőШuŸƖĲċШƽċƚШΝΡЮΡΣШƓĲƖĦĲŰƣШŉŸƖШƖŔĦĲШċŰĬШĤċƖũĲǃШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШ
ĦőċŔŰЮ 
 
xŔƚċШĲƣШċũЮШыΞΜΝΥьШƚƣƨĬŔĲĬШůċŔǍĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШĤǃШŔĬĲŰƣŔŉǃŔŰŊШĦċƨƚĲƚШċŰĬШƚŸƨƖĦĲƚШŔŰШ ŔŊĲƖŔċЮШ
ÑőĲШƚƣƨĬǃШŊċƣőĲƖĲĬШĬċƣċШƨƚŔŰŊШ9ŸůůŸĬŔƣǃШÉǃƚƣĲůƚШ ƚƚĲƚƚůĲŰƣШ~ĲƣőŸĬŸũŸŊǃЯШƽőŔĦőШŔŰĦũƨĬĲƚШΞΣШ
ĦŸůƓŸŰĲŰƣƚЯШƚƣƖƨĦƣƨƖĲĬШŔŰƣĲƖƻŔĲƽƚЯШċŰĬШƓƖŸƣŸĦŸũƚШŉŸƖШůĲċƚƨƖŔŰŊШƕƨċŰƣŔƣǃЯШƕƨċũŔƣǃЯШċŰĬШĲĦŸŰŸůŔĦШ
ũŸƚƚĲƚЮШÑőĲШƚƣƨĬǃШƚőŸƽĲĬШƣőċƣШĦƨũƣƨƖċũШƓƖċĦƣŔĦĲƚШŉŸƖШůċŔǍĲШƻċƖǃШŉƖŸůШƖĲŊŔŸŰШƣŸШƖĲŊŔŸŰЯШċǭĲĦƣŔŰŊШ
ƣőĲШƕƨċũŔƣǃШċŰĬШƕƨċŰƣŔƣǃШũŸƚƚШŸŉШůċŔǍĲЮШÂŸŸƖШƕƨċũŔƣǃШƚĲĲĬƚШċŰĬШŉĲƖƣŔũŔǍċƣŔŸŰШċǭĲĦƣШƣőĲШƕƨċũŔƣǃШŸŉШƣőĲШ
őċƖƻĲƚƣĲĬШĦƖŸƓЮШ~ċŔǍĲШŔƚШƚƨŰĬƖŔĲĬШŸŰШƣőĲШŉċƖůШĤĲŉŸƖĲШƣőĲШƚċũĲЮШÄƨċũŔƣǃШċŰĬШĦŸĤШƚŔǍĲШċǭĲĦƣШŉċƖůШ
ŊċƣĲШƓƖŔĦĲƚЮШ[ċĦƣŸƖƚШƣőċƣШċǭĲĦƣШůċŔǍĲШũŸƚƚĲƚШċƣШƣőĲШŉċƖůШċƖĲбШƓƖŸĬƨĦƣŔŸŰШĦŸŰƚƣƖċŔŰƣƚЯШŔůƓƖŸƓĲƖШ
ĬƖǃŔŰŊЯШċŰĬШũċĦťШŸŉШŊƖċĬĲƚШċŰĬШƚƣŸƖċŊĲЮШÑőĲШƚƣƨĬǃШŉŸƨŰĬШŉċƖůШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШΝΟШƓĲƖĦĲŰƣЮШ
~ĲĦőċŰŔĦċũШĬċůċŊĲƚШĬƨƖŔŰŊШőċŰĬũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШċĦĦŸƨŰƣШŉŸƖШΞШƣŸШΟЮΡШƓĲƖĦĲŰƣЮШÑőĲШƚƣƨĬǃШ
ƖĲĦŸƖĬĲĬШċŰШŸƻĲƖċũũШũŸƚƚШŸŉШΝΡШƓĲƖĦĲŰƣШċĦƖŸƚƚШƣőĲШůċŔǍĲШƻċũƨĲШĦőċŔŰЮ 
 
ÉċũũċőШыΞΜΝΤьШŔŰШőŔƚШƖĲƓŸƖƣШŸŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƖŔĦĲШċŰĬШŔƣƚШŔůƓũŔĦċƣŔŸŰШŸŰШũŔƻĲũŔőŸŸĬШċŰĬШŉŸŸĬШ
ƚĲĦƨƖŔƣǃШŔŰШ ŉƖŔĦċаШƣőĲШĦċƚĲШŸŉШ9ċůĲƖŸŸŰШċŰĬШƣőĲШ]ċůĤŔċЯШŔŰĬŔĦċƣĲĬШƣőċƣШũŸƚƚĲƚШċƣШƣőƖĲƚőŔŰŊШ
ŸƓĲƖċƣŔŸŰƚШƽĲƖĲШΝΦШċŰĬШΝΤШƓĲƖĦĲŰƣЯШĬƖǃŔŰŊШΦЮΟШċŰĬШΤЮΜШƓĲƖĦĲŰƣЯШƚƣŸƖċŊĲШΠЮΞШċŰĬШΣЮΜШƓĲƖĦĲŰƣЯШ
ůŔũũŔŰŊШΝЮΟШċŰĬШΝЮΜШƓĲƖĦĲŰƣШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШΝЮΟΟШċŰĬШΜЮΥШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃШŉŸƖШ9ċůĲƖŸŸŰШ
ċŰĬШ]ċůĤŔċЮШ ШƚƣƨĬǃШůĲċƚƨƖŔŰŊШŉŸŸĬШũŸƚƚĲƚШċŰĬШƽċƚƣĲШŔŰШxċƣŔŰШ ůĲƖŔĦċШċŰĬШƣőĲШ9ċƖŔĤĤĲċŰШ
ĲƚƣŔůċƣĲĬШƣőċƣШċƖŸƨŰĬШΠΣЮΥΤШƓĲƖĦĲŰƣШŸŉШƖŔĦĲШŊĲƣƚШũŸƚƣШċũŸŰŊШƣőĲШƽőŸũĲШƚƨƓƓũǃШĦőċŔŰШŔŰШ~ĲǂŔĦŸШы[ §Ш
ΞΜΝΡьЮШ 
 
§ŊƨŰƣċĬĲШĲƣШċũЮШыΞΜΝΠьЯШŔŰШƣőĲŔƖШƖĲƓŸƖƣШŸŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƖŔĦĲШŔŰШ ŔŊĲƖŔċШċŰĬШƣőĲŔƖШĲĦŸũŸŊŔĦċũШ
ŉŸŸƣƓƖŔŰƣЯШŉŸƨŰĬШƣőċƣШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƖŔĦĲШůċǃШĤĲШċƚШőŔŊőШċƚШΞΜШƣŸШΠΜШƓĲƖĦĲŰƣЯШŔůƓũǃŔŰŊШ
ĦŸŰƚĲƖƻċƣŔƻĲũǃШĤĲƣƽĲĲŰШΝΜШċŰĬШΠΜШƓĲƖĦĲŰƣШŸŉШƖŔĦĲШƣőċƣШƽċƚШŊƖŸƽŰШŔŰШƣőĲШĦŸƨŰƣƖǃШŰĲƻĲƖШƖĲċĦőĲƚШƣőĲШ
ůċƖťĲƣШŸƖШĦŸŰƚƨůĲƖƚѣШƣċĤũĲЮШ ƣШċШĬŔƚċŊŊƖĲŊċƣĲĬШũĲƻĲũЯШƣőĲǃШŉŸƨŰĬШƣőċƣШƻċƚƣШũŸƚƚĲƚШŸŉШċĤŸƨƣШΝΝЮΟΦШ
ƓĲƖĦĲŰƣШƽĲƖĲШƖĲĦŸƖĬĲĬШĬƨƖŔŰŊШƖŔĦĲШƓŸƚƣőċƖƻĲƚƣШċĦƣŔƻŔƣŔĲƚШŔŰШ ŔŊĲƖŔċЯШƽŔƣőШőċƖƻĲƚƣŔŰŊШċĦĦŸƨŰƣŔŰŊШ
ŉŸƖШΠЮΠΟШƓĲƖĦĲŰƣЯШƣőƖĲƚőŔŰŊШċŰĬШĦũĲċŰŔŰŊШыΠЮΦΤШƓĲƖĦĲŰƣьЯШƣƖċŰƚƓŸƖƣŔŰŊШƓċĬĬǃШŉƖŸůШǯĲũĬШƣŸШőŸůĲƚШ
ыΜЮΟΠШƓĲƖĦĲŰƣьЯШƓċĬĬǃШĬƖǃŔŰŊШċŰĬШƚƣŸƖċŊĲШыΝЮΡΟШƓĲƖĦĲŰƣьШċŰĬШƣƖċŰƚƓŸƖƣŔŰŊШŸŉШƓċĬĬǃШƣŸШũŸĦċũШ
ůċƖťĲƣƚШыΜЮΝΞШƓĲƖĦĲŰƣьЮ 
 
ĤĲĬŔŰШĲƣШċũЮШыΞΜΝΞьШĦŸŰĬƨĦƣĲĬШċШƚƣƨĬǃШŸŰШŔŰрƚƣŸƖĲШũŸƚƚĲƚШŸŉШƖŔĦĲШċŰĬШƽċǃƚШŸŉШƖĲĬƨĦŔŰŊШƚƨĦőШũŸƚƚĲƚШ

ċƣШƣőĲШŉċƖůĲƖƚѣШũĲƻĲũаШċŰШċƚƚĲƚƚůĲŰƣШŔŰШƚĲũĲĦƣĲĬШƖĲŊŔŸŰƚШŸŉШ7ċŰŊũċĬĲƚőЮШÑőĲǃШŉŸƨŰĬШƣőċƣШŔŰрƚƣŸƖĲШ
ũŸƚƚШŸŉШƖŔĦĲШƽċƚШċĤŸƨƣШΠШƓĲƖĦĲŰƣШċƣШƣőĲШċŊŊƖĲŊċƣĲШũĲƻĲũЯШƽŔƣőШƣőĲШőŔŊőĲƚƣШĤĲŔŰŊШŉŸƖШ7ŸƖŸШċŰĬШƣőĲШ
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ũŸƽĲƚƣШŉŸƖШƨƚШƖŔĦĲЮШ9őŔƣċƖƖċШċŰĬШ9őŔƣċƖƖċШыΞΜΜΡьШĲƚƣŔůċƣĲĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШůŸƖĲШĬƨƖċĤũĲШ
ƓƖŸĬƨĦƣƚЯШƚƨĦőШċƚШŊƖċŔŰƚШċŰĬШĦĲƖĲċũƚЯШŉƖŸůШΡШƓĲƖĦĲŰƣШƣŸШΟΜШƓĲƖĦĲŰƣШŔŰШ7ƖċǍŔũЮШfŰШċŰŸƣőĲƖШƚƣƨĬǃШĤǃШ
ÂċƖǯƣƣШĲƣШċũЮШыΞΜΝΜьШŸŰШŉŸŸĬШƽċƚƣĲШƽŔƣőŔŰШŉŸŸĬШƚƨƓƓũǃШĦőċŔŰƚаШƕƨċŰƣŔǯĦċƣŔŸŰШċŰĬШƓŸƣĲŰƣŔċũШŉŸƖШ
ĦőċŰŊĲШƣŸШΞΜΡΜЯШƣőĲǃШŉŸƨŰĬШƣőċƣШƓŸƚƣőċƖƻĲƚƣШƖŔĦĲШũŸƚƚĲƚШƖċŰŊĲШŉƖŸůШΝШƓĲƖĦĲŰƣШƣŸШΟΜШƓĲƖĦĲŰƣЮ 
 
ƖƨŰШċŰĬШ]őŔůŔƖĲШыΞΜΝΦьШƚƣƨĬŔĲĬШΟΜΜШőŸƨƚĲőŸũĬƚШŉƖŸůШƣĲŰШƚċůƓũĲШĬŔƚƣƖŔĦƣƚШċĦƖŸƚƚШ ĲƓċũШƣŸШ

ĲƚƣŔůċƣĲШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШċƣШƣőĲШŉċƖůШũĲƻĲũШƣŸШĲŰőċŰĦĲШŉŸŸĬШƚĲĦƨƖŔƣǃЮШÑőĲШƚƣƨĬǃШċƚƚĲƚƚĲĬШƣőĲШ
őċƖƻĲƚƣШũŸƚƚШŸŉШƽőĲċƣШċƣШƣőĲШŉċƖůШũĲƻĲũШċŰĬШŉŸƨŰĬШċШũŸƚƚШŸŉШċƖŸƨŰĬШΠЮΥΥШƓĲƖĦĲŰƣЮШÑőĲШÂǃŸŰŊǃċŰŊШ
ŊƖŔĦƨũƣƨƖċũШ9ċůƓƨƚШċŰĬШuŔůШffШÉƨŰŊШÖŰŔƻĲƖƚŔƣǃЯШŔŰШĦŸũũċĤŸƖċƣŔŸŰШƽŔƣőШƣőĲШ[ §ШċŰĬШƣőĲШÖ ?ÂШŸŰШ

ƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƽőĲċƣШċŰĬШĤċƖũĲǃЯШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШũŸƚƚШŔŰШ ŸƖƣőШuŸƖĲċШƽċƚШΝΣЮΟΡШ
ƓĲƖĦĲŰƣШŉŸƖШƽőĲċƣШċŰĬШĤċƖũĲǃШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШы[ §ШΞΜΝΤьЮ 
 
ĦĦŸƖĬŔŰŊШƣŸШ[ §ШыΞΜΝΦьЯШƣőĲШŸƻĲƖċũũШũŸƚƚШŉƖŸůШĦĲƖĲċũƚШċŰĬШƓƨũƚĲƚШċĦĦŸƨŰƣĲĬШŉŸƖШċĤŸƨƣШΦШƓĲƖĦĲŰƣШ

ŸŉШƣőĲШƓƖŸĬƨĦƣŔŸŰШŔŰШΞΜΝΣЮШ§ŰрŉċƖůШũŸƚƚĲƚШŸŉШŊƖċŔŰƚШċŰĬШƓƨũƚĲƚШċƖĲШƣőĲШőŔŊőĲƚƣШŔŰШƚƨĤрÉċőċƖċŰШ
ŉƖŔĦċШċŰĬШEċƚƣĲƖŰШċŰĬШÉŸƨƣőрĲċƚƣĲƖŰШ ƚŔċЮШ~ŸƚƣШŸŉШƣőĲƚĲШŸĤƚĲƖƻċƣŔŸŰƚШċƖĲШŉŸƖШůċŔǍĲШċŰĬШƖŔĦĲЯШ

ċŰĬШ ŸŰрŉċƖůШ ũŸƚƚĲƚШ ƖċŰŊĲШ ŉƖŸůШ ΜЮΝШ ƣŸШ ΝΥШƓĲƖĦĲŰƣЮШ ~ĲċŰƽőŔũĲЯШ ůŸƖĲШ ƣőċŰШ ΦΜШƓĲƖĦĲŰƣШŸŉШ
ŸĤƚĲƖƻċƣŔŸŰƚШŔŰШ9ĲŰƣƖċũШċŰĬШÉŸƨƣőĲƖŰШ ƚŔċШċƖĲШŉƖŸůШfŰĬŔċШċŰĬШƖĲƓŸƖƣШũŸƚƚĲƚШŸŉШũĲƚƚШƣőċŰШΠШƓĲƖĦĲŰƣШ
ŔŰШŸŰрŉċƖůШƓŸƚƣőċƖƻĲƚƣШċĦƣŔƻŔƣŔĲƚЮШcŸƽĲƻĲƖЯШƣőĲШƚƣƨĬǃШőŔŊőũŔŊőƣĲĬШƣőċƣШůŸƚƣШŸŉШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚШ
ŉŸƖШĦĲƖĲċũƚШċŰĬШƓƨũƚĲƚШƽĲƖĲШŉƖŸůШċШƚŔŰŊũĲШƖĲƓŸƖƣШĤǃШ9fÂcEÑШĦŸŰƚŔƚƣŔŰŊШŸŉШċШŰċƣŔŸŰƽŔĬĲШƚƨƖƻĲǃШ
ĦŸŰĬƨĦƣĲĬШŉƖŸůШΞΜΜΡтΞΜΜΤЮ 
 
7ċĦĦőŔШĲƣШċũЮШыΞΜΝΤьШĦŸŰĬƨĦƣĲĬШċШĦċƚĲШƚƣƨĬǃШŉŸƖШ7ƖċǍŔũШŸŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƣőĲШƽőĲċƣШũŸŊŔƚƣŔĦƚШ
ĦőċŔŰЮШÑőĲШƚƣƨĬǃШƚőŸƽĲĬШũŸƚƚĲƚШŸŉШΝΝЮΥШƓĲƖĦĲŰƣШĬƨƖŔŰŊШƣőĲШũŸŊŔƚƣŔĦШƚƣċŊĲƚЮШ§ŉШƣőĲШƣŸƣċũШũŸƚƚЯШƣőĲǃШ
ŉŸƨŰĬШƣőċƣШŸŰШƣőĲШŉċƖůƚЯШƣőĲШũŸƚƚĲƚШƽĲƖĲШċĤŸƨƣШΣШƓĲƖĦĲŰƣЯШċŰĬШĬƨƖŔŰŊШƣőĲШƚƣŸƖċŊĲШŔŰШĦŸŸƓĲƖċƣŔƻĲƚШ
ƽĲƖĲШċƓƓƖŸǂŔůċƣĲũǃШΡШƓĲƖĦĲŰƣЮШxŸƚƚĲƚШĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƨũĬШĤĲШċƚШőŔŊőШċƚШΜЮΥШƓĲƖĦĲŰƣЮШÑőĲǃШ
ċũƚŸШőŔŊőũŔŊőƣĲĬШƣőĲШũŸƚƚĲƚШŸĦĦƨƖƖŔŰŊШċũŸŰŊШƣőĲШƽőĲċƣШƚƨƓƓũǃШĦőċŔŰƚШƽĲƖĲШƚƨĤƚƣċŰƣŔċũШĬƨƖŔŰŊШ
őċƖƻĲƚƣШċŰĬШƚƣŸƖċŊĲШŔŰШĦŸŸƓĲƖċƣŔƻĲƚЯШƽőŔĦőШċĦĦŸƨŰƣĲĬШŉŸƖШΦΟЮΞШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШũŸƚƚĲƚЯШƽőŔĦőШ
ƚƣċŰĬШŸƨƣШŔŰШƣőŔƚШĦŸŰƣĲǂƣЮ 
 
[ŔŰĲШĲƣШċũЮШыΞΜΝΡьШƚƣƨĬŔĲĬШŉŸŸĬШũŸƚƚĲƚШċŰĬШƽċƚƣĲƚШŔŰШƣőĲШ[ƖĲŰĦőШŸŔũШĦƖŸƓƚШƚĲĦƣŸƖбШƣőĲǃШŉŸƨŰĬШƣőċƣШ
ŉŸƖШƚŸǃĤĲċŰЯШůĲċŰШƚĲĲĬШũŸƚƚĲƚШċƣШƣőĲШŉċƖůĲƖШũĲƻĲũШƽĲƖĲШΣШƓĲƖĦĲŰƣШŸŉШƣőĲŔƖШƣŸƣċũШƓŸƣĲŰƣŔċũШ
ƓƖŸĬƨĦƣŔŸŰЮШÑőĲǃШĲǂċůŔŰĲĬШƚĲƻĲƖċũШƚƣĲƓƚШŔŰШƣőĲШŸũĲċŊŔŰŸƨƚШƚƨƓƓũǃШĦőċŔŰШƣŸШŔĬĲŰƣŔŉǃШƣőĲШťĲǃШ
ƚŸƨƖĦĲƚШŸŉШũŸƚƚЯШŉƖŸůШőċƖƻĲƚƣŔŰŊШƣŸШĬŔƚƣƖŔĤƨƣŔŸŰЯШŔŰĦũƨĬŔŰŊШƚƣŸƖċŊĲЯШƣƖċŰƚƓŸƖƣЯШĦƖƨƚőŔŰŊЯШƖĲǯŰŔŰŊШ
ċŰĬШƓċĦťċŊŔŰŊЮ 
 
]őċŰċƚőǃċůШ7őċŰĬċƖŔШĲƣШċũЮШыΞΜΝΡьШƚƣƨĬŔĲĬШ~ċŔǍĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШċŰĬШƣőĲŔƖШůċŰċŊĲůĲŰƣШ
ƓƖċĦƣŔĦĲƚШŔŰШƣőĲШƽĲƚƣĲƖŰШőŔũũƚШŸŉШ ĲƓċũЮШÑőĲШƚƣƨĬǃШƖĲƓŸƖƣĲĬШƣőċƣШŔŰƚĲĦƣƚШƽĲƖĲШƣőĲШůċŔŰШƓƖŸĤũĲůШŔŰШ
ƣőĲШůċŔǍĲШǯĲũĬЯШŉŸũũŸƽĲĬШĤǃШƽĲĲĬƚШċŰĬШĬŔƚĲċƚĲЯШċƚШƣőĲƚĲШőċƻĲШĤĲĲŰШƓũċǃŔŰŊШċШƚŔŊŰŔǯĦċŰƣШƖŸũĲШŔŰШ
ƖĲĬƨĦŔŰŊШƣőĲШƓƖŸĬƨĦƣŔŸŰШċŰĬШƓƖŸĬƨĦƣŔƻŔƣǃШŸŉШůċŔǍĲЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШƚƣƨĬǃШŉŸƨŰĬШƣőċƣШƣőĲШ
ŔŰŉĲĦƣŔŸŰШũĲƻĲũШŔƚШőŔŊőĲƖШŔŰШĦŸĤƚШƚƣŸƖĲĬШŔŰШƣőĲШũŸĦċũШƚƣŸƖċŊĲШƚƣƖƨĦƣƨƖĲƚШƚƨĦőШċƚШŸƓĲŰШƚƣŸƖċŊĲЯШƚĲůŔр
ŸƓĲŰШƚƣŸƖċŊĲЯШŸƖШĦũŸƚĲĬШƚƣŸƖċŊĲШĤǃШŔŰƚĲĦƣШƓĲƚƣƚШŔŰШ ĲƓċũѣƚШůŔĬШċŰĬШőŔŊőШőŔũũƚЮШ ƚШċШƖĲƚƨũƣЯШƣőĲШ
ƖĲƓŸƖƣĲĬШůċŔǍĲШŊƖċŔŰЯШŸƖШƚĲĲĬШũŸƚƚШŔŰШƚƣŸƖċŊĲШƖċŰŊĲƚШŉƖŸůШΝΜрΞΜШƓĲƖĦĲŰƣЮ 
 
?ĲƚƚċũĲŊŰШĲƣШċũЮШыΞΜΝΠьШƚƣƨĬǃШŸŰШћÂŸƚƣőċƖƻĲƚƣШƽőĲċƣШũŸƚƚĲƚШŔŰШ ŉƖŔĦċаШċŰШEƣőŔŸƓŔċŰШĦċƚĲШƚƣƨĬǃќЯШ
ŉŸƨŰĬШƣőċƣШƣőĲШŸƻĲƖċũũШũŸƚƚШŔŰШƣőĲШƽőĲċƣШƚƨƓƓũǃШĦőċŔŰШƽċƚШΝΤЮΝШƓĲƖĦĲŰƣЮШfŰШƣőĲШƚƣƨĬǃЯШƣőĲǃШĤĲũŔĲƻĲĬШ
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ŔŰƚĲĦƣƚШċŰĬШƖŸĬĲŰƣƚШŔŰШƚƣŸƖċŊĲШƽĲƖĲШŉŸƨŰĬШƣŸШĤĲШƣőĲШůċŢŸƖШĦċƨƚĲƚШŸŉШƓŸƚƣőċƖƻĲƚƣШũŸƚƚЮШ§ŉШƣőĲШƣŸƣċũШ
ũŸƚƚЯШőƨůŔĬШĦŸŰĬŔƣŔŸŰƚШыůŸŔƚƣƨƖĲьШыΝΝЮΤΡШƓĲƖĦĲŰƣьЯШŔŰƚĲĦƣƚШыΝΝЮΡΤШƓĲƖĦĲŰƣьШŸƖШƖŸĬĲŰƣƚШыΝΝЮΝΞШ
ƓĲƖĦĲŰƣьШŔŰШƚƣŸƖċŊĲШƽĲƖĲШŉŸƨŰĬШƣŸШĤĲШƣőĲШƚŔŊŰŔǯĦċŰƣШĦċƨƚĲƚШŸŉШƓŸƚƣőċƖƻĲƚƣШũŸƚƚЮ 
 
ìĲШċũƚŸШŉŸƨŰĬШƚĲƻĲƖċũШƚƣƨĬŔĲƚШŸŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШĦĲƖĲċũШŊƖċŔŰƚШƚƨĦőШċƚШƖŔĦĲШŔŰШ7ċŰŊũċĬĲƚőШ
ы7ċũċЯШΝΦΤΥЯШ7ċũċШĲƣШċũЮЯШΝΦΦΟШѼΝΦΦΠьЮШ7ċũċШыΝΦΤΥьШƖĲƓŸƖƣĲĬШƣőĲШĲƚƣŔůċƣĲƚШŸŉШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚĲƚШŸŉШ
ƓċĬĬǃШŔŰШ7ċŰŊũċĬĲƚőШċƣШĲċĦőШƚƣċŊĲЯШƚƣċƖƣŔŰŊШŉƖŸůШőċƖƻĲƚƣŔŰŊШƣŸШƖĲƣċŔũŔŰŊЮШÑőĲШŸƻĲƖШũŸƚƚШƽċƚШċĤŸƨƣШ
ΥШƓĲƖĦĲŰƣШƣŸШċƚШőŔŊőШċƚШΞΞШƓĲƖĦĲŰƣШĦŸƨŰƣŔŰŊШċũũШƣőĲШƓƖŸĦĲƚƚĲƚШĤĲƣƽĲĲŰШƣőĲШőċƖƻĲƚƣШċŰĬШƖĲƣċŔũЮШÑőĲШ
ĦƖƨĦŔċũШƚƣċŊĲƚШŸŉШũŸƚƚĲƚШċƖĲШƣőƖĲƚőŔŰŊЯШĬƖǃŔŰŊЯШĬŔƚƣƖŔĤƨƣŔŸŰШċŰĬШƚƣŸƖċŊĲЮШÑőĲШőŔŊőĲƚƣШũŸƚƚШƽċƚШ
ƖĲƓŸƖƣĲĬШ ƣŸШ ŸĦĦƨƖШ ĬƨƖŔŰŊШƚƣŸƖċŊĲЮШ 7ċũċШ ĲƣШ ċũЮШ ыΝΦΦΟЯШ ΝΦΦΠШ ѼШ ΝΦΦΤьШ ĲƻċũƨċƣĲĬШ ƣőĲШ ƚƣŸƖċŊĲШ
ƓĲƖŉŸƖůċŰĦĲƚШŸŉШĬŔǭĲƖĲŰƣШƣƖċĬŔƣŔŸŰċũШƚƣŸƖċŊĲШƚǃƚƣĲůƚШċŰĬШĬĲƚŔŊŰĲĬШŔůƓƖŸƻĲĬШĦŸŰƻĲŰƣŔŸŰċũШ
ƚƣŸƖċŊĲШƚǃƚƣĲůƚШŉŸƖШ7ċŰŊũċĬĲƚőШĦŸŰĬŔƣŔŸŰƚЮШ7ċũċШĲƣШċũЮШыΞΜΝΜьШƖĲƓŸƖƣĲĬШċĤŸƨƣШΝΜЮΤΠШƓĲƖĦĲŰƣШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŔŰШ7ċŰŊũċĬĲƚőЮШÑőĲǃШƚċŔĬШƣőĲШƚőċƖĲШŸŉШŉċƖůрũĲƻĲũШũŸƚƚШŔƚШΥΡШƣŸШΥΤШƓĲƖĦĲŰƣШŸŉШƣőĲШ
ƣŸƣċũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚЮ 
 
ΞЮΠЮΟ ÄƨċũŔƣċƣŔƻĲШũŸƚƚШċŰĬШEĦŸŰŸůŔĦШũŸƚƚ 

 
~ŸƚƣШƚƣƨĬŔĲƚШőċƻĲШƚŸШŉċƖШĬŸŰĲШŊũŸĤċũũǃШƖĲƓŸƖƣĲĬШŸŰШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШĲƚƣŔůċƣŔŸŰЮШcŸƽĲƻĲƖЯШŸŰũǃШ
ċШŉĲƽШƚƣƨĬŔĲƚШƽĲƖĲШƖĲƻŔĲƽĲĬЯШŔŰĦũƨĬŔŰŊШƖĲƓŸƖƣƚШŸŰШƕƨċũŔƣċƣŔƻĲШĬċƣċШůĲċƚƨƖĲůĲŰƣƚЮШ§ŉШƣőĲШƚƣƨĬŔĲƚЯШ
ĲƻĲŰШũĲƚƚĲƖШŰƨůĤĲƖƚШőċƻĲШƓƖŸƻŔĬĲĬШƓƖŔůċƖǃШĬċƣċШŸŰШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚЯШċŰĬШŸƣőĲƖƚШŔŰĦũƨĬĲĬШ
ċŰĲĦĬŸƣĲƚШŸƖШĬĲƚĦƖŔƓƣŔŸŰƚШŸŉШƕƨċũŔƣċƣŔƻĲШƓƖŸĤũĲůƚШŸĤƚĲƖƻĲĬШĤǃШƖĲƚĲċƖĦőĲƖƚШŸƖШƖĲĦċũũĲĬШĤǃШƚƨƖƻĲǃШ
ƖĲƚƓŸŰĬĲŰƣƚЮШ ůŸŰŊШƣőĲШƚƣƨĬŔĲƚШŸŰШƕƨċũŔƣċƣŔƻĲШũŸƚƚШĲƚƣŔůċƣŔŸŰЯШƣőĲШƚőċƖĲШŸŉШƚƣƨĬŔĲƚШŸŰШŉŸŸĬШ
ŊƖċŔŰƚШŔƚШŰĲŊũŔŊŔĤũĲШыuŔƣŔŰŸŢċШĲƣШċũЮЯШΞΜΝΥьЮ 
 
EĦŸŰŸůŔĦШũŸƚƚШŉƖŸůШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШőċƓƓĲŰƚШĬƨĲШƣŸШĤŸƣőШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШĦƖŸƓШ
ċŰĬШĦŸůůŸĬŔƣǃШũŸƚƚĲƚЮШ[ŔŰċŰĦŔċũШũŸƚƚШůĲċƚƨƖĲůĲŰƣШĬƨĲШƣŸШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШũĲƚƚШŸŉƣĲŰШ
ċƣƣƖċĦƣƚШƣőĲШƖĲƚĲċƖĦőĲƖШŊũŸĤċũũǃШċŰĬШƖĲƚƨũƣƚШŔŰШƨŰƖĲũŔċĤũĲШƖĲƓŸƖƣƚШŸŰШĲƚƣŔůċƣĲƚШŸŉШĲĦŸŰŸůŔĦШũŸƚƚШ
ĬċƣċЮШ?ĲƚƓŔƣĲШƣőŔƚШĤĲŔŰŊШċШƖĲũċƣŔƻĲũǃШƚŔůƓũĲШĦċũĦƨũċƣŔŸŰШĤċƚĲĬШŸŰШŉċƖůШŊċƣĲШƓƖŔĦĲƚШŸƖШũŸĦċũШůċƖťĲƣШ
ƻċũƨĲШƓĲƖШťŊЯШŉĲƽШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШƚƣƨĬŔĲƚШƓƖŸƻŔĬĲĬШǯŰċŰĦŔċũШũŸƚƚШĬċƣċШыŉŸƖШĲǂċůƓũĲЯШsőċШĲƣШċũЮЯШ
ΞΜΝΡбШÉőċƖůċШċŰĬШÅċƣőŔЯШΞΜΝΟбШ[ §ЯШΞΜΝΡбШċŰĬШuċůƖƨũШcċƚƚċŰШĲƣШċũЮЯШΞΜΝΜбШì[x§ЯШΞΜΝΜьЮШfƣШŔƚШċũƚŸШ
ƚĲĲŰШƣőċƣШċШŉĲƽШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШƚƣƨĬŔĲƚШƓƖŸƻŔĬĲĬШƓƖŔůċƖǃШĬċƣċШŸŰШĲĦŸŰŸůŔĦШũŸƚƚĲƚЮШìőŔũĲШ
ůŸƚƣШŸŉШƣőĲШƖĲƻŔĲƽĲĬШƚƣƨĬŔĲƚШőċƻĲШƓƖŸƻŔĬĲĬШǯŰċŰĦŔċũШũŸƚƚĲƚШĬċƣċШŉŸƖШƓĲƖŔƚőċĤũĲШŊŸŸĬƚШыŉŸƖШ
ĲǂċůƓũĲЯШ[ §ЯШΞΜΝΡбШuċůƖƨũШcċƚƚċŰШĲƣШċũЮЯШΞΜΝΜбШÅƽƨĤċƣƚĲШċŰĬШuŔƣŔŰŸŢċЯШΞΜΝΤьЯШċШŉĲƽШőċƻĲШ
ƓƖŸƻŔĬĲĬШŉŸƖШĦĲƖĲċũШĦƖŸƓƚШыŉŸƖШĲǂċůƓũĲЯШsőċШĲƣШċũЮЯШΞΜΝΡбШÉőċƖůċШċŰĬШÅċƣőŔЯШΞΜΝΟьЮШ~ŸƚƣШƓŸƚƣр
őċƖƻĲƚƣШũŸƚƚШƚƣƨĬŔĲƚШƖĲƓŸƖƣĲĬШĲĦŸŰŸůŔĦШũŸƚƚĲƚШŔŰШ ŉƖŔĦċШċŰĬШ ƚŔċШыÉŸƨƣőьЮШfŰШĦŸŰƣƖċƚƣЯШƽĲШŉŸƨŰĬШċШ
ŉĲƽШƚƣƨĬŔĲƚШŔŰШŸƣőĲƖШƓċƖƣƚШŸŉШƣőĲШƽŸƖũĬШыŉŸƖШĲǂċůƓũĲЯШƣőĲШ9ċƖŔĤĤĲċŰШċŰĬШ]ƨǃċŰċьЮ 
 
ΞЮΠЮΠ §ƣőĲƖШŔůƓċĦƣƚШŸŉШŉŸŸĬШũŸƚƚШы]c]ШĲůŔƚƚŔŸŰƚШċŰĬШĦċũŸƖŔĲШũŸƚƚĲƚь 

 
EƚƣŔůċƣĲƚШƚƨŊŊĲƚƣШƣőċƣШΥрΝΜШƓĲƖĦĲŰƣШŸŉШŊũŸĤċũШŊƖĲĲŰőŸƨƚĲШŊċƚШĲůŔƚƚŔŸŰƚШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШŉŸŸĬШ
ƓƖŸĬƨĦĲĬШƨƚŔŰŊШƚĦċƖĦĲШƖĲƚŸƨƖĦĲƚШċŰĬШŰŸƣШĦŸŰƚƨůĲĬШыÖ EÂЯШΞΜΞΝьЮШ ũƣőŸƨŊőШƽŔĬĲƚƓƖĲċĬШőƨŰŊĲƖШ
ċŰĬШůċũŰƨƣƖŔƣŔŸŰШċǭĲĦƣШƚĲƻĲƖċũШƓĲŸƓũĲШŊũŸĤċũũǃЯШƽĲШƣőƖŸƽШċШƣőŔƖĬШŸŉШċũũШŉŸŸĬШƽĲШƓƖŸĬƨĦĲШǃĲċƖũǃЮШ ŸƣШ
ŸŰũǃШĬŸĲƚШŉŸŸĬШƽċƚƣĲШĲǂċĦĲƖĤċƣĲШŉŸŸĬШŔŰƚĲĦƨƖŔƣǃЯШĤƨƣШŔƣШċũƚŸШĦċƨƚĲƚШƚĲƻĲƖĲШĬċůċŊĲШƣŸШŸƨƖШ
ĲŰƻŔƖŸŰůĲŰƣШыxĲƽŔƚЯШΞΜΞΞьЮШEƚƣŔůċƣĲƚШƚƨŊŊĲƚƣШƣőċƣШŊƖŸƽŔŰŊШŉŸŸĬШƣőċƣШŊŸĲƚШƣŸШƽċƚƣĲШĲŰĬƚШƨƓШƨƚŔŰŊШ
ƨƓШƣŸШΞΝШƓĲƖĦĲŰƣШŸŉШŉƖĲƚőƽċƣĲƖЯШΝΦШƓĲƖĦĲŰƣШŸŉШŸƨƖШŉĲƖƣŔũŔǍĲƖƚЯШΝΥШƓĲƖĦĲŰƣШŸŉШŸƨƖШĦƖŸƓũċŰĬЯШċŰĬШΞΝШ
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ƓĲƖĦĲŰƣШŸŉШŸƨƖШũċŰĬǯũũШƻŸũƨůĲЮШÂŸƨƖŔŰŊШċШŊũċƚƚШŸŉШůŔũťШĬŸƽŰШƣőĲШƚŔŰťШŔƚШƽċƚƣĲĬШŰĲċƖũǃШΝЯΜΜΜШũŔƣƖĲƚШ
ŸŉШƽċƣĲƖШыxĲƽŔƚЯШΞΜΞΞьЮ 
 
ÉĲƻĲƖċũШƚƣƨĬŔĲƚШőċƻĲШċƚƚĲƚƚĲĬШƣőĲШƣŸƣċũШĲŰƻŔƖŸŰůĲŰƣċũШŔůƓċĦƣƚШŸŉШŉŸŸĬШƓƖŸĬƨĦƣŔŸŰЯШŔŰĦũƨĬŔŰŊШ
ũŸƚƚĲƚШыŉŸƖШĲǂċůƓũĲЯШ[ §ЯШ ŰĬĲƖƚƚŸŰШĲƣШċũЮЯШΝΦΦΥбШ7ǃƚƣƖŔĦťǃШĲƣШċũЮЯШΞΜΝΠбШsƨŰŊĤũƨƣőШĲƣШċũЮЯШΞΜΜΜбШ
~ċŰŉƖĲĬŔШċŰĬШéŔŊŰċũŔЯШΞΜΝΠьЮШcŸƽĲƻĲƖЯШŔƣШŔƚШƨŰĦũĲċƖШƣŸШƽőċƣШĲǂƣĲŰƣШƣőĲШŉŸŸĬШũŸƚƚĲƚШĲǂƓũŔĦŔƣũǃШĦċƨƚĲШ
ƣőĲƚĲШĲŰƻŔƖŸŰůĲŰƣċũШŔůƓċĦƣƚШĤĲĦċƨƚĲШůŸƚƣШŸŉШƣőĲƚĲШƚƣƨĬŔĲƚШĬŸШŰŸƣШĬŔƚƣŔŰŊƨŔƚőШĤĲƣƽĲĲŰШƣőĲШƚŸũĬШ
ƓƖŸĬƨĦƣƚШŉŸƖШőƨůċŰШĦŸŰƚƨůƓƣŔŸŰШċŰĬШƣőĲŔƖШċƚƚŸĦŔċƣĲĬШũŸƚƚĲƚШыìŔũũĲƖƚŔŰŰШĲƣШċũЮЯШΞΜΝΣьЮ 
 
uŔƣŔŰŸŢċШĲƣШċũЮШыΞΜΝΣьШƖĲƓŸƖƣĲĬШĦċũŸƖŔĲШũŸƚƚĲƚШĬƨĲШƣŸШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƓĲƖŔƚőċĤũĲШŊŸŸĬƚШ
ыÑŸůċƣŸĲƚШŔŰШEŊǃƓƣьЮШÑőĲǃШĦŸŰĦũƨĬĲĬШƣőċƣШƣőĲШƣŸƣċũШĦċũŸƖŔĲШũŸƚƚШĬƨĲШƣŸШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШ
ƣŸůċƣŸĲƚШŔƚШΞΟΜЮΠШĤŔũũŔŸŰШťŔũŸĦċũŸƖŔĲƚШċŰŰƨċũũǃШŉŸƖШEŊǃƓƣШŸŰũǃЮ 
 

ΞЮΡ ]ċƓШċŰċũǃƚŔƚр9ƖŔƣŔĦċũШƖĲƻŔĲƽ 
 
ìĲШƖĲŉĲƖƖĲĬШƣŸШƚĲƻĲƖċũШƖĲƚĲċƖĦőШƖĲƓŸƖƣƚШŸŰШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШŊċƓƚШŔŰШƣőŔƚШ
ƣŸƓŔĦЮШ[ŔƖƚƣũǃЯШƽĲШŉŸƨŰĬШċШũċĦťШŸŉШƨŰŔŉŸƖůŔƣǃШŸŉШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШĬċƣċШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲЮШfŰШċĬĬŔƣŔŸŰШ
ƣŸШƣőŔƚЯШƽĲШċũƚŸШŉŸƨŰĬШŸƣőĲƖШĬċƣċрƖĲũċƣĲĬШŊċƓƚЯШƚƨĦőШċƚШŔŰŉĲƖŔŸƖШĬċƣċШƕƨċũŔƣǃШċŰĬШĬċƣċШŊċƓƚШŔŰШ
ŔŰŉŸƖůċƣŔŸŰШŸŰШƕƨċũŔƣċƣŔƻĲШĲĦŸŰŸůŔĦШũŸƚƚĲƚЮШ[ƨƖƣőĲƖůŸƖĲЯШƚĲƻĲƖċũШƚƣƨĬŔĲƚШŸŰШƣőĲШƣŸƓŔĦШĬŔĬШŰŸƣШ
ƓƖŸƻŔĬĲШċŰǃШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШĬċƣċШыŉŸƖШĲǂċůƓũĲЯШ ƓƓŔċőШΞΜΝΟċЯШ ƓƓŔċőШΞΜΝΟĤЯШÅƽƨĤċƣƚĲШċŰĬШ
uŔƣŔŰŸŢċШΞΜΝΤЯШEůċŰċШĲƣШċũЮШΞΜΝΤьЮШÉŸůĲШƚƣƨĬŔĲƚШĲƻĲŰШůĲŰƣŔŸŰĲĬШőŸƽШƓċƖƣŔċũũǃШĬċůċŊĲĬШĦƖŸƓƚШ
ƚőŸƽĲĬШŰŸШƕƨċŰƣŔƣǃШũŸƚƚĲƚШċƣШƣőĲШůċƖťĲƣШũĲƻĲũЯШőŸƽĲƻĲƖШŉċĦĲƚШĬŔƚƣŔŰĦƣШƕƨċũŔƣǃШũŸƚƚĲƚШƽőĲŰШƣőĲǃШ
ƖĲċĦőĲĬШƣőĲШůċƖťĲƣƓũċĦĲЮШыÅƽƨĤċƣƚĲШċŰĬШuŔƣŔŰŸŢċЯШΞΜΝΤьЮШ~ŸƚƣШĲǂŔƚƣŔŰŊШũŔƣĲƖċƣƨƖĲШőċƚШƽŸƖťĲĬШŸŰШ
ƣőĲШƽĲŔŊőƣШũŸƚƚШƓĲƖĦĲŰƣċŊĲЯШŸƻĲƖũŸŸťŔŰŊШŸƣőĲƖШƖĲũĲƻċŰƣШŔŰĬŔĦċƣŸƖƚШċũŸŰŊШƣőĲШƻċũƨĲШĦőċŔŰЮШÉĲĦŸŰĬũǃЯШ
ƣőĲƖĲШċƖĲШŊċƓƚШŔŰШƣőĲШƻċũƨĲШĦőċŔŰШċŰċũǃƚŔƚЮШ ШŉĲƽШƚƣƨĬŔĲƚЯШŉŸƖШĲǂċůƓũĲЯШ ċŰĬċШĲƣШċũЮЯШsőċШĲƣШċũЮШыΞΜΝΞШ
ѼШΞΜΝΡЯШƖĲƚƓĲĦƣŔƻĲũǃьШċŰĬШ[ §ЯШΞΜΝΥШыŉŸƖШƣőĲШƖŔĦĲШƻċũƨĲШĦőċŔŰШŔŰШ]őċŰċьЯШőċƻĲШƣƖŔĲĬШƣŸШĬŸШċШ
ĦŸůƓũĲƣĲШƻċũƨĲШĦőċŔŰШċŰċũǃƚŔƚЮШ 
 
ƚШĬŔƚĦƨƚƚĲĬШċĤŸƻĲЯШƣőĲƖĲШċƖĲШĬċƣċШŊċƓƚШŔŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШĲƚƣŔůċƣŔŸŰШċĦƖŸƚƚШƣőĲШĦŸƨŰƣƖŔĲƚЮШÑőĲШ

ƨƚĲШ ŸŉШ ůŔĦƖŸĬċƣċШ ƣŸШ ĲƚƣŔůċƣĲШ őċƖƻĲƚƣШ ċŰĬШ ƓŸƚƣőċƖƻĲƚƣШ ũŸƚƚĲƚШ ыcÂcxьШ ŔƚШ ċШ ƻĲƖǃШ ƖĲĦĲŰƣШ
ƓőĲŰŸůĲŰŸŰЮШÖŰƣŔũШΞΜΝΜЯШůŸƚƣШċƨƣőĲŰƣŔĦШƚƣƨĬŔĲƚШƨƚĲĬШůċĦƖŸШĬċƣċШƣŸШĲƚƣŔůċƣĲШƣőĲШcÂcxЯШ
ƽőĲƖĲċƚШƚƨƖƻĲǃрĤċƚĲĬШůŔĦƖŸрĬċƣċШőċƚШƖĲĦĲŰƣũǃШŊċŔŰĲĬШůŸůĲŰƣƨůЮШÉĲƻĲƖċũШƚƣƨĬŔĲƚШőċƻĲШƨƚĲĬШ
ƣőĲůШƣŸШĲƚƣŔůċƣĲШŉŸŸĬШũŸƚƚШыŉŸƖШĲǂċůƓũĲЯШ9fÂcEÑЯШΞΜΝΞѼΞΜΝΡбШ ÂcxfÉЯШΞΜΝΟЯШ[ §ЯШΞΜΝΤШf[ÂÅfЯШ
ΞΜΝΥьЮШÑőĲŔƖШĲƚƣŔůċƣŔŸŰƚШƖĲũǃШŸŰШƚƨƖƻĲǃШĬċƣċШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШċĦƣŸƖƚШċũŸŰŊШƣőĲШŉŸŸĬШƻċũƨĲШĦőċŔŰбШ
őŸƽĲƻĲƖЯШƣőĲƚĲШƚƣƨĬŔĲƚШőċƻĲШŰŸƣШĦŸƻĲƖĲĬШċũũШƣőĲШŔƚƚƨĲƚШċĦƖŸƚƚШƣőĲШƻċũƨĲШĦőċŔŰЮ 
 
ĬĬŔƣŔŸŰċũũǃЯШƣőĲƚĲШƚƣƨĬŔĲƚШƨƚĲШĬŔǭĲƖĲŰƣШĬĲǯŰŔƣŔŸŰƚШŸŉШŉŸŸĬШũŸƚƚЯШƽőŔĦőШőċůƓĲƖƚШĦŸůƓċƖŔƚŸŰƚШ

ċĦƖŸƚƚШŸƣőĲƖШċƖĲċƚШċŰĬШĦƖŸƓƚЮШÑőĲШůĲƣőŸĬŸũŸŊǃШŔƚШċũƚŸШŰŸƣШŔĬĲŰƣŔĦċũбШċƻċŔũċĤũĲШůŔĦƖŸрĤċƚĲĬШŉŸŸĬШ
ũŸƚƚШĲƚƣŔůċƣĲƚШċƖĲШƽŔĬĲũǃШƻċƖŔċĤũĲШċŰĬШǃŔĲũĬШŔŰĦŸŰĦũƨƚŔƻĲШĲƻŔĬĲŰĦĲШƖĲŊċƖĬŔŰŊШƣőĲШĲǂƣĲŰƣШŸŉШŉŸŸĬШ
ũŸƚƚШыf[ÂÅfШΞΜΝΥьЮ 
 
?ĲƚƓŔƣĲШůċŰǃШƚƣƨĬŔĲƚШċƚƚĲƚƚŔŰŊШƓŸƚƣőċƖƻĲƚƣШƕƨċŰƣŔƣǃШũŸƚƚĲƚЯШƕƨċũŔƣǃШũŸƚƚШĲƚƣŔůċƣŔŸŰШƖĲůċŔŰĲĬШ
ƨŰƣŸƨĦőĲĬЮШ§ƣőĲƖШƣőċŰШƣőĲШƣƽŸШƓċŰрfŰĬŔċШƚƣƨĬŔĲƚШĦŸŰĬƨĦƣĲĬШĤǃШf9 Åр9fÂcEÑЯШƣőĲШƖĲƚĲċƖĦőШ
ĦŸŰĦĲŰƣƖċƣŔŸŰШŔƚШċƖŸƨŰĬШċШŉĲƽШƚƣċƣĲƚЯШƚƨĦőШċƚШuċƖŰċƣċťċЯШ ŰĬőƖċШÂƖċĬĲƚőЯШ~ċőċƖċƚőƣƖċЯШċŰĬШ
ÂƨŰŢċĤШċŰĬШƣőċƣШƣŸШƣőĲŔƖШůċŔŰШĦƖŸƓƚЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲƚĲШƚƣƨĬŔĲƚШĬŸШŰŸƣШŉŸũũŸƽШċШƚƣċŰĬċƖĬШůĲƣőŸĬШ
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ŸƖШċШƚĲƣШŸŉШůĲƣőŸĬƚШŉŸƖШƣőĲШĲƚƣŔůċƣŔŸŰШƓƖŸĦĲƚƚЯШũĲċĬŔŰŊШƣŸШƽŔĬĲŰŔŰŊШŊċƓƚШŔŰШŔĬĲŰƣŔŉǃŔŰŊШƣőĲШ
ƚŔƣƨċƣŔŸŰƚШƽőĲƖĲШƣőĲШƚƣċťĲőŸũĬĲƖƚШũŸƚĲШƣőĲШůŸƚƣШƻċũƨĲЮШ]ŔƻĲŰШƣőĲƚĲШŊċƓƚШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲЯШƣőĲШ
ƓƖĲƚĲŰƣШƓċƓĲƖШĲƚƣŔůċƣĲШĤŸƣőШƕƨċŰƣŔƣǃШũŸƚƚШċŰĬШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШċŰĬШƣƖċĦĲƚШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШ
ƣŸƣċũШũŸƚƚĲƚШŔŰШƚƨƓƓũǃрĦőċŔŰШċĬĬƖĲƚƚŔŰŊШƣőĲШőċƖƻĲƚƣŔŰŊЯШƚƣŸƖŔŰŊЯШċŰĬШůċƖťĲƣŔŰŊШƓƖċĦƣŔĦĲƚШŸŉШ
ċŊƖŔĦƨũƣƨƖċũШőŸƨƚĲőŸũĬƚЮ  



 

30    | REDUCING POST-HARVEST LOSSES IN INDIA 

Ο §ƨƖШ ƓƓƖŸċĦőЯШÉċůƓũŔŰŊШċŰĬШ?ċƣċШ9ŸũũĲĦƣŔŸŰШ~ĲƣőŸĬƚ 
 

ΟЮΝ §ƻĲƖƻŔĲƽрcŸƽШŔƚШŔƣШĬŔǭĲƖĲŰƣШŉƖŸůШŸƣőĲƖШƚƣƨĬŔĲƚе 
 
fŰШƣőĲШƓƖĲƻŔŸƨƚШĦőċƓƣĲƖЯШƽĲШĬŔƚĦƨƚƚĲĬШƣőĲШĲǂŔƚƣŔŰŊШŊũŸĤċũШũŔƣĲƖċƣƨƖĲШċŰĬШőŔŊőũŔŊőƣĲĬШƣőĲŔƖШƖĲƚĲċƖĦőШ
ŊċƓƚЮШÉƣƨĬŔĲƚШƚƨĦőШċƚШ9fÂcEÑШŸŰũǃШĲƚƣŔůċƣĲĬШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚĲƚШŔŰШċŊƖŔĦƨũƣƨƖĲрċũũŔĲĬШĦƖŸƓƚШ
ċŰĬШĦŸůůŸĬŔƣŔĲƚШŔŰШfŰĬŔċЮШÑőĲǃШƚƣƨĬŔĲĬШċƖŸƨŰĬШΠΣШĦƖŸƓƚШċŰĬШĦŸůůŸĬŔƣŔĲƚШċĦƖŸƚƚШΝΠШ ŊƖŸШ
9ũŔůċƣŔĦШüŸŰĲƚШы 9üƚьШŸŉШfŰĬŔċќƚШΝΡШ 9üƚЮШÑőĲǃШċũƚŸШĬŔĬШŰŸƣШĦŸƻĲƖШƣőĲШũŸƚƚШŸŉШĦƖŸƓƚШċŰĬШ
ĦŸůůŸĬŔƣŔĲƚШĬƨĲШƣŸШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰЯШƽőŔĦőШŉĲƣĦőĲƚШƖĲũċƣŔƻĲũǃШũŸƽĲƖШƓƖŔĦĲƚШċƣШůċƖťĲƣƓũċĦĲƚЯШ
ĲƻĲŰƣƨċũũǃШũĲċĬŔŰŊШƣŸШĲĦŸŰŸůŔĦШũŸƚƚЮШ ƚШĬŔƚĦƨƚƚĲĬШŔŰШĦőċƓƣĲƖШΝЯШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШ
ĦċŰШĤĲШĲƚƣŔůċƣĲĬШŔŰШƣĲƖůƚШŸŉШƓőǃƚŔĦċũШыƕƨċŰƣŔƣċƣŔƻĲЯШƕƨċũŔƣċƣŔƻĲШŸƖШĤŸƣőьЯШŸƓƓŸƖƣƨŰŔƣǃШĦŸƚƣШ
ыůŸŰĲƣċƖǃьШŸƖШĲǂƣĲƖŰċũШыĲŰƻŔƖŸŰůĲŰƣċũьЮ 
 
fŰШƣőŔƚШƚƣƨĬǃЯШƽĲШċƖĲШŉŸĦƨƚŔŰŊШŸŰũǃШŸŰШƣőĲШŉŸŸĬШũŸƚƚШĲƚƣŔůċƣŔŸŰШƓċƖƣЯШŰŸƣШƣőĲШŉŸŸĬШƽċƚƣĲШƓċƖƣЮШìĲШ
ĲƚƣŔůċƣĲĬШƣőĲШũŸƚƚШŔŰШƣőĲШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰЮШìĲШĲǂĦũƨĬĲĬШƣőĲШũŸƚƚĲƚШċƣШƣőĲШ
ĦŸŰƚƨůĲƖƚќШĲŰĬЮШìĲШőċƻĲШƣċťĲŰШŸŰũǃШƣőĲШŊƖċŔŰѣƚШĲǂƣĲƖŰċũШċƓƓĲċƖċŰĦĲШыƚƨĦőШċƚШƚőƖŔƻĲũũĲĬоƽŔũƣĲĬЯШ
ĤƖŸťĲŰЯШĬċůċŊĲĬЯШĦŸũŸƨƖĲĬШѼШƽĲĲƻŔũũĲĬуƣőċƣШŉĲƣĦőĲƚШċШũŸƽĲƖШƓƖŔĦĲьШƣŸШĲƚƣŔůċƣĲШƣőĲШƕƨċũŔƣǃШũŸƚƚЮШ
ìĲШĦŸũũĲĦƣĲĬШŔŰŉŸƖůċƣŔŸŰШŉƖŸůШċШůƨũƣŔрƚƣċťĲőŸũĬĲƖШƚƨƖƻĲǃЯШŉŸũũŸƽĲĬШĤǃШǯĲũĬШĲǂƓĲƖŔůĲŰƣƚШċŰĬШ
ƨƚŔŰŊШƻŔƚƨċũШƚĦċũĲШċŰĬШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШŸŉШŊƖċŔŰƚЮШìĲШƨƚĲĬШƣőĲШŉŸƖůƨũċаШШƓĲƖĦĲŰƣШñыÄƨċŰƣŔƣǃьӀШ
эƓĲƖĦĲŰƣШñШыÄƨċũŔƣǃШũŸƚƚьШйШƓĲƖĦĲŰƣШċƻĲƖċŊĲШƓƖŔĦĲШƖĲĬƨĦƣŔŸŰШŸŉШƣőĲШĦƖŸƓШñШĬƨĲШƣŸШƕƨċũŔƣǃШũŸƚƚюШйΝΜΜЮШ
[ŸƖШĲǂċůƓũĲЯШŔŉШƣőĲШƕƨċũŔƣǃШũŸƚƚШŸŉШĦƖŸƓШñШыŔЮĲЮЯШƽőĲċƣьШŔƚШΝΞШƓĲƖĦĲŰƣШċŰĬШƣőĲƖĲШŔƚШċШΞΜШƓĲƖĦĲŰƣШ
ċƻĲƖċŊĲШƓƖŔĦĲШƖĲĬƨĦƣŔŸŰШŔŰШŊƖċŔŰШĬƨĲШƣŸШũŸƽĲƖШƕƨċũŔƣǃЯШƣőĲŰШƣőĲШĲƕƨŔƻċũĲŰƣШƕƨċŰƣŔƣǃШũŸƚƚШŔƚШ
ыΝΞоΝΜΜǂΞΜоΝΜΜьΝΜΜӀШΞЮΠШƓĲƖĦĲŰƣЮ 
 
?ċƣċШ ŸŰШ ƕƨċũŔƣċƣŔƻĲШ ċŰĬШ ƕƨċŰƣŔƣċƣŔƻĲШ ċƚƚĲƚƚůĲŰƣƚШ ċŰĬШ ƣőĲШ ĲĦŸŰŸůŔĦШ ċŰĬШ ĬĲůŸŊƖċƓőŔĦШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚШŸŉШƣőĲШƓŸƓƨũċƣŔŸŰЯШƚƨĦőШċƚШċŊĲЯШŊĲŰĬĲƖЯШĲĬƨĦċƣŔŸŰЯШĲƣĦЮЯШċƖĲШŔůƓŸƖƣċŰƣШƻċƖŔċĤũĲƚШ
ŉŸƖШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШċƚƚĲƚƚůĲŰƣЮШìőŔũĲШƣőĲШŉŸƖůĲƖШőĲũƓƚШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШƚƣċƣƨƚШċŰĬШĲǂƣĲŰƣШŸŉШ
ŉŸŸĬШũŸƚƚĲƚЯШƣőĲШũċƣƣĲƖШƚƨƓƓŸƖƣƚШŔĬĲŰƣŔŉǃŔŰŊШƣőĲШĦƖŔƣŔĦċũШċƖĲċƚШŉŸƖШƓŸũŔĦǃШŔŰƣĲƖƻĲŰƣŔŸŰЮШÑőĲƖĲŉŸƖĲЯШ
ĬċƣċШĦŸũũĲĦƣŔŸŰШƣőƖŸƨŊőШƻċƖŔŸƨƚШůĲƣőŸĬƚШŸŉШĲŰƕƨŔƖǃШċŰĬШǯĲũĬШĲǂƓĲƖŔůĲŰƣƚШƓũċǃƚШċШƻŔƣċũШƖŸũĲШŔŰШċŰǃШ
ƖĲƓŸƖƣЯШƓƖŔůċƖŔũǃШĤċƚĲĬШŸŰШƚƨƖƻĲǃƚШċŰĬШŰƨůĲƖŸƨƚШǯĲũĬШƻŔƚŔƣƚЮШcŸƽĲƻĲƖЯШƚƣċƣŔƚƣŔĦċũШƚŔůƨũċƣŔŸŰƚШŸŉШ
ƣőĲШĦŸũũĲĦƣĲĬШĬċƣċШůċǃШũĲċĬШƣŸШŔŰĲǭĲĦƣŔƻĲШƖĲƚƨũƣƚШŔŉШƣőĲШĦŸũũĲĦƣĲĬШĬċƣċШĬŸШŰŸƣШŉŸũũŸƽШċШƚĦŔĲŰƣŔǯĦШ
ůĲƣőŸĬŸũŸŊǃЮШÑőĲШĬĲƣċŔũĲĬШĬċƣċШĦŸũũĲĦƣŔŸŰШůĲƣőŸĬƚШċƖĲШĲũċĤŸƖċƣĲĬШŔŰШŰŰĲǂШΟШŸŉШƣőŔƚШƖĲƓŸƖƣЮ 
 
[ŸƖШƣőŔƚШƚƣƨĬǃЯШƽĲШĦŸŰĬƨĦƣĲĬШĤċƚĲũŔŰĲШƚƨƖƻĲǃƚШŔŰШƣőĲШΝΞШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣƚШĤĲŉŸƖĲШƚƣċƖƣŔŰŊШƣőĲШ
ƚƨƖƻĲǃШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШůċŢŸƖШŊƖċŔŰШũŸƚƚрůċťŔŰŊШŸƓĲƖċƣŔŸŰƚЯШŔŰĦũƨĬŔŰŊШċШĦŸũũĲĦƣŔŸŰШŸŉШŸƣőĲƖШ
ƖĲũĲƻċŰƣШŔŰŉŸƖůċƣŔŸŰЮШÑőŔƚШƓŔũŸƣШƚƨƖƻĲǃШőĲũƓĲĬШƨƚШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШƓŸƚƣőċƖƻĲƚƣШƚǃƚƣĲůШĤĲƣƣĲƖЯШ
ŔĬĲŰƣŔŉǃШƣőĲШĦċƨƚĲƚШŸŉШũŸƚƚĲƚЯШċŰĬШƣŸШŊĲƣШũŔƚƣШŸŉШŉċƖůĲƖƚШőŸƨƚĲőŸũĬƚШŔŰШƣőĲШƻŔũũċŊĲЯШĲƣĦЮШ ŉƣĲƖШƣőċƣЯШ
ŉċƖůĲƖƚШċƖĲШƚĲũĲĦƣĲĬШĤǃШƖċŰĬŸůШƚċůƓũŔŰŊШŉŸƖШƓĲƖƚŸŰċũШŔŰƣĲƖƻŔĲƽШŸƖШŉŸƖШŸĤƚĲƖƻŔŰŊШůĲƣőŸĬЮ 
 
ÑőĲШƓƖŸŢĲĦƣШƣĲċůШĦŸŰĬƨĦƣĲĬШΞΟШŉŸĦƨƚĲĬШŊƖŸƨƓШĬŔƚĦƨƚƚŔŸŰƚШƚƓċŰŰŔŰŊШŸƻĲƖШΝΞШĦƖŸƓШĬŔƚƣƖŔĦƣƚШĬƨƖŔŰŊШ
ƣőĲШĤċƚĲũŔŰĲШƚƨƖƻĲǃШċŰĬШƣőĲШƚċůƓũĲШŉċƖůĲƖШƚƨƖƻĲǃШĦŸƻĲƖĲĬШċƣШũĲċƚƣШƣƽŸШ[]?ƚШŔŰШċШĬŔƚƣƖŔĦƣЯШůŸƚƣũǃШ
ƽŔƣőШŉċƖůĲƖƚШƽőŸШőċĬШŰŸƣШƓċƖƣŔĦŔƓċƣĲĬШŔŰШƣőĲШĤċƚĲũŔŰĲШƚƨƖƻĲǃЮШÑőĲШ[]?ƚШċĦĦŸůůŸĬċƣĲĬШŉĲůċũĲШ
ċŰĬШůċũĲШƓċƖƣŔĦŔƓċŰƣƚШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲŔƖШƓĲƖƚƓĲĦƣŔƻĲƚШŸŰШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЯШƖĲĦŸƖĬĲĬШƣőĲŔƖШ
ŔŰƓƨƣƚЯШċŰĬШƨƚĲĬШƣőĲůШŉŸƖШĬċƣċШƻċũŔĬċƣŔŸŰШċŰĬШŉƨƖƣőĲƖШċŰċũǃƚŔƚЮ 
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ΟЮΞ §ƨƖШÉĲũĲĦƣŔŸŰШ ƓƓƖŸċĦőрÉƣċƣĲЯШ?ŔƚƣƖŔĦƣЯШ7ũŸĦťШċŰĬШéŔũũċŊĲЯШĦƖŸƓ 
 
ìĲШƨƚĲĬШƣƽŸШƚċůƓũŔŰŊШůĲƣőŸĬƚШтШǯƖƚƣЯШƣŸШĬĲĦŔĬĲШŸŰШƣőĲШƚƣċƣĲƚШċŰĬШĬŔƚƣƖŔĦƣƚЯШƽĲШƨƚĲĬШċШƓƨƖƓŸƚŔƻĲШ
ƚċůƓũŔŰŊШůĲƣőŸĬЮШÉĲĦŸŰĬЯШƽĲШƨƚĲĬШċШƚƣƖċƣŔǯĲĬШůƨũƣŔƚƣċŊĲШƖċŰĬŸůШƚċůƓũŔŰŊШůĲƣőŸĬШƣŸШƚĲũĲĦƣШ
ƣőĲШĤũŸĦťƚЯШƻŔũũċŊĲƚЯШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШċŰĬШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚЮШÑőĲШƚĲũĲĦƣŔŸŰШŸŉШƚƣċƣĲƚШ
őċƚШĤĲĲŰШůċĬĲШĤċƚĲĬШŸŰШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШċŊƖŔĦƨũƣƨƖċũШċĦƣŔƻŔƣŔĲƚЯШƣőĲШũĲƻĲũШŸŉШĲĦŸŰŸůŔĦШ
ĬĲƻĲũŸƓůĲŰƣШċŰĬШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШĦƖŸƓƚЮШÑőŔƚШƚƣƨĬǃШũŸŸťƚШċƣШƣőƖĲĲШfŰĬŔċŰШƚƣċƣĲƚЯШ~ċĬőǃċШ
ÂƖċĬĲƚőЯШÂƨŰŢċĤЯШċŰĬШ7ŔőċƖШы 
[ŔŊƨƖĲШΟЮΝьЮШ 
 
7ŔőċƖШŔƚШċШƖĲũċƣŔƻĲũǃШƓŸŸƖШƚƣċƣĲЯШ~ċĬőǃċШÂƖċĬĲƚőШŔƚШŔŰШƣőĲШůŔĬĬũĲЯШċŰĬШÂƨŰŢċĤШŔƚШƚŸůĲƽőċƣШċШůŸƖĲШ
ƓƖŸƚƓĲƖŸƨƚШƚƣċƣĲШƚŸШŉċƖШċƚШċŊƖŔĦƨũƣƨƖĲШŔƚШĦŸŰĦĲƖŰĲĬЮШ ŰĬШƚŸůĲШŸƖШůŸƚƣШƚĲũĲĦƣĲĬШĦƖŸƓƚШċƖĲШƽŔĬĲũǃШ
ċƻċŔũċĤũĲШŔŰШƣőĲƚĲШƚƣċƣĲƚЮШfŰШ~ċĬőǃċШÂƖċĬĲƚőЯШƽĲШƓŔĦťĲĬШŉŸƨƖШŉŸŸĬШĦƖŸƓƚШыƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШ
ċŰĬШƚŸǃĤĲċŰьЮШfŰШÂƨŰŢċĤШċŰĬШ7ŔőċƖЯШƽĲШƓŔĦťĲĬШÂċĬĬǃЯШċШuőċƖŔŉШĦƖŸƓЮШÑőĲƚĲШĦƖŸƓƚШċƖĲШƖĲƚƓŸŰƚŔĤũĲШ
ŉŸƖШůċŔŰƣċŔŰŔŰŊШŉŸŸĬШċŰĬШŰƨƣƖŔƣŔŸŰċũШƚĲĦƨƖŔƣǃШċĦƖŸƚƚШƣőĲШŊũŸĤĲШċŰĬШċƖĲШƽŔĬĲũǃШĦƨũƣŔƻċƣĲĬШŔŰШƣőĲƚĲШ
ƚƣċƣĲƚЮШ 

[ŔŊƨƖĲШΟЮΝаШ~ċƓШŸŉШfŰĬŔċШċŰĬШ~ċĬőǃċШÂƖċĬĲƚőЯШÂƨŰŢċĤЯШċŰĬШ7ŔőċƖ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ÉŸƨƖĦĲжЮ9ĲŰƚƨƚЮŸŉЮfŰĬŔċ 
 
ÑŸШƨŰĬĲƖƚƣċŰĬШƣőĲШÂcxШĬǃŰċůŔĦƚШŉŸƖШĲċĦőШĦƖŸƓШŔŰШċШƚƣċƣĲЯШƽĲШƓŔĦťĲĬШŸŰĲШůċŢŸƖШĦƖŸƓрƓƖŸĬƨĦŔŰŊШ
ĬŔƚƣƖŔĦƣШċŰĬШƣőĲШŸƣőĲƖШŸŰĲШƣőċƣШŔƚШƚŸůĲőŸƽШċШƖĲũċƣŔƻĲũǃШũĲƚƚрƓƖŸĬƨĦŔŰŊШĬŔƚƣƖŔĦƣЮШ§ƣőĲƖШŉċĦƣŸƖƚШ
ŔŰĦũƨĬĲШƣőĲШċũũŸĦċƣŔŸŰШŸŉШƓƖŸĬƨĦƣŔŸŰШŔŰШƣőĲШÉƣċƣĲрÉƓĲĦŔǯĦШ ŊƖŸШ9ũŔůċƣŔĦШüŸŰĲƚШыÉ 9üƚрƚĲĲШÑċĤũĲШ
ΟЮΝШĤĲũŸƽьШċŰĬШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШĬŔǭĲƖĲŰƣШƚƨƓƓũǃШĦőċŔŰШċĦƣŸƖƚЯШƚƨĦőШċƚШůċŰĬŔƚШċŰĬШƚƣŸƖċŊĲШƨŰŔƣƚЮШ
~ċŔŰũǃЯШƽĲШĦŸŰƚŔĬĲƖĲĬШƣőĲШĦƖŸƓШĬŔƚƣƖŔĦƣƚШĤċƚĲĬШŸŰШƓƖŸĬƨĦƣŔŸŰШƚőċƖĲШыÑEШΞΜΝΦрΞΜьШċŰĬШƣőĲШũĲƻĲũШŸŉШ
ĦƖŸƓрƚƓĲĦŔǯĦШċĦƣŔƻŔƣŔĲƚШŔŰШΞΜΞΝрΞΞЮШìĲШĦőŸƚĲШƣőĲШƚċůĲШĬŔƚƣƖŔĦƣƚШŉŸƖШƓċĬĬǃШċŰĬШƽőĲċƣШы]ƽċũŔŸƖШѼШ
ÅċŔƚĲŰьШŉŸƖШĦŸůƓċƖċƣŔƻĲШċŰċũǃƚŔƚЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШċũƚŸШĦŸŰƚŔĬĲƖШċШĬŔƚƣƖŔĦƣШƽŔƣőШƣƽŸШĦƖŸƓƚШŔŰШƣőĲШ
ƚċůĲШƚĲċƚŸŰƚШыÅċŢŊċƖőШŉŸƖШuőċƖŔŉШ~ċŔǍĲШѼШÉŸǃĤĲċŰьШŉŸƖШƣőĲШǯŰċũШƚĲũĲĦƣŔŸŰШŸŉШĦƖŸƓШĬŔƚƣƖŔĦƣƚЮШ ШŉĲƽШ
ĲǂĦĲƓƣŔŸŰƚШĲǂŔƚƣШŔŰШƣőĲШĬŔƚƣƖŔĦƣШƚĲũĲĦƣŔŸŰШĬƨĲШƣŸШƣőĲШĦƨƖƖĲŰƣШĦƖŸƓƓŔŰŊШƓċƣƣĲƖŰШĬĲƻŔċƣŔŸŰШŉƖŸůШƣőĲШ
ƓƨĤũŔƚőĲĬШĬċƣċЮ 

~ċĬőǃċШÂƖċĬĲƚő 

7ŔőċƖ 

ÂƨŰŢċĤ 
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Table 3.1: State-wise agro climatic zones  

ÉũЮШ ŸЮ ÉƣċƣĲ ŊƖŸШ9ũŔůċƣŔĦШüŸŰĲ 
Ν 7ŔőċƖ üŸŰĲрΝаШ ŸƖƣőШ ũũƨƻŔċũШÂũċŔŰ 

üŸŰĲрΞаШŰŸƖƣőШEċƚƣШ ũũƨƻŔċũШÂũċŔŰ 
üŸŰĲрΟаШыüŸŰĲШΟ ШÉŸƨƣőШEċƚƣШ ũũƨƻŔċũШÂũċŔŰШċŰĬШüŸŰĲШΟ7рШÉŸƨƣőШ
ìĲƚƣШ ũũƨƻŔċũШÂũċŔŰьЮ 

Ξ ~ċĬőǃċШÂƖċĬĲƚő üŸŰĲШΝаШ~ċũƽċШÂũċƣĲċƨ 
üŸŰĲШΞаШéŔŰĬőǃċШÂũċƣĲċƨ 
üŸŰĲШΟаШ9ĲŰƣƖċũШ ċƖůċĬċШéċũũĲǃ 
üŸŰĲШΠаШÉċƣƓƨƖċШÂũċƣĲċƨ 
üŸŰĲШΡаШsőċĤƨċШcŔũũƚШ 
üŸŰĲШΣаШ]ŔƖĬШÅĲŊŔŸŰ 
üŸŰĲШΤаШuǃůŸƖĲШÂũċƣĲċƨШѼШÉċƣƓƨƖċШcŔũũƚ 
üŸŰĲШΥаШ7ƨŰĬĲũťőċŰĬШÅĲŊŔŸŰ 
üŸŰĲШΦаШ ŔůċƖШÂũċŔŰƚ 
üŸŰĲШΝΜаШ ŸƖƣőĲƖŰШcŔũũШÅĲŊŔŸŰШŸŉШ9őőċƣƣŔƚŊċƖő 
üŸŰĲШΝΝЮШ9őőċƣƣŔƚŊċƖhШƓũċŔŰƚ 

Ο ÂƨŰŢċĤ üŸŰĲШΝаШÉƨĤр~ŸƨŰƣċŔŰШÖŰĬƨũċƣŔŰŊШÅĲŊŔŸŰ 
üŸŰĲШΞаШÖŰĬƨũċƣŔŰŊШÂũċŔŰШÅĲŊŔŸŰШ 
üŸŰĲШΟаШ9ĲŰƣƖċũШÂũċŔŰШÅĲŊŔŸŰ 
üŸŰĲШΠаШìĲƚƣĲƖŰШÂũċŔŰШÅĲŊŔŸŰ 
üŸŰĲШΡаШìĲƚƣĲƖŰШÅĲŊŔŸŰ 
üŸŰĲШΣаШ[ũŸŸĬШÂũċŔŰШÅĲŊŔŸŰ 

ÉŸƨƖĦĲжЮf9 Å 
 
ΟЮΞЮΝ ÉĲũĲĦƣŔŸŰШŸŉШ9ƖŸƓр?ŔƚƣƖŔĦƣƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚő 
 
ìĲШƚĲũĲĦƣĲĬШĲŔŊőƣШĦƖŸƓШĬŔƚƣƖŔĦƣƚШċŰĬШŉŸƨƖШĦƖŸƓƚррƣőƖĲĲШťőċƖŔŉШĦƖŸƓƚррƚŸǃĤĲċŰЯШƓċĬĬǃЯШċŰĬШ
ůċŔǍĲЯШċŰĬШŸŰĲШÅċĤŔШĦƖŸƓШрƽőĲċƣШŔŰШ~ċĬőǃċШÂƖċĬĲƚőЮШ[ŔŊƨƖĲШΟЮΞШŔũũƨƚƣƖċƣĲƚШƣőĲШƚƣċƣĲШůċƓЯШ
ƚőŸƽŔŰŊШƣőĲШĬŔƚƣƖŔĦƣƚШƚĲũĲĦƣĲĬШŉŸƖШƣőĲШƚƨƖƻĲǃЮ 
 
ü Paddy and wheat 

 
ÑőĲШƚċůƓũĲШĦƖŸƓШĬŔƚƣƖŔĦƣƚШĦŸƻĲƖШƣƽŸШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЯШŔЮĲЮЯШ9ĲŰƣƖċũШ ċƖůċĬċШéċũũĲǃШċŰĬШ]ŔƖĬШ
ƖĲŊŔŸŰЯШŉŸƖШƓċĬĬǃШċŰĬШƽőĲċƣШĦƖŸƓƚШŊƖŸƽŰШĬƨƖŔŰŊШƣőĲШuőċƖŔŉШċŰĬШÅċĤŔШƚĲċƚŸŰƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ[ŸƖШƣőĲШ
ƚƣƨĬǃЯШƽĲШƓŔĦťĲĬШƣƽŸШĬŔƚƣƖŔĦƣƚЯШŔЮĲЮЯШÅċŔƚĲŰШċŰĬШ]ƽċũŔŸƖЯШŉċũũŔŰŊШŔŰƣŸШĬŔǭĲƖĲŰƣШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЯШ
ŔЮĲЮШ9ĲŰƣƖċũШ ċƖůċĬċШéċũũĲǃШċŰĬШ]ŔƖĬШƖĲŊŔŸŰЮШÅċŔƚĲŰШŔƚШċШƚŔŊŰŔǯĦċŰƣШƽőĲċƣШċŰĬШƓċĬĬǃрƓƖŸĬƨĦŔŰŊШ
ĬŔƚƣƖŔĦƣЯШƽőŔũĲШ]ƽċũŔŸƖШŔƚШċШƖĲũċƣŔƻĲũǃШũĲƚƚШƓƖŸĬƨĦŔŰŊШĤċƚĲĬШŸŰШƓƖŸĬƨĦƣŔŸŰШƚőċƖĲШыÑEШΞΜΝΦрΞΜьЮ 
 
ü Soybean 
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ÑőĲШƚċůƓũĲШĦƖŸƓШĬŔƚƣƖŔĦƣƚШĦŸƻĲƖШƣƽŸШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЯШŔЮĲЮЯШ~ċũƽċШƓũċƣĲċƨШċŰĬШéŔŰĬőǃċШ
ƓũċƣĲċƨЮШÉŸǃĤĲċŰШĦƖŸƓƚШŊƖŸƽƚШĬƨƖŔŰŊШƣőĲШuőċƖŔŉШƚĲċƚŸŰЮШ[ŸƖШƣőĲШƚƣƨĬǃЯШƽĲШыƚĲũĲĦƣĲĬШƣőƖĲĲШ
ĬŔƚƣƖŔĦƣƚЯШŔЮĲЮЯШÖŢŢċŔŰЯШ7őŸƓċũЯШċŰĬШÅċŢŊċƖőЯШŉċũũŔŰŊШŔŰШĬŔǭĲƖĲŰƣШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЮ 
 
ü Maize 

 
ÑőĲШƚċůƓũĲШĦƖŸƓШĬŔƚƣƖŔĦƣƚШĦŸƻĲƖШƣƽŸШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЯШŔЮĲЮЯШ~ċũƽċШƓũċƣĲċƨШċŰĬШÉċƣƓƨƖċШƓũċƣĲċƨШ
ŉŸƖШ~ċŔǍĲШĦƖŸƓƚШŊƖŸƽŰШĬƨƖŔŰŊШƣőĲШuőċƖŔŉШƚĲċƚŸŰЮШ[ŸƖШƣőĲШƚƣƨĬǃЯШƽĲШƓŔĦťĲĬШƣƽŸШĬŔƚƣƖŔĦƣƚЯШŔЮĲЮЯШŸŰĲШ
ůċŢŸƖШƓƖŸĬƨĦŔŰŊШы9őőŔŰĬƽċƖċьШċŰĬШŸŰĲШƖĲũċƣŔƻĲũǃШũĲƚƚШƓƖŸĬƨĦŔŰŊШĬŔƚƣƖŔĦƣШыÅċŢŊċƖőьШŉċũũŔŰŊШŔŰШ
ĬŔǭĲƖĲŰƣШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЮ 
 
ΟЮΞЮΞ ÉĲũĲĦƣŔŸŰШŸŉШ9ƖŸƓр?ŔƚƣƖŔĦƣƚШŔŰШÂƨŰŢċĤШċŰĬШ7ŔőċƖ 
 
ü Paddy 

 
7ċƚĲĬШŸŰШƣőĲШċƖĲċШċŰĬШũĲƻĲũШŸŉШƓƖŸĬƨĦƣŔŸŰЯШŔŰШÂƨŰŢċĤШċŰĬШ7ŔőċƖЯШƽĲШƓŔĦťĲĬШƣƽŸШĦƖŸƓШĬŔƚƣƖŔĦƣƚЯШĲċĦőШ
ŉƖŸůШĬŔǭĲƖĲŰƣШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚШы[ŔŊƨƖĲШΟЮΞьЮШìĲШƚƨƖƻĲǃĲĬШ ůƖŔƣƚċƖШċŰĬШ7őċƣŔŰĬċШŉƖŸůШÂƨŰŢċĤЯШ
ŉċũũŔŰŊШŔŰƣŸШĬŔǭĲƖĲŰƣШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЯШŔЮĲЮЯШƣőĲШĦĲŰƣƖċũШƓũċŰĲШыÉ 9üШΟьШċŰĬШìĲƚƣĲƖŰШǍŸŰĲШыÉ 9üШ
ΡьЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ7ċƣőŔŰĬċШŔƚШċШƚŔŊŰŔǯĦċŰƣШƓċĬĬǃрƓƖŸĬƨĦŔŰŊШĬŔƚƣƖŔĦƣЯШƽőŔũĲШ ůƖŔƣƚċƖШŔƚШċШƖĲũċƣŔƻĲũǃШ
ũĲƚƚШƓƖŸĬƨĦŔŰŊШŸŰĲШĤċƚĲĬШŸŰШƓƖŸĬƨĦƣŔŸŰШƚőċƖĲШыÑEШΞΜΝΦрΞΜьЮШ[ƖŸůШ7ŔőċƖЯШƽĲШƓŔĦťĲĬШƣőĲШŉŸũũŸƽŔŰŊШ
ĬŔƚƣƖŔĦƣƚуÅŸőƣċƚЯШċŰĬШ~ƨǍċǭċƖƓƨƖбШƣőĲǃШŉċũũШŔŰШÉŸƨƣőШ7ŔőċƖШ ũũƨƻŔċũШÂũċŔŰШüŸŰĲШы 9üШΟьШċŰĬШ ŸƖƣőШ
ìĲƚƣШ ũũƨƻŔċũШÂũċŔŰШüŸŰĲШы 9üШΝьЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÅŸőƣċƚШŔƚШċШůċŢŸƖШƓċĬĬǃрƓƖŸĬƨĦŔŰŊШĬŔƚƣƖŔĦƣШ
ĦŸůƓċƖĲĬШƣŸШ~ƨǍċǭċƖƓƨƖЮ 
 

[ŔŊƨƖĲШΟЮΞаШ?ŔƚƣƖŔĦƣШ~ċƓШŸŉШ~ċĬőǃċШÂƖċĬĲƚőЯШÂƨŰŢċĤЯШċŰĬШ7ŔőċƖ 
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ÉŸƨƖĦĲжЮ9ƖĲċƣĲĬЮƨƚŔŰŊЮ]fÉЮůċƓƓŔŰŊЮĤċƚĲĬЮŸŰЮ9ĲŰƚƨƚЮŸŉЮfŰĬŔċеЮΥΣΤΤЮĬŔƚƣƖŔĦƣЮĤŸƨŰĬċƖǃд 
 

ΟЮΟ ÉĲũĲĦƣŔŸŰШŸŉШŉċƖůĲƖƚШċŰĬШŸƣőĲƖШƚƣċťĲőŸũĬĲƖƚ 
 
ÑőĲШƚőċƖĲШŸŉШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШŔŰШĲċĦőШǍŸŰĲоĬŔƚƣƖŔĦƣШőċƚШĤĲĲŰШċũũŸĦċƣĲĬШŉŸƖШƣőĲШƚċůƓũĲШƚƨƖƻĲǃШ
ĤċƚĲĬШŸŰШƣőĲШƓƖŸƓŸƖƣŔŸŰċƣĲЮƚőċƖĲШŸŉШƓƖŸĬƨĦƣŔŸŰШŸŉШƣőĲШƖĲƚƓĲĦƣŔƻĲШǍŸŰĲƚШŔŰШƣőĲШƚƣċƣĲЮШìĲШƨƚĲШċШ
ůƨũƣŔрƚƣċŊĲШ ƚƣƖċƣŔǯĲĬШ ƖċŰĬŸůШ ƚċůƓũŔŰŊШ ůĲƣőŸĬШ ƣŸШ ƚĲũĲĦƣШ ƣőĲШ ĤũŸĦťƚЯШ ƻŔũũċŊĲƚЯШ ċŰĬШ
ŉċƖůĲƖƚоƚƣċťĲőŸũĬĲƖƚ6ЮШfŰШƣőĲШǯƖƚƣШƚƣċŊĲЯШƽĲШĦőŸƚĲШƣőĲШĬŔƚƣƖŔĦƣƚШĤċƚĲĬШŸŰШƣőĲШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚЯШ
ƖĲĦĲŰƣШĦƖŸƓрƚƓĲĦŔǯĦШċĦƣŔƻŔƣŔĲƚШыΞΜΞΝрΞΞьЯШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũЯШċŰĬШċƖĲċШƨŰĬĲƖШƓƖŸĬƨĦƣŔŸŰШŸŉШƣőĲШ
ƚĲũĲĦƣĲĬШĦƖŸƓШŔŰШƣőĲШĬŔƚƣƖŔĦƣЮШ ŉƣĲƖШƣőċƣЯШƽĲШƖċŰĬŸůũǃШƓŔĦťĲĬШƣƽŸШĤũŸĦťƚШċŰĬШƚƨƖƻĲǃĲĬШǯƻĲШƻŔũũċŊĲƚШ
ŔŰШĲċĦőШĤũŸĦťШŉƖŸůШƣőĲШũŔƚƣШƻŔũũċŊĲƚЮШ[ŔŰċũũǃЯШƽĲШƖċŰĬŸůũǃШƚĲũĲĦƣĲĬШΝΜΜШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШыΝΜШ
ŉċƖůŔŰŊШccƚШŉƖŸůШċШƻŔũũċŊĲьШŔŰШĲċĦőШĬŔƚƣƖŔĦƣШĦőŸƚĲŰШŉƖŸůШƣőĲШũŔƚƣШŸŉШŉċƖůĲƖƚШƓƖĲƓċƖĲĬШĬƨƖŔŰŊШƣőĲШ
ĤċƚĲũŔŰĲШƚƨƖƻĲǃШыÑċĤũĲШΟЮΞьЮ7Ш 

 
6First Stage Units: Districts; Second Stage Units: Blocks; Third Stage Units: villages/warehouse/cold storage/processing 
units/wholesaler/retailer (trader); and the Fourth Stage Units: household/farmers/respondents. 
 
7 While data for all the 10 farmers selected at the HH level shall be collected based on enquiry mode, two farmers (at least 20 percent) 
from 10 selected farmers shall be randomly selected for the objective measurements of losses. 
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fŰШŸƨƖШĤċƚĲũŔŰĲШƚƨƖƻĲǃЯШƽĲШƓƖĲƓċƖĲĬШũŔƚƣƚШŸŉШŉċƖůĲƖƚѣШőŸƨƚĲőŸũĬƚШŔŰШĲċĦőШƻŔũũċŊĲЯШƖĲĦŸƖĬƚШŸŉШƣőĲŔƖШ
ŸƓĲƖċƣĲĬШũċŰĬШċƖĲċЯШċŰĬШŸƣőĲƖШĲƚƚĲŰƣŔċũШŔŰŉŸƖůċƣŔŸŰЮШ[ŔƖƚƣЯШƽĲШũŔƚƣĲĬШċũũШƣőĲШccƚШŊƖŸƽŔŰŊШƣőĲШ
ƚĲũĲĦƣĲĬШĦƖŸƓƚШŔŰШċШƚƓĲĦŔǯĦШƻŔũũċŊĲбШċŉƣĲƖШƣőċƣЯШƽĲШĦċƣĲŊŸƖŔǍĲĬШƣőĲШccƚШĤċƚĲĬШŸŰШƣőĲШũċŰĬőŸũĬŔŰŊШ
ƚŔǍĲШċƚШŉŸũũŸƽƚ8Ѽ9Ю 
 

Table 3.2: District -wise sample size for the selected crops  
9ƖŸƓ ìőĲċƣ ÂċĬĬǃ ~ċŔǍĲ ÉŸǃĤĲċŰ ÑŸƣċũ 
]ƽċũŔŸƖ ΝΞΥ ΝΟΜ Μ Μ ΞΡΥ 
ÅċŔƚĲŰ ΝΞΥ ΝΟΜ Μ Μ ΞΡΥ 
9őőŔŰĬƽċƖċ Μ Μ ΝΟΜ Μ ΝΟΜ 

ÅċŢŊċƖő Μ Μ ΝΟΜ ΝΟΜ ΞΣΜ 
7őŸƓċũ Μ Μ Μ  ΝΟΜ ΝΟΜ 
7őċƣŔŰĬċ Μ ΝΟΜ Μ Μ ΝΟΜ 
ůƖŔƣƚċƖ Μ ΝΟΜ Μ Μ ΝΟΜ 

~ƨǍċǭċƖƓƨƖ Μ ΝΟΜ Μ Μ ΝΟΜ 

ÅŸőƣċƚ Μ ΝΟΜ Μ Μ ΝΟΜ 
ÑŸƣċũ ΞΡΣ ΤΥΜ ΞΣΜ ΞΣΜ ΝΡΡΣ 
ÉŸƨƖĦĲжЮƨƣőŸƖƚЮǯĲũĬЮƚƨƖƻĲǃе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
ƓċƖƣШŉƖŸůШŉċƖůĲƖƚЯШƽĲШċũƚŸШƚĲũĲĦƣĲĬШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚШƚƨĦőШċƚШƣƖċŰƚƓŸƖƣĲƖƚЯШƚƣŸƖċŊĲШ

ƨŰŔƣƚЯШƓƖŸĦĲƚƚŸƖƚЯШƽőŸũĲƚċũĲƖƚЯШċŰĬШƖĲƣċŔũĲƖƚШыÑċĤũĲШΦЮΦьЮШ[ŸƖШĲċĦőШĦƖŸƓЯШƽĲШĦőŸƚĲШƣĲŰШůċƖťĲƣр
ũĲƻĲũШƚƣċťĲőŸũĬĲƖƚШыĲŔŊőƣШŉŸƖШƽőĲċƣьШċŰĬШŸŰĲШũċĤŸƖċƣŸƖǃШŔŰШĲċĦőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШĦŸũũĲĦƣŔŸŰШċŰĬШ
ĲǂƓĲƖŔůĲŰƣШƓƨƖƓŸƚĲƚЮШ ƣШĲċĦőШƓŸŔŰƣШŸŉШƣőĲШƚĲũĲĦƣĲĬШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚЯШƽĲШƖċŰĬŸůũǃШƣŸŸťШ
ƣƽŸШŉƖŸůШƣőĲШũŔƚƣШŸŉШƚƣċťĲőŸũĬĲƖƚШŔŰШċШĬŔƚƣƖŔĦƣЮ 
 

Table 3.3: Stakeholder -wise sample size  
ÉƣċťĲőŸũĬĲƖƚ ìőĲċƣ ÂċĬĬǃ ~ċŔǍĲ ÉŸǃĤĲċŰ ÑŸƣċũ 
[ċƖůĲƖƚрfŰƕƨŔƖǃ ΞΜΜ ΣΜΜ ΞΜΜ ΞΜΜ ΝΞΜΜ 
[ċƖůĲƖƚр§ĤƚĲƖƻċƣŔŸŰ ΠΜ ΝΞΜ ΠΜ ΠΜ ΞΠΜ 
ÑƖċŰƚƓŸƖƣĲƖƚ Π ΝΞ Π Π ΞΠ 
ÉƣŸƖċŊĲШƨŰŔƣƚ Π ΝΞ Π Π ΞΠ 
ÂƖŸĦĲƚƚŔŰŊ Μ ΝΞ Π Π ΞΜ 
ìőŸũĲƚċũĲƖƚ Π ΝΞ Π Π ΞΠ 
ÅĲƣċŔũĲƖƚ Π ΝΞ Π Π ΞΠ 
ÑŸƣċũ ΞΡΣ ΤΥΜ ΞΣΜ ΞΣΜ ΝΡΡΣ 
ÉŸƨƖĦĲжЮ ƨƣőŸƖƚЮǯĲũĬЮƚƨƖƻĲǃе f9ÅfEÅц ?~fЮΥΣΥΥ 
  

 
8ШÑőĲШƚĲũĲĦƣŔŸŰШŸŉШccШŔŰƻŸũƻĲĬШƣƽŸШƚƣċŊĲƚЮШfŰШƣőĲШǯƖƚƣШƚƣċŊĲЯШƽĲШĦőŸƚĲШċũũШƣőŸƚĲШŉċƖůĲƖƚШŊƖŸƽŔŰŊШƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓШŔŰШċШƓċƖƣŔĦƨũċƖШƻŔũũċŊĲЮШ
fŰШƣőĲШƚĲĦŸŰĬШƚƣċŊĲЯШƽĲШĦċƣĲŊŸƖŔǍĲĬШċũũШŉċƖůĲƖƚШƓƖŸƓŸƖƣŔŸŰċƣĲũǃШĤċƚĲĬШŸŰШũċŰĬőŸũĬŔŰŊШƚŔǍĲШƽŔƣőШċШŉĲƽШĲǂĦĲƓƣŔŸŰƚЮ 
9ШůċƖŊŔŰċũШŉċƖůĲƖƚШƽŔƣőШŸƓĲƖċƣŔŸŰċũШőŸũĬŔŰŊƚШƨƓШƣŸШΞЮΡΜШċĦƖĲƚЯШƚůċũũШŉċƖůĲƖƚШŉƖŸůШΞЮΡΝШрШΡЮΜШċĦƖĲƚЯШƚĲůŔрШůĲĬŔƨůШŉċƖůĲƖƚШŉƖŸůШΡЮΝШрШ
ΝΜЮΜШċĦƖĲƚЯШůĲĬŔƨůШŉċƖůĲƖƚШŉƖŸůШΝΜЮΝШрШΞΡЮΜШċĦƖĲƚЯШũċƖŊĲШŉċƖůĲƖƚШċĤŸƻĲШΞΡШċĦƖĲƚЮ 
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ΟЮΠ §ƨƖШǯĲũĬШƚƨƖƻĲǃШċƓƓƖŸċĦő 
 

ΟЮΠЮΝ ÉƨƖƻĲǃШƣŸŸũƚШŉŸƖШĬċƣċШĦŸũũĲĦƣŔŸŰ 
 

ìĲШƓƖĲƓċƖĲĬШċШƚĲƣШŸŉШǯƻĲШƚĲƓċƖċƣĲШƕƨĲƚƣŔŸŰŰċŔƖĲƚШƣŸШĦŸũũĲĦƣШĬċƣċШŉƖŸůШƚƣċťĲőŸũĬĲƖƚ10ШċũŸŰŊШƣőĲШ
ĦƖŸƓШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШƨƚĲĬШƣőĲШŉŸũũŸƽŔŰŊШŔŰƚƣƖƨůĲŰƣƚбШċШůŸŔƚƣƨƖĲШ
ůĲƣĲƖШċŰĬШƣƽŸШƓŸƖƣċĤũĲШƽĲŔŊőŔŰŊШůċĦőŔŰĲƚШыĦċŰШƽĲŔŊőШŉƖŸůШΜЮΝШŊƖċůƚШƨƓШƣŸШΡШťŊШŸƖШůŸƖĲьЮШ
[ƨƖƣőĲƖůŸƖĲЯШƽĲШƨƚĲĬШŸƣőĲƖШŰĲĦĲƚƚċƖǃШŔƣĲůƚЯШŔŰĦũƨĬŔŰŊШůĲċƚƨƖŔŰŊШƣċƓĲƚЯШƖŸƓĲƚШƣŸШĤŔŰĬШƣőĲШ
őċƖƻĲƚƣĲĬШĦƖŸƓƚЯШƚĲċũċĤũĲШƓũċƚƣŔĦШĤċŊƚШƣŸШĦŸũũĲĦƣШƚċůƓũĲƚЯШůċŊŰŔŉǃŔŰŊШŊũċƚƚĲƚЯШƚċůƓũŔŰŊШƚƓĲċƖƚЯШ
ċŰĬШƚċůƓũĲШƣĲƚƣŔŰŊШůċĦőŔŰĲƚЮШ[ŔŰċũũǃЯШƣőĲШĲŰƨůĲƖċƣŸƖƚШĦċƖƖŔĲĬШŸƨƣШƚĲƻĲƖċũШŸƓĲƖċƣŔŸŰƚШŔŰШƣőĲШǯĲũĬШ
ыŔĬĲŰƣŔŉǃŔŰŊШƣőĲШǯĲũĬƚЯШƚĲũĲĦƣŔŰŊШƣőĲШƓũŸƣШċƖĲċЯШĦƖŸƓШĦƨƣƣŔŰŊЯШƽĲŔŊőŔŰŊЯШƓŔĦťŔŰŊЯШċŰĬШƚŸƖƣŔŰŊШƚċůƓũĲƚШ
ŉŸƖШƣőĲШũċĤŸƖċƣŸƖǃЯШĲƣĦЮьЯШƽőŔĦőШŔŰШƚŸůĲШĦċƚĲƚШċƖĲШŔůƓƖċĦƣŔĦċũШƣŸШƖĲĦŸƖĬШŸŰШƣőĲШƕƨĲƚƣŔŸŰŰċŔƖĲШ
ĬŔƖĲĦƣũǃЮ 
 
ÑőƖŸƨŊőШƣőĲШƕƨĲƚƣŔŸŰŰċŔƖĲЯШƽĲШĦŸũũĲĦƣĲĬШŔŰŉŸƖůċƣŔŸŰШыƕƨċũŔƣċƣŔƻĲЯШƕƨċŰƣŔƣċƣŔƻĲьШƣőƖŸƨŊőШĲŰƕƨŔƖǃШ
ċŰĬШ ŸĤƚĲƖƻċƣŔŸŰЮШ ìĲШ ĦŸũũĲĦƣĲĬШ ĬċƣċШ ƖĲŊċƖĬŔŰŊШ ƚƣċťĲőŸũĬĲƖƚѣШ ƓƖŸǯũĲƚЯШ ũċŰĬШ ƓƖŸǯũĲƚЯШ ĦƖŸƓШ
ƓƖŸĬƨĦƣŔŸŰШċŰĬШũŸƚƚШċƣШƻċƖŔŸƨƚШƚƣċŊĲƚррőċƖƻĲƚƣŔŰŊЯШƣőƖĲƚőŔŰŊЯШƽŔŰŰŸƽŔŰŊЯШƚŸƖƣŔŰŊЯШċŰĬШŊƖċĬŔŰŊЯШ
ĬƖǃŔŰŊЯШƓċĦťċŊŔŰŊЯШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШċŰĬШƚƣŸƖċŊĲШũĲƻĲũƚШŉƖŸůШƣőĲШƚĲũĲĦƣĲĬШƚƨƓƓũǃШĦőċŔŰШċĦƣŸƖƚЮ 
 
§ƨƖШƚƨƖƻĲǃШŔŰƚƣƖƨůĲŰƣƚШƕƨċŰƣŔŉǃШŉŸŸĬШũŸƚƚШыƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲьШċũŸŰŊШƣőĲШƻċũƨĲШĦőċŔŰШ
ĤĲŉŸƖĲШƖĲƣċŔũШĬŔƚƣƖŔĤƨƣŔŸŰШыĲǂĦũƨĬŔŰŊШĦŸŰƚƨůĲƖШĤƨǃŔŰŊШƓċƣƣĲƖŰƚьЮШìĲШǯƖƚƣШĦċũĦƨũċƣĲШċŊŊƖĲŊċƣĲШƚĲũŉр
ƖĲƓŸƖƣĲĬШĬċƣċШŸŉШũŸƚƚаШƽĲШċƚťШŉċƖůĲƖƚЯШƣƖċŰƚƓŸƖƣĲƖƚЯШƚƣŸƖċŊĲШƨŰŔƣШůċŰċŊĲƖƚЯШƽőŸũĲƚċũĲƖƚЯШċŰĬШ
ƖĲƣċŔũĲƖƚШċĤŸƨƣШƣőĲШƕƨċŰƣŔƣŔĲƚШыċŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШůŸŰĲƣċƖǃШƻċũƨĲƚьШŸŉШĦƖŸƓƚШĬŔƚĦċƖĬĲĬШĬƨƖŔŰŊШ
ƣőĲШƓƖŸĦĲƚƚĲƚШƣőċƣШƣőĲǃШƓĲƖŉŸƖůШыĲЮŊЮЯШőċƖƻĲƚƣŔŰŊЯШƣőƖĲƚőŔŰŊЯШƽŔŰŰŸƽŔŰŊЯШĦũĲċŰŔŰŊЯШƣƖċŰƚƓŸƖƣŔŰŊЯШ
ƓċĦťċŊŔŰŊЯШĲƣĦЮьЮШÑőŔƚШůĲƣőŸĬŸũŸŊǃШŔƚШŊĲŰĲƖċũũǃШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШĲƚƚĲŰƣŔċũШĲũĲůĲŰƣƚШŔŰШƣőĲШ
ċƻċŔũċĤũĲШũŔƣĲƖċƣƨƖĲШŸŰШůĲċƚƨƖŔŰŊШŉŸŸĬШũŸƚƚЮ 
 
ÑőĲШŉċƖůĲƖШũĲƻĲũШƕƨĲƚƣŔŸŰŰċŔƖĲШŉŸƖШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШőċƚШŉŸƨƖШƚĦőĲĬƨũĲƚЮШfŰШÉĦőĲĬƨũĲШΝЯШƽĲШ
ċƚťШƣőĲШƚƣċťĲőŸũĬĲƖƚШŉŸƖШĤċƚŔĦШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШƚƨƖƻĲǃШũŸĦċƣŔŸŰƚЯШĦƖŸƓШƚƨƖƻĲǃШĬĲƣċŔũƚЯШċŰĬШĤƖŔĲŉШ
ĬĲƣċŔũƚШŸŉШŉċƖůĲƖƚШċŰĬШƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓƚЮШÉĦőĲĬƨũĲШΞШĲŰƕƨŔƖĲƚШŸŰШƣőĲШĦƖŸƓШƓƖŸĬƨĦƣŔŸŰЯШƚƣŸƖċŊĲШ
ĬĲƣċŔũƚШċŰĬШĲŰƻŔƖŸŰůĲŰƣċũШŔůƓċĦƣШƓċƖċůĲƣĲƖƚЮШfŰШċĬĬŔƣŔŸŰЯШƚĦőĲĬƨũĲШΞШċƚťƚШƕƨĲƚƣŔŸŰƚШŸŰШcċƖƻĲƚƣШ
ċŰĬШƓŸƚƣőċƖƻĲƚƣШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚШċƣШĲċĦőШŸƓĲƖċƣŔŸŰШыőċƖƻĲƚƣŔŰŊЯШƣőƖĲƚőŔŰŊЯШĦũĲċŰŔŰŊЯШ
ĬƖǃŔŰŊЯШƚƣŸƖċŊĲЯШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШůċŰĬŔьЮШÉĦőĲĬƨũĲШΟЯШċƚťШƕƨĲƚƣŔŸŰƚШċĤŸƨƣШƣőĲШŉċƖůĲƖƚѣШ
ƖĲƚƓŸŰƚĲƚШŸŰШőŸƽШƣŸШůŔŰŔůŔǍĲШƣőĲШũŸƚƚЮШ[ŔŰċũũǃЯШƚĦőĲĬƨũĲШΠШċƚťƚШƕƨĲƚƣŔŸŰƚШŸŰШŸĤƚĲƖƻċƣŔŸŰШ
ůĲƣőŸĬШĬċƣċШĦŸũũĲĦƣŔŸŰШŉŸƖШƣőĲШŊƖċŔŰƚѣШƕƨċŰƣŔƣǃЯШƕƨċũŔƣǃЯШċŰĬШŸƣőĲƖШċƣƣƖŔĤƨƣĲƚЮ 
 
ÑőĲШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚѣШƚƨƖƻĲǃШƕƨĲƚƣŔŸŰŰċŔƖĲƚШċũƚŸШőċƻĲШŉŸƨƖШƚĦőĲĬƨũĲƚЮШÑőĲШƣƖċŰƚƓŸƖƣр
ũĲƻĲũШƕƨĲƚƣŔŸŰŰċŔƖĲШŉŸƖШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШőċƚШŉŸƨƖШƚĦőĲĬƨũĲƚЮШÉĦőĲĬƨũĲШΝШċƚťƚШŉŸƖШĤċƚŔĦШ
ŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШƚƨƖƻĲǃШũŸĦċƣŔŸŰƚЯШĦƖŸƓШƚƨƖƻĲǃШĬĲƣċŔũƚЯШċŰĬШĤƖŔĲŉШĬĲƣċŔũƚШŸŉШƣƖċŰƚƓŸƖƣĲƖƚШċŰĬШƣőĲШ
ƚĲũĲĦƣĲĬШĦƖŸƓƚЯШŔŰĦũƨĬŔŰŊШƣǃƓĲƚШŸŉШƣőĲШǰĲĲƣШƨƚĲĬШŉŸƖШƣőĲШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШĲƣĦЮШÉĦőĲĬƨũĲШΞЯШċƚťШ
ƕƨĲƚƣŔŸŰƚШŸŰШƣőĲШĬĲƚƣŔŰċƣŔŸŰШƣŸШƣƖċƻĲũЯШĬċƣĲШŸŉШũŸċĬŔŰŊШċŰĬШƨŰũŸċĬŔŰŊЯШƕƨċŰƣŔƣǃШũŸċĬĲĬШċŰĬШ

 
10ШÂƖŸĬƨĦĲƖƚоŉċƖůĲƖƚЯШÑƖċŰƚƓŸƖƣĲƖƚЯШÉƣŸƖċŊĲШƨŰŔƣƚШыƽċƖĲőŸƨƚĲƚЯШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШĲƣĦЮьЮ 
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ƨŰũŸċĬĲĬЯШƖŸċĬШƕƨċũŔƣǃЯШĲƣĦЮШÉĦőĲĬƨũĲШΟЯШċƚťШƕƨĲƚƣŔŸŰƚШċĤŸƨƣШƣőĲШƣƖċŰƚƓŸƖƣĲƖƚѣШƖĲƚƓŸŰƚĲƚШŸŰШőŸƽШ
ƣŸШůŔŰŔůŔǍĲШƣőĲШũŸƚƚЮШ[ŔŰċũũǃЯШŔŰШƚĦőĲĬƨũĲШΠЯШċƚťШƕƨĲƚƣŔŸŰƚШŸŰШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШĬċƣċШĦŸũũĲĦƣŔŸŰЮ 
 
[ŸƖШƚƣŸƖċŊĲШũĲƻĲũШƚƨƖƻĲǃƚЯШƚĦőĲĬƨũĲШΝШċƚťƚШŉŸƖШĤċƚŔĦШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШƚƨƖƻĲǃШũŸĦċƣŔŸŰƚЯШĦƖŸƓШ
ƚƨƖƻĲǃШĬĲƣċŔũƚЯШċŰĬШĤƖŔĲŉШĬĲƣċŔũƚШŸŉШƚƣŸƖċŊĲШƨŰŔƣƚЯШƓƖŸĦĲƚƚŔŰŊШƨŰŔƣƚЯШƽőŸũĲƚċũĲƖƚШċŰĬШƖĲƣċŔũĲƖƚШċŰĬШ
ƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓƚЮШfƣШċũƚŸШċƚťƚШƕƨĲƚƣŔŸŰƚШċĤŸƨƣШƣőĲШŔŰƚƣċũũĲĬШĦċƓċĦŔƣǃШƣőĲǃШőċŰĬũĲШŉŸƖШċШůŸŰƣőШŸƖШ
ǃĲċƖШċŰĬШƣőĲШƚƣŸƖċŊĲШůċƣĲƖŔċũƚШƣőĲǃШƨƚĲШŔŰШƣőĲШƚƣŸƖĲЮШÉĦőĲĬƨũĲШΞЯШċƚťШƕƨĲƚƣŔŸŰƚШŸŰШƣőĲШċƽċƖĲŰĲƚƚШ
ċĤŸƨƣШůŸĬĲƖŰШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШƣőĲШŰċƣƨƖĲШŸŉШƓĲƚƣŔĦŔĬĲƚШċŰĬШĦőĲůŔĦċũƚШƨƚĲĬШƣŸШƓƖŸƣĲĦƣШƣőĲШ
ŊƖċŔŰƚЯШŔŰĦũƨĬŔŰŊШƣőĲШƓƖŔĦĲШŔŰŉŸƖůċƣŔŸŰШŸŉШƣőĲШĬċůċŊĲĬШŊƖċŔŰƚШċŰĬШĦċƨƚĲƚШŸŉШƚƣŸƖċŊĲШũŸƚƚĲƚШĲƣĦЮШ
ÉĦőĲĬƨũĲШΟЯШċƚťШƕƨĲƚƣŔŸŰƚШċĤŸƨƣШƣőĲШƚƣŸƖċŊĲШůċŰċŊĲƖƚѣШƖĲƚƓŸŰƚĲƚШŸŰШőŸƽШƣŸШůŔŰŔůŔǍĲШƣőĲШũŸƚƚЮШ
[ŔŰċũũǃЯШƚĦőĲĬƨũĲШΠШċƚťƚШƕƨĲƚƣŔŸŰƚШŸŰШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШĬċƣċШĦŸũũĲĦƣŔŸŰШŉŸƖШƣőĲШŊƖċŔŰƚѣШƕƨċŰƣŔƣǃЯШ
ƕƨċũŔƣǃЯШċŰĬШŸƣőĲƖШċƣƣƖŔĤƨƣĲƚЮ 
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Π EƚƣŔůċƣŔŸŰШŸŉШcċƖƻĲƚƣШċŰĬШÂŸƚƣрcċƖƻĲƚƣШxŸƚƚШŉŸƖШÅĲŉĲƖĲŰĦĲШ
9ƖŸƓƚ 

 

ΠЮΝ fŰƣƖŸĬƨĦƣŔŸŰ 
 
ƚШƽĲШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШũċƚƣШĦőċƓƣĲƖШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔƚШċШůċŢŸƖШĦŸŰĦĲƖŰШƣŸШŔŰĦƖĲċƚĲШŉŸŸĬШ

ċƻċŔũċĤŔũŔƣǃЯШĲũŔůŔŰċƣĲШőƨŰŊĲƖШċŰĬШċƨŊůĲŰƣШŉċƖůĲƖƚќШŔŰĦŸůĲЮШcŸƽĲƻĲƖЯШĬĲƣĲƖůŔŰŔŰŊШƣőĲШũŸƚƚШŔŰШƣőĲШ
ƚƨƓƓũǃШĦőċŔŰШŔƚШĦőċũũĲŰŊŔŰŊШĬƨĲШƣŸШĬŔǭĲƖĲŰĦĲƚШŔŰШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚШċĦƖŸƚƚШŉċƖůĲƖƚШċŰĬШƚƣċƣĲƚЮШШ
fŰШŸƖĬĲƖШƣŸШċŰƚƽĲƖШƣőŔƚЯШƣőŔƚШĦőċƓƣĲƖШƚƣƖŔƻĲƚШƣŸШĲƚƣŔůċƣĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШŔŰШ
ƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШƣĲƖůƚШĤǃШĤŸƣőШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŸƖǃШůĲƣőŸĬƚШŸŉШůċŢŸƖШŉŸŸĬШŊƖċŔŰƚШ
ыƓċĬĬǃШċŰĬШƽőĲċƣьЯШůċŔǍĲШċŰĬШƚŸǃċĤĲċŰШċŰĬШƣőĲШŉċĦƣŸƖƚШĬƖŔƻŔŰŊШƣőĲƚĲШũŸƚƚĲƚШƣŸШƚƣƖċƣĲŊŔǍĲШƓŸũŔĦǃШ
ŔŰƣĲƖƻĲŰƣŔŸŰƚШƣŸШƖĲĬƨĦĲШƣőĲůЮШìĲШƚƨƖƻĲǃĲĬШŉċƖůĲƖƚШċŰĬШŸƣőĲƖШƚƣċťĲőŸũĬĲƖƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШ
ŉŸƖШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰЯШċŰĬШŉŸƖШƓċĬĬǃЯШƽĲШƚƨƖƻĲǃĲĬШ~ċĬőǃċШÂƖċĬĲƚőЯШÂƨŰŢċĤЯШċŰĬШ
7ŔőċƖЮШ ìĲШ ŔŰƣĲƖƻŔĲƽĲĬШ ΝΞΜΜШ ŉċƖůŔŰŊШ őŸƨƚĲőŸũĬƚШ ċŰĬШ ĦŸŰĬƨĦƣĲĬШ ĬŔƖĲĦƣШ ůĲċƚƨƖĲůĲŰƣƚШ
ыŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬьШŉŸƖШĬċƣċШĦŸũũĲĦƣŔŸŰШŉŸƖШΞΜШƓĲƖĦĲŰƣШŸŉШƣőĲШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШыΞΠΜШŉċƖůĲƖƚШ
ŸƨƣШŸŉШΝΞΜΜШŉċƖůĲƖƚьЮШfŰШƣőĲШůċƖťĲƣШĦőċŰŰĲũƚЯШƽĲШŔŰƣĲƖƻŔĲƽĲĬШΝΝΣШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚШċŰĬШ
ĦŸŰĬƨĦƣĲĬШ ĬŔƖĲĦƣШ ĲǂƓĲƖŔůĲŰƣƚШ ŔŰШ ΞΠШ ƚƣŸƖċŊĲШ ƨŰŔƣƚШ ы[9fШ ċŰĬШ ÂƖŔƻċƣĲШ ƽċƖĲőŸƨƚĲƚьШ ĲƕƨċũũǃШ
ĬŔƚƣƖŔĤƨƣĲĬШċĦƖŸƚƚШΝΞШĦƖŸƓШĬŔƚƣƖŔĦƣƚЮШcŸƽĲƻĲƖЯШƽĲШƨƚĲĬШċШƻŔƚƨċũШƚĦċũĲШċƓƓƖŸċĦőШŔŰƚƣĲċĬШŸŉШċШĬŔƖĲĦƣШ
ůĲċƚƨƖĲůĲŰƣШ ůĲƣőŸĬШ ŉŸƖШ ĬċƣċШ ĦŸũũĲĦƣŔŸŰШ ŉŸƖШ ŸƣőĲƖШ ůċƖťĲƣрũĲƻĲũШ ƚƣċťĲőŸũĬĲƖƚЯШ ƚƨĦőШ ċƚШ
ƓƖŸĦĲƚƚŸƖƚЯШƽőŸũĲƚċũĲƖƚЯШƣƖċŰƚƓŸƖƣĲƖƚЯШċŰĬШƖĲƣċŔũĲƖƚЮШÖƚŔŰŊШƣőĲШċĤŸƻĲШůĲƣőŸĬŸũŸŊǃЯШƽĲШĲƚƣŔůċƣĲĬШ
ũŸƚƚШǯŊƨƖĲƚШċƣШĲċĦőШũĲƻĲũШċŰĬШċĬĬĲĬШƣőĲůШƣŸШŸĤƣċŔŰШċŊŊƖĲŊċƣĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċĦƖŸƚƚШƣőĲШ
ƚƨƓƓũǃШĦőċŔŰЮШcŸƽĲƻĲƖЯШĬƨĲШƣŸШƚŸůĲШĬċƣċШŔŰĦŸŰƚŔƚƣĲŰĦŔĲƚЯШůŔƚƚŔŰŊШƻċũƨĲƚЯШċŰĬШŸƨƣũŔĲƖƚЯШƽĲШ
ĬŔƚĦċƖĬĲĬШƚŸůĲШƚċůƓũĲƚЮШ~ŸƚƣШŸŉШƣőĲШƚƣċťĲőŸũĬĲƖƚШƽőŸШƓċƖƣŔĦŔƓċƣĲĬШŔŰШƣőŔƚШƚƨƖƻĲǃШƽĲƖĲШůċũĲЮШ
cŸƽĲƻĲƖЯШŔŰШŸƨƖШŉŸĦƨƚƚĲĬШŊƖŸƨƓШĬŔƚĦƨƚƚŔŸŰƚШы[]?ƚьЯШŸƨƖШƚƨƖƻĲǃШċũƚŸШĦŸƻĲƖƚШŉĲůċũĲШƚƣċťĲőŸũĬĲƖƚШ
ƣŸШťŰŸƽШƣőĲŔƖШƻŔĲƽƚШŸŰШŉŸŸĬШũŸƚƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰЮШ 
 
ÑőŔƚШĦőċƓƣĲƖШŔƚШŸƖŊċŰŔǍĲĬШċƚШŉŸũũŸƽƚаШǯƖƚƣЯШƽĲШŸƨƣũŔŰĲШƣőĲШċŊƖŔĦƨũƣƨƖĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƚƣċƣĲƚШ
ŉŸĦƨƚŔŰŊШŸŰШƣőĲШĦƖŸƓƚШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШƚƣƨĬǃШċŰĬШĬĲƚĦƖŔĤĲƚШƚŸĦŔŸрĲĦŸŰŸůŔĦШċŰĬШĬĲůŸŊƖċƓőŔĦШ
ƓƖŸǯũĲƚШŸŉШŸƨƖШƚċůƓũĲШċŊƖŔĦƨũƣƨƖĲШőŸƨƚĲőŸũĬƚЮШÉĲĦŸŰĬЯШƽĲШƓƖŸƻŔĬĲШĲƚƣŔůċƣĲƚШŸŉШƕƨċŰƣŔƣċƣŔƻĲЯШ
ƕƨċũŔƣċƣŔƻĲЯШċŰĬШĲĦŸŰŸůŔĦШũŸƚƚĲƚШŸŉШƓċĬĬǃЯШƽőĲċƣЯШƚŸǃċĤĲċŰШċŰĬШůċŔǍĲШŉŸƖШƚĲũĲĦƣĲĬШƚƣċƣĲƚЮШÑőŔƖĬЯШ
ƽĲШċƖĲШĦŸůƓċƖŔŰŊШƣőĲШũŸƚƚĲƚШċĦƖŸƚƚШŸƓĲƖċƣŔŸŰƚШĤǃШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬƚШƣŸШƣƖċĦĲШƣőĲШ
ƚƣċƣŔƚƣŔĦċũШĬŔǭĲƖĲŰĦĲƚШĤĲƣƽĲĲŰШƣőĲƚĲШƣƽŸШƣĲĦőŰŔƕƨĲƚЮШfŰШƣőĲШũċƚƣШƚĲĦƣŔŸŰЯШƽĲШŔŰƻĲƚƣŔŊċƣĲШƣőĲШ
ƖĲƚƨũƣƚШŸŉШŸƨƖШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШĲƚƣŔůċƣŔŸŰШƽŔƣőШĦŸƣĲůƓŸƖċƖǃШũŔƣĲƖċƣƨƖĲЮ 
 

ΠЮΞ ŊƖŔĦƨũƣƨƖĲШ ĬĲƻĲũŸƓůĲŰƣШ ŸŉШ ƚĲũĲĦƣĲĬШ ƚƣċƣĲƚШ ċŰĬШ ƚċůƓũĲШ őŸƨƚĲőŸũĬШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚШ 
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ƽŔƣőŔŰШfŰĬŔċŰШċŊƖŔĦƨũƣƨƖĲШőċƚШĤĲĲŰШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШƨŰĲƻĲŰШĬŔƚƣƖŔĤƨƣŔŸŰШċĦƖŸƚƚШƚƣċƣĲƚШċŰĬШċŊƖŸр
ĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚЮШ ŸƣċĤũǃЯШƣőĲШŊƖŸƽƣőШŸŉШƣƖċĦƣŸƖШƨƚċŊĲШőċƚШĤĲĲŰШũŔŰťĲĬШƣŸШċŰШŔŰĦƖĲċƚĲШŔŰШĦƖŸƓƓŔŰŊШ
ŔŰƣĲŰƚŔƣǃЯШċƚШŸĤƚĲƖƻĲĬШŔŰШƚƣƨĬŔĲƚШĤǃШsŸőũШыΝΦΤΜьШċŰĬШ9őŸƓƖċШыΝΦΤΞьЮ 
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fŰĬŔċќƚШ ċŊƖŔĦƨũƣƨƖċũШ ƣƖċŰƚŉŸƖůċƣŔŸŰШ őċƚШ ĤĲĲŰШ ĬƖŔƻĲŰШ ĤǃШ ċШ ƓƖŸĬƨĦƣŔƻŔƣǃрĦĲŰƣƖĲĬШ ċƓƓƖŸċĦőЯШ
ƓċƖƣŔĦƨũċƖũǃШĲƻŔĬĲŰƣШƚŔŰĦĲШƣőĲШċĬƻĲŰƣШŸŉШƣőĲШŊƖĲĲŰШƖĲƻŸũƨƣŔŸŰШŔŰШƣőĲШΝΦΣΜƚЮШÑőŔƚШƓċƖċĬŔŊůШƚőŔŉƣШőċƚШ
ũĲĬШƣŸШƖĲůċƖťċĤũĲШŊƖŸƽƣőШŔŰШŸƨƣƓƨƣЯШĲǂĲůƓũŔǯĲĬШĤǃШċШƚŔŊŰŔǯĦċŰƣШƖŔƚĲШŔŰШƣŸƣċũШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШ
ŉƖŸůШΡΜЮΥШ~~ÑШŔŰШΝΦΡΜрΡΝШƣŸШċŰШŔůƓƖĲƚƚŔƻĲШΟΜΥЮΣΡШ~~ÑШŔŰШΞΜΞΜрΞΝЮШÑőĲШƚƨƖŊĲШŔŰШƖŔĦĲШŊƖċŔŰШ
ƓƖŸĬƨĦƣŔŸŰШ ĲƚĦċũċƣĲĬШ ŉƖŸůШ ΞΜЮΡΥШ ~~ÑШ ƣŸШ ċŰШ ċƚƣŸŰŔƚőŔŰŊШ ΝΞΞЮΞΤШ ~~ÑЯШ ƽőŔũĲШ ƽőĲċƣШ ŊƖċŔŰШ
ƓƖŸĬƨĦƣŔŸŰШƽŔƣŰĲƚƚĲĬШċШĦŸůůĲŰĬċĤũĲШŔŰĦƖĲċƚĲШŉƖŸůШΣЮΠΣШ~~ÑШƣŸШΝΜΦЮΡΞШ~~ÑШŸƻĲƖШƣőĲШƚċůĲШ
ƓĲƖŔŸĬЮШ?ĲƚƓŔƣĲШƣőĲƚĲШŸƻĲƖċũũШƓŸƚŔƣŔƻĲШƣƖĲŰĬƚЯШƣőĲШƓċĦĲШŸŉШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШċŰĬШƣőĲШũĲƻĲũШŸŉШ
ůĲĦőċŰŔǍċƣŔŸŰШĲǂőŔĤŔƣШƖĲŊŔŸŰċũШĬŔƚƓċƖŔƣŔĲƚЯШƣőĲƖĲĤǃШŔŰǰƨĲŰĦŔŰŊШƣőĲШĲǂƣĲŰƣШŸŉШũŸƚƚĲƚШĲǂƓĲƖŔĲŰĦĲĬШ
ċƣШƣőĲШŉċƖůĲƖƚќШũĲƻĲũЮШÑőĲШċƻċŔũċĤŔũŔƣǃШŸŉШċŊƖŔĦƨũƣƨƖĲШůċƖťĲƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШƖŸċĬШĬĲŰƚŔƣǃШċũƚŸШ
ƻċƖǃШċĦƖŸƚƚШƚƣċƣĲƚЯШƽőŔĦőШŉƨƖƣőĲƖШĦŸŰƣƖŔĤƨƣĲƚШƣŸШƖĲŊŔŸŰċũШĬŔǭĲƖĲŰĦĲƚШŔŰШċŊƖŔĦƨũƣƨƖċũШƓĲƖŉŸƖůċŰĦĲШ
ċŰĬШƚƨƚĦĲƓƣŔĤŔũŔƣǃШƣŸШũŸƚƚĲƚШŔŰШŉċƖůŔŰŊШŸƓĲƖċƣŔŸŰƚЮШÖŰĬĲƖƚƣċŰĬŔŰŊШƣőĲƚĲШŔŰƣƖŔĦċĦŔĲƚШŔƚШĦƖƨĦŔċũШƣŸШ
ĦŸůƓƖĲőĲŰĬŔŰŊШƣőĲШŔŰƣƖŔĦċĦŔĲƚШŸŉШċŊƖŔĦƨũƣƨƖċũШĬǃŰċůŔĦƚШċŰĬШƣőĲШĦŸůƓũĲǂŔƣŔĲƚШŉċĦĲĬШĤǃШŉċƖůĲƖƚШŔŰШ
ĬŔǭĲƖĲŰƣШƖĲŊŔŸŰƚЮ 
 

[ŔŊƨƖĲШΠЮΝаШFarm-size distribution in selected states  

ÉŸƨƖĦĲжЮ ŊƖŔĦƨũƣƨƖĲЮĦĲŰƚƨƚЮΥΣΤΨцΤΩ 
 
ÑőĲШ ůċƖŊŔŰċũŔǍċƣŔŸŰШ ŸŉШ ŸƓĲƖċƣŔŸŰċũШ őŸũĬŔŰŊƚШ ŔŰШ 7ŔőċƖШ ƚƨƖƓċƚƚĲƚШ ƣőĲШ ċũũрfŰĬŔċШċƻĲƖċŊĲЯШ ƽŔƣőШ
ůċƖŊŔŰċũШŉċƖůĲƖƚШĦŸŰƚƣŔƣƨƣŔŰŊШċŰШŸƻĲƖƽőĲũůŔŰŊШΣΥШƓĲƖĦĲŰƣШƚőċƖĲШы[ŔŊƨƖĲШΠЮΝьЮШÑőĲШƓƖĲƻċũĲŰĦĲШŸŉШ
ƚůċũũĲƖШ ƓũŸƣШ ƚŔǍĲƚШ ċŰĬШ ŔŰƚƨǭŔĦŔĲŰƣШ ŔŰƻĲƚƣůĲŰƣШ ŔŰШ ŉċƖůŔŰŊШ ċĦƣШ ċƚШ ĤċƖƖŔĲƖƚШ ƣŸШ ċĬŸƓƣŔŰŊШ
ůĲĦőċŰŔǍċƣŔŸŰЯШ ċƚШ ĲƻŔĬĲŰƣШ ŉƖŸůШ ƣőĲШ ƚƣċƣŔƚƣŔĦƚШ ŸŰШ ƣƖċĦƣŸƖШ ŸƽŰĲƖƚőŔƓШ ċůŸŰŊШ ċŊƖŔĦƨũƣƨƖċũШ
őŸƨƚĲőŸũĬƚШŔŰШfŰĬŔċШы[ŔŊƨƖĲШΠЮΞьЮШÑőĲШũĲƻĲũШŸŉШůĲĦőċŰŔǍċƣŔŸŰШƚŔŊŰŔǯĦċŰƣũǃШŔŰǰƨĲŰĦĲƚШőċƖƻĲƚƣШ
ũŸƚƚĲƚШĲǂƓĲƖŔĲŰĦĲĬШċƣШƣőĲШŉċƖůĲƖƚѣШũĲƻĲũЯШůċťŔŰŊШŔƣШċШĦƖŔƣŔĦċũШŉċĦƣŸƖШŔŰШƚőċƓŔŰŊШċŊƖŔĦƨũƣƨƖċũШ
ŸƨƣĦŸůĲƚШŔŰШƣőĲШƖĲŊŔŸŰЮ 
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[ŔŊƨƖĲШΠЮΞаШÑƖċĦƣŸƖШŸƽŰĲƖƚőŔƓШċůŸŰŊШċŊƖŔĦƨũƣƨƖċũШőŸƨƚĲőŸũĬƚШċĦƖŸƚƚШƚƣċƣĲƚШŔŰШfŰĬŔċШ f?fÉШ
ΞΜΝΟШċŰĬШΞΜΝΦ 

ÉŸƨƖĦĲжЮ ũũЮfŰĬŔċЮ?ĲĤƣЮfŰƻĲƚƣůĲŰƣЮÉƨƖƻĲǃеЮ ÉÉеЮ~§ÉÂf 
 
ΠЮΞЮΝ ~ċĬőǃċШÂƖċĬĲƚő 

 
ÑőĲШƣŸƣċũШŊĲŸŊƖċƓőŔĦċũШċƖĲċШŸŉШ~ċĬőǃċШÂƖċĬĲƚőШŔƚШΟΜЮΥШůŔũũŔŸŰШőĲĦƣċƖĲƚЯШƽŔƣőШŰĲƣШƚŸƽŰШċƖĲċШ
ċĦĦŸƨŰƣŔŰŊШŉŸƖШΠΦЮΡΣШƓĲƖĦĲŰƣШŔŰШÑEШΞΜΝΣрΝΤЮШfƣШőċƚШŔŰĦƖĲċƚĲĬШůċƖŊŔŰċũũǃШŉƖŸůШΝΠЮΦШůŔũũŔŸŰШŔŰШÑEШ
ΞΜΜΣрΜΤШƣŸШΝΡЮΞШůŔũũŔŸŰШőĲĦƣċƖĲƚШŔŰШÑEШΞΜΝΣрΝΤШы[ŔŊƨƖĲШΠЮΞьЮШÑőĲШċƖĲċШƨŰĬĲƖШŉŸƖĲƚƣЯШƽőŔĦőШŔƚШŰŸƣШ
ċƻċŔũċĤũĲШŉŸƖШĦƨũƣŔƻċƣŔŸŰЯШőċƚШƖĲůċŔŰĲĬШƨŰĦőċŰŊĲĬШĤĲƣƽĲĲŰШÑEШΞΜΜΣрΜΤШċŰĬШÑEШΞΜΝΣрΝΤЯШċƣШΞΥЮΞΣШ
ƓĲƖĦĲŰƣШċŰĬШΝΝЮΠΟШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШċƖĲċШƨŰĬĲƖШƣőĲШĦċƣĲŊŸƖǃШŸŉШѣŸƣőĲƖШĦƨũƣŔƻċƣĲĬШũċŰĬШ
ĲǂĦũƨĬŔŰŊШŉċũũŸƽШũċŰĬѣЯШĦŸŰƚŔƚƣŔŰŊШŸŉШƓĲƖůċŰĲŰƣШƓċƚƣƨƖĲƚЯШŊƖċǍŔŰŊШũċŰĬЯШůŔƚĦĲũũċŰĲŸƨƚШƣƖĲĲШĦƖŸƓƚШ
ċŰĬШŊƖŸƻĲƚЯШċŰĬШĦƨũƣƨƖċĤũĲШƽċƚƣĲШũċŰĬШĬĲĦũŔŰĲĬШůċƖŊŔŰċũũǃШŉƖŸůШΥЮΟШƓĲƖĦĲŰƣШƣŸШΤЮΤШƓĲƖĦĲŰƣШĬƨƖŔŰŊШ
ƣőŔƚШƓĲƖŔŸĬЮШÑőĲШƓĲƖĦĲŰƣċŊĲШŸŉШŉċũũŸƽШũċŰĬШőċƚШĬĲĦũŔŰĲĬШƚũŔŊőƣũǃЯШĦŸůƓƖŔƚŔŰŊШΟЮΝΣШƓĲƖĦĲŰƣШŔŰШÑEШ
ΞΜΝΣрΝΤШċƚШŸƓƓŸƚĲĬШƣŸШΠЮΜΤШƓĲƖĦĲŰƣШŔŰШÑEШΞΜΜΣрΜΤЮШ 
 
The average land holding size in Madhya Pradesh declined marginally from 1.78 per hectare in 
2010-11 to 1.57 per hectare in 2015-16. Even though small & marginal farmers comprise the 
largest share of farming households (75 percent) in the state, and 40 percent of the operated 
area, the share of farming households is lower than the national average of 85 percent. 
 
Several crops are grown in the state owing to its wide range of soil11 and agro-climatic zones12. 
Some significant crops grown in the state include wheat, soybean, rice, gram and urad. Cereals 
occupied 36.6 percent of the GCA in TE 2019-20, mainly comprising wheat (22.8 percent), rice 
(8.46 percent) and maize (5.28 percent). In the oilseeds category, soybean is the main crop grown 
in the state, occupying 21.8 percent of the GCA in TE 2019-20. However, the area under soybean 
has declined in the state from 24.8 percent to 21.8 percent in the last decade ([ŔŊƨƖĲШΠЮΟ). The 
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ÂũċƣĲċƨЯШ]ŔƖĬШÅĲŊŔŸŰЯШ7ƨŰĬĲũťőċŰĬЯШÉċƣƓƨƖċШÂũċƣĲċƨЯШ~ċũƽċШÂũċƣĲċƨЯШ ŔůċƖШÂũċŔŰƚШċŰĬШsőċĤƨċШcŔũũƚЮ 
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area under wheat doubled from 3.3 million hectares in 2000-01 to 6.6 million hectares in 2019-
20, along with a significant increase in its production from 4.8 million tonnes to 19.6 million 
tonnes during this periodуthe state is the second largest producer in  of wheat in India in terms 
of both area and production followed by Uttar Pradesh.13 The area under soybean increased from 
4.5 million hectares to 6.2 million hectares, and the production increased from 3.4 million tonnes 
to 4.9 million tonnes during the same period. The area under other pulses and oilseed crops has 
also risen marginally in the state. Pulses occupied another 22.1 percent share, mainly 
comprising gram (11.3 percent), urad (8 percent) and tur (2.8 percent) in the same period.  
 
[ŔŊƨƖĲШΠЮΟаШÉőċƖĲШŸŉШĬŔǭĲƖĲŰƣШĦƖŸƓƚШŔŰШ]9 ШыƓĲƖĦĲŰƣьШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШÑEШΞΜΜΦрΝΜШċŰĬШÑEШ

ΞΜΝΦрΞΜ 

ÉŸƨƖĦĲжЮ?ŔƖĲĦƣŸƖċƣĲЮŸŉЮEĦŸŰŸůŔĦƚЮċŰĬЮÉƣċƣŔƚƣŔĦƚ 
 
ìĲШŔŰƣĲƖƻŔĲƽĲĬШΥΜΜШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШыŔŰƕƨŔƖǃШůĲƣőŸĬьШċŰĬШĦŸŰĬƨĦƣĲĬШĬŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣƚШ
ыŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬьШŉŸƖШĬċƣċШĦŸũũĲĦƣŔŸŰШŉŸƖШΞΜШƓĲƖĦĲŰƣШŸŉШƣőĲШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШыΝΣΜШŉċƖůĲƖƚШ
ŸƨƣШŸŉШΥΜΜШŉċƖůĲƖƚьЮШfŰШƣőĲШůċƖťĲƣШĦőċŰŰĲũƚЯШƽĲШŔŰƣĲƖƻŔĲƽĲĬШΤΣШůċƖťĲƣрũĲƻĲũШƚƣċťĲőŸũĬĲƖƚШċŰĬШ
ĦŸŰĬƨĦƣĲĬШ ĬŔƖĲĦƣШ ĲǂƓĲƖŔůĲŰƣƚШ ŔŰШ ΝΣШ ƚƣŸƖċŊĲШ ƨŰŔƣƚШ ы[9fШ ċŰĬШ ƓƖŔƻċƣĲШ ƽċƖĲőŸƨƚĲƚьШ ĲƕƨċũũǃШ
ĬŔƚƣƖŔĤƨƣĲĬШċĦƖŸƚƚШĲŔŊőƣШĦƖŸƓШĬŔƚƣƖŔĦƣƚШы ŰŰĲǂШΟьЮШìĲШőċƻĲШċƓƓũŔĲĬШƣőĲШƚċůĲШċƓƓƖŸċĦőШŉŸƖШċũũШƣőĲШ
ĦŸůůŸĬŔƣŔĲƚШċĦƖŸƚƚШċũũШƣőĲШƚĲũĲĦƣĲĬШƚƣċƣĲƚЮ14ШcĲƖĲШƽĲШƓƖĲƚĲŰƣШƣőĲШƚŸĦŔŸрĲĦŸŰŸůŔĦШƓƖŸǯũĲШŸŉШ
ŉċƖůĲƖШőŸƨƚĲőŸũĬƚШĤċƚĲĬШŸŰШƣőĲШƚċůƓũĲШƚƨƖƻĲǃШŸŉШĲŔŊőƣШĬŔƚƣƖŔĦƣƚШŸŉШƣőĲШƚƣċƣĲЮШ[ċƖůĲƖƚѣШƚŸĦŔŸр
ĲĦŸŰŸůŔĦШƓƖŸǯũĲШƚőŸƽƚШƣőĲШċƻĲƖċŊĲШċŊĲШŸŉШƣőĲШŉċƖůĲƖƚШċŰĬШǃĲċƖƚШŸŉШĲǂƓĲƖŔĲŰĦĲШĬŸŔŰŊШŉċƖůŔŰŊШ
ċĦƣŔƻŔƣŔĲƚШċƖĲШΠΣЮΡШċŰĬШΞΠЮΡШǃĲċƖƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШċƻĲƖċŊĲШŉċůŔũǃШƚŔǍĲШċĤŸƻĲШΝΣШǃĲċƖƚШ
ŸŉШůĲůĤĲƖƚШƓĲƖШŉċƖůŔŰŊШccƚШŔƚШΠЮΠΡЮШ§ŉШƣőĲШΥΜΜШ[ccƚЯШΦΡШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШŸƽŰШƣőĲШũċŰĬШƣőĲǃШ
ĦƨũƣŔƻċƣĲбШƣőĲШŉċůŔũǃШŢŸŔŰƣũǃШŸƽŰƚШΡШƓĲƖĦĲŰƣЯШċŰĬШƣőĲШƖĲůċŔŰŔŰŊШŔƚШũĲċƚĲĬЯШůŸƖĲШƣőċŰШőċũŉШŸŉШƣőĲШ
ŉċƖůĲƖƚШőċƻĲШċШƚŸŔũШőĲċũƣőШĦċƖĬШċŰĬШΣΜШƓĲƖĦĲŰƣШƣŸШΥΜШƓĲƖĦĲŰƣШőċƻĲШƣőĲŔƖШĦƖŸƓШŔŰƚƨƖĲĬЮШÑőĲШċƻĲƖċŊĲШ

 
13 In 2021-22, the total wheat and soybean production was 22.4 and 4.3 million tonnes respectively. 
14 We use a "winsorizing" technique, replacing extreme outliers (5 percent from the upper and lower extremes) with missing values 
ċƚƚƨůŔŰŊШċũũШĲǂƣƖĲůĲШƻċũƨĲƚШċƖĲШĬƨĲШƣŸШůĲċƚƨƖĲůĲŰƣШĲƖƖŸƖЮШљWinsorized mean is an averaging method that involves replacing the 
smallest and largest values of a data set with the observations closest to them. It mitigates the effects of outliers by replacing them 
with less extreme valuesЮњ 
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ŸƓĲƖċƣŔŸŰċũШũċŰĬőŸũĬŔŰŊШƚŔǍĲШŔƚШΟЮΥΝШőĲĦƣċƖĲƚЯШċŰĬШƣőĲШĦƖŸƓрƽŔƚĲШċƻĲƖċŊĲШũċŰĬőŸũĬŔŰŊƚШċƖĲШ
ƖĲũċƣŔƻĲũǃШůŸƖĲШŉŸƖШƓċĬĬǃЯШŉŸũũŸƽĲĬШĤǃШƽőĲċƣЯШƚŸǃĤĲċŰЯШċŰĬШůċŔǍĲЮШ[ŔŊƨƖĲШΠЮΠШƚőŸƽƚШƚƨƖƻĲǃĲĬШ
ŉċƖůĲƖƚѣШũċŰĬőŸũĬŔŰŊШƚŔǍĲШċŰĬШĦƖŸƓрƽŔƚĲШċƻĲƖċŊĲШĦƨũƣŔƻċƣĲĬШċƖĲċЮ 
 

[ŔŊƨƖĲШΠЮΠаШ[ċƖůрƚŔǍĲШĬŔƚƣƖŔĤƨƣŔŸŰШĤċƚĲĬШŸŰШŸƓĲƖċƣĲĬШũċŰĬ 

Source: Authors field survey, ICRIER-ADMI 2022  
 
ÑőĲШċƻĲƖċŊĲШƓƖŸĬƨĦƣŔŸŰШŸŉШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШŉċƖůŔŰŊШccШŔƚШΝΝΠЮΥШƕƨŔŰƣċũƚЯШΞΡΜШ
ƕƨŔŰƣċũƚЯШ ΤΞЮΟШ ƕƨŔŰƣċũƚШ ċŰĬШ ΟΡЮΣШ ƕƨŔŰƣċũƚЯШ ƖĲƚƓĲĦƣŔƻĲũǃЮШ ÑőĲШ ċƻĲƖċŊĲШ ƖĲƣĲŰƣŔŸŰШ ŉŸƖШ ƚĲũŉр
ĦŸŰƚƨůƓƣŔŸŰбШƣőĲƖĲŉŸƖĲЯШƚƣŸƖċŊĲШŔŰШƣőĲŔƖШőŸƨƚĲШŔƚШΞΝЮΡШƕƨŔŰƣċũƚЯШΟЮΡШƕƨŔŰƣċũƚШċŰĬШΝЮΦΦШƕƨŔŰƣċũƚШŉŸƖШ
ƽőĲċƣЯШƓċĬĬǃЯШċŰĬШůċŔǍĲЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ§ŉШƣőĲШΥΜΜШ[ccƚЯШŸƻĲƖШőċũŉШŸŉШƣőĲШŉċƖůĲƖƚШƨƚĲШƓũċƚƣŔĦШĤċŊƚШ
ыŔŰĦũƨĬŔŰŊШŉĲƖƣŔũŔǍĲƖШĤċŊƚьШƣŸШƚƣŸƖĲШċƣШƣőĲŔƖШőŸůĲƚЯШċŰĬШƣőĲШŸƣőĲƖƚШƨƚĲШŢƨƣĲШĤċŊƚЮШfŰШƣőĲШĦċƚĲШŸŉШ
ƽőĲċƣЯШůŸƖĲШƣőċŰШőċũŉШŸŉШƣőĲШŉċƖůĲƖƚШыΤΥШƓĲƖĦĲŰƣьШƨƚĲШůĲƣċũШƚŔũŸƚШƣŸШťĲĲƓШċƣШƣőĲŔƖШőŸůĲƚЮШ
EĦŸŰŸůŔĦШĦŸŰĬŔƣŔŸŰƚШċŰĬШĦƖŸƓШƣǃƓĲƚШċƖĲШƣőĲШůċŔŰШĬƖŔƻĲƖƚШŸŉШƨƚŔŰŊШŢƨƣĲШċŰĬШƓũċƚƣŔĦШĤċŊƚЮШ~ŸƚƣШ
ƽőĲċƣШċŰĬШƓċĬĬǃШŉċƖůĲƖƚШƨƚĲШĬƖǃШŰĲĲůШũĲċƻĲƚШƣŸШƓƖŸƣĲĦƣШƣőĲŔƖШŊƖċŔŰƚШŉƖŸůШůŔƣĲƚШĬƨƖŔŰŊШőŸůĲШ
ƚƣŸƖċŊĲЮШÑőĲШůċŔŰШƚƣŸƖċŊĲШƓĲƚƣƚШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШƣőĲШũŸƚƚĲƚШŔŰШůċŔǍĲШŊƖċŔŰШċƖĲШƽĲĲƻŔũƚШыÉŔƣŸƓőŔũƨƚШ
ŊƖċŰċƖŔƨƚьШċŰĬШƣőĲШũĲƚƚĲƖШŊƖċŔŰШĤŸƖĲƖШыÅőǃǍŸƓĲƖƣőċШĬŸůŔŰŔĦċьЮШcŸƽĲƻĲƖЯШċШŉĲƽШůċŔǍĲШċŰĬШƚŸǃĤĲċŰШ
ŉċƖůĲƖƚШыΟΜШƓĲƖĦĲŰƣьШƨƚĲШŔŰƚĲĦƣŔĦŔĬĲƚШƣŸШƓƖŸƣĲĦƣШƣőĲŔƖШŊƖċŔŰƚШĬƨƖŔŰŊШőŸůĲШƚƣŸƖċŊĲЮ 
 
~ŸƚƣШŉċƖůĲƖƚШƚĲũũШƣőĲШĦƖŸƓШċŉƣĲƖШőċƖƻĲƚƣŔŰŊШĬƨĲШƣŸШǯŰċŰĦŔċũШƓƖĲƚƚƨƖĲШċŰĬШċШũċĦťШŸŉШċĬĲƕƨċƣĲШ
ƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШċƣШőŸůĲЮШfŰШƣőĲШƚƨƖƻĲǃĲĬШĬŔƚƣƖŔĦƣƚЯШċƖŸƨŰĬШΤΜШƣŸШΥΜШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШƚĲũũШƣőĲŔƖШ
ĦƖŸƓƚШŢƨƚƣШċŉƣĲƖШőċƖƻĲƚƣŔŰŊШƣŸШůĲĲƣШőŸƨƚĲőŸũĬШĲǂƓĲŰƚĲƚШċŰĬШƚĦőŸŸũШŉĲĲƚШċŰĬШĤƨǃШƚĲĲĬƚШċŰĬШ
ŉĲƖƣŔũŔǍĲƖƚШŉŸƖШƣőĲШƚƨĤƚĲƕƨĲŰƣШĦƖŸƓШǯĲũĬШƣƖĲċƣůĲŰƣЮШÑőĲШũċĦťШŸŉШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШċƣШŉċƖůĲƖƚѣШőŸƨƚĲƚШ
ċũƚŸШůŸƣŔƻċƣĲƚШƣőĲůШƣŸШƚĲũũШĦƖŸƓƚШƣŸШƖĲĬƨĦĲШĦƖŸƓШƚƣŸƖċŊĲШũŸƚƚЮШcŸƽĲƻĲƖЯШƣőĲШĲċƖũǃШƚċũĲШŔůƓũŔĲƚШƣőċƣШ
ƣőĲШŉċƖůĲƖƚШůŔƚƚШƣőĲШŸƓƓŸƖƣƨŰŔƣǃШƣŸШŔŰĦƖĲċƚĲШƣőĲШƖĲƻĲŰƨĲШŉƖŸůШƚĲũũŔŰŊШƣőĲШĦƖŸƓƚШĬƨƖŔŰŊШƣőĲШƓĲċťШ
ĬĲůċŰĬШƚĲċƚŸŰƚЮ 
 
fŰШċũũШƚƨƖƻĲǃĲĬШĬŔƚƣƖŔĦƣƚЯШƽĲШŸĤƚĲƖƻĲĬШŊĲŰĬĲƖШĬŔƻŔƚŔŸŰШŸŉШċŊƖŔĦƨũƣƨƖĲШƽŸƖťбШůŸƖĲШůĲŰШыΣΜШƣŸШΤΜШ
ƓĲƖĦĲŰƣьШĬŸШƣőĲШĦƖŸƓШőċƖƻĲƚƣŔŰŊЯШĦŸũũĲĦƣŔŰŊШċŰĬШƣőƖĲƚőŔŰŊШċĦƣŔƻŔƣŔĲƚШƣőċŰШƽŸůĲŰЮШ§ŰШƣőĲШŸƣőĲƖШ
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őċŰĬЯШůŸƖĲШƽŸůĲŰШыΥΜШƓĲƖĦĲŰƣьШĲŰŊċŊĲШŔŰШůċŰƨċũШĦũĲċŰŔŰŊЯШĬƖǃŔŰŊЯШċŰĬШůŔŰŸƖШƓƖŸĦĲƚƚŔŰŊШ
ċĦƣŔƻŔƣŔĲƚЮ 
 
ΠЮΞЮΞ ÂƨŰŢċĤ 
 
ÑőĲШċŊƖċƖŔċŰШĲĦŸŰŸůǃШŸŉШÂƨŰŢċĤШőċƚШŊŸŰĲШƣőƖŸƨŊőШĲǂĦĲƓƣŔŸŰċũШŊƖŸƽƣőШƚŔŰĦĲШƣőĲШŊƖĲĲŰШƖĲƻŸũƨƣŔŸŰШ
ƓĲƖŔŸĬШŸŉШΝΦΣΜƚЮШÑőĲШƚƣċƣĲШőċƚШůċĬĲШƣƖĲůĲŰĬŸƨƚШŊƖŸƽƣőШŔŰШƓċĬĬǃШƓƖŸĬƨĦƣŔŸŰШĤǃШċĬŸƓƣŔŰŊШƣőĲШ
ĬƽċƖŉШƻċƖŔĲƣǃШŸŉШƖŔĦĲШƻċƖŔĲƣŔĲƚШċŰĬШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШċŰĬШĦŸŰƚŔĬĲƖĲĬШċƚШћƖŔĦĲШĤŸƽũШŸŉШfŰĬŔċќШ
ĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШċƖŸƨŰĬШΞΞШƓĲƖĦĲŰƣШŸŉШƖŔĦĲШƓƖŸĦƨƖĲůĲŰƣШċŰĬШΝΜШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШƓƖŸĬƨĦƣŔŸŰЮШìŔƣőШċШ
ŊĲŸŊƖċƓőŔĦċũШċƖĲċШŸŉШΡЮΜΠШůŔũũŔŸŰШőĲĦƣċƖĲƚШŔŰШÂƨŰŢċĤЯШƣőĲШŰĲƣШƓũċŰƣĲĬШċƖĲċШċĦĦŸƨŰƣƚШŉŸƖШΥΟШƓĲƖĦĲŰƣШ
ŔŰШÑEШΞΜΝΤрΝΥШы?EÉЯШΞΜΞΜрΞΝьЮ 
 
§ƻĲƖШƣőĲШǃĲċƖƚЯШÂƨŰŢċĤШőċƚШĦŸŰĦĲŰƣƖċƣĲĬШŸŰШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰЯШƽŔƣőШƣőĲШċƖĲċШƨŰĬĲƖШŉŸŸĬШ
ŊƖċŔŰƚШċƚШċШƚőċƖĲШŸŉШŊƖŸƚƚШĦƖŸƓƓĲĬШċƖĲċШŔŰĦƖĲċƚŔŰŊШŉƖŸůШΤΣЮΡШƓĲƖĦĲŰƣШŔŰШÑEШΝΦΥΣтΥΤШƣŸШΥΞЮΦШ
ƓĲƖĦĲŰƣШŔŰШ ÑEШ ΞΜΝΡтΝΣЯШ ƽőŔũĲШ ƣőĲШ ƚőċƖĲШ ŸŉШ ĦŸƣƣŸŰЯШ ƚƨŊċƖĦċŰĲШ ċŰĬШ ŸŔũƚĲĲĬƚШ őċƚШ ĬĲĦũŔŰĲĬШ
ƚŔŊŰŔǯĦċŰƣũǃЮШÑőĲШƚƣċƣĲШƚƓĲĦŔċũŔǍĲƚШŔŰШƖŔĦĲШċŰĬШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШƽŔƣőŔŰШƣőĲШŉŸŸĬШŊƖċŔŰШƚĲĦƣŸƖЮШÑőĲШ
ƣŸƣċũШŊƖŸƚƚШĦƖŸƓƓĲĬШċƖĲċШŔŰШƣőĲШƚƣċƣĲШŔƚШΤЮΦШůŔũũŔŸŰШőĲĦƣċƖĲƚШċŰĬШƽŔƣőШĲǂĦĲũũĲŰƣШŔƖƖŔŊċƣŔŸŰШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲЯШΦΥЮΡШƓĲƖĦĲŰƣШŸŉШƣőĲШŊƖŸƚƚШċƖĲċШƚŸƽŰШŔƚШŔƖƖŔŊċƣĲĬЮШ9ƖŸƓƓŔŰŊШŔŰƣĲŰƚŔƣǃррШƣőĲШƖċƣŔŸШŸŉШ
ŊƖŸƚƚШĦƖŸƓƓĲĬШċƖĲċШƣŸШŰĲƣШƚŸƽŰШċƖĲċЯШŔƚШΝΦΜШƓĲƖĦĲŰƣШŔŰШÑEШΞΜΝΥтΝΦШŔŰШÂƨŰŢċĤШŔŰШĦŸůƓċƖŔƚŸŰШƣŸШċũũШ
fŰĬŔċШǯŊƨƖĲШŸŉШΝΠΝЮΥШƓĲƖĦĲŰƣШы?EÉЯШΞΜΞΜрΞΝьЮШ 
 
ìŔƣőŔŰШĦĲƖĲċũƚЯШƽőĲċƣШőċƚШƣƖċĬŔƣŔŸŰċũũǃШĤĲĲŰШƣőĲШĬŸůŔŰċŰƣШĦƖŸƓЯШĤƨƣШƣőĲШőŔŊőĲƖШƓƖŸǯƣċĤŔũŔƣǃШŸŉШƖŔĦĲЯШ
ĲŰƚƨƖĲĬШĤǃШŉƖĲĲШƽċƣĲƖШċŰĬШċŰШċƚƚƨƖĲĬШůċƖťĲƣЯШƓƖŸůƓƣĲĬШŉċƖůĲƖƚШƣŸШƚőŔŉƣШƣŸШƖŔĦĲШĦƨũƣŔƻċƣŔŸŰШы]ƨũċƣŔШ
ĲƣШċũЮШΞΜΞΝьЮШÂƨŰŢċĤШыƣőĲШĤƖĲċĬШĤċƚťĲƣШŸŉШfŰĬŔċьШĦŸŰƣƖŔĤƨƣĲĬШΞΡШƓĲƖĦĲŰƣШƣŸШƣőĲШĦĲŰƣƖċũШƓŸŸũШŸŉШƖŔĦĲШ
ċŰĬШΟΝШƓĲƖĦĲŰƣШƣŸШƽőĲċƣШĬƨƖŔŰŊШΞΜΞΝрΞΞЮШ ƚШċШƖĲƚƨũƣЯШƣőĲШċƖĲċШƨŰĬĲƖШƖŔĦĲШťĲƓƣШŔŰĦƖĲċƚŔŰŊШċŰĬШƚƣŸŸĬШ
ċƣШΠΜЮΝШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШĦƖŸƓƓĲĬШċƖĲċЯШƽőŔũĲШƣőĲШċƖĲċШƨŰĬĲƖШƽőĲċƣШƖĲůċŔŰĲĬШƚƣċŊŰċŰƣШċƣШΠΠШ
ƓĲƖĦĲŰƣШыEĦŸŰŸůŔĦШÉƨƖƻĲǃШŸŉШÂƨŰŢċĤШΞΜΞΞрΞΟьЮШfŰШÂƨŰŢċĤЯШƣőĲШƣƽŸШĦĲƖĲċũШĦƖŸƓƚЯШƽőĲċƣШċŰĬШƖŔĦĲЯШ
ċƖĲШŊƖŸƽŰШŔŰШƖŸƣċƣŔŸŰШċŰŰƨċũũǃЮШÑőĲƚĲШċƖĲШƣőĲШƣƽŸШůċŔŰШĦƖŸƓƚШŊƖŸƽŰШŔŰШÂƨŰŢċĤЮШÅŔĦĲШŔƚШƣőĲШƓƖŔŰĦŔƓċũШ
ĦƖŸƓШŊƖŸƽŰШŔŰШƣőĲШťőċƖŔŉШƚĲċƚŸŰЯШċŰĬШƽőĲċƣШŔƚШƣőĲШůċŔŰШĦƖŸƓШŸŉШƖċĤŔШƚĲċƚŸŰЮШÂƨŰŢċĤѣƚШċƻĲƖċŊĲШũċŰĬШ
őŸũĬŔŰŊШƚŔǍĲШƽċƚШΟЮΣΞШőĲĦƣċƖĲƚШы ŊƖŔрĦĲŰƚƨƚШΞΜΝΡрΝΣьЮШ~ĲĬŔƨůШċŰĬШƚĲůŔрůĲĬŔƨůШŉċƖůĲƖƚШ
ĦŸůƓƖŔƚĲШΣΝЮΣШƓĲƖĦĲŰƣШŸŉШƣőĲШũċŰĬőŸũĬŔŰŊƚШċŰĬШŸƓĲƖċƣĲШŔŰШċƖŸƨŰĬШΣΥЮΣШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШċƖĲċЮШ
fŰШƣĲƖůƚШŸŉШŉċƖůШůĲĦőċŰŔƚċƣŔŸŰЯШƣőĲШƚƣċƣĲШőċƚШƣőĲШőŔŊőĲƚƣШŉċƖůШƓŸƽĲƖШċƻċŔũċĤŔũŔƣǃШċƣШΞЮΣШuƽоőċЮШ
ĦŸůƓċƖĲĬШƣŸШċũũШfŰĬŔċШǯŊƨƖĲШŸŉШΝЮΡШuƽоőċЮШ 
 
ÑőĲШŉċƖůĲƖƚѣШƚŸĦŔŸрĲĦŸŰŸůŔĦШƓƖŸǯũĲШы ŰŰĲǂШΟьШƚőŸƽƚШƣőĲШċƻĲƖċŊĲШċŊĲШċŰĬШǃĲċƖƚШŸŉШĲǂƓĲƖŔĲŰĦĲШ
ĬŸŔŰŊШŉċƖůŔŰŊШċĦƣŔƻŔƣŔĲƚШċƖĲШΠΦЮΥШċŰĬШΟΝЮΠШǃĲċƖƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШċƻĲƖċŊĲШŉċůŔũǃШƚŔǍĲШ
ċĤŸƻĲШΝΣШǃĲċƖƚШŸŉШůĲůĤĲƖƚШƓĲƖШŉċƖůŔŰŊШccƚШŔƚШΠЮΠΦЮШ ũũШƚƨƖƻĲǃĲĬШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШŸƽŰШƣőĲШ
ũċŰĬШƣőĲǃШĦƨũƣŔƻċƣĲбШċƖŸƨŰĬШΡΞШƓĲƖĦĲŰƣШŸŉШƣőĲШŉċƖůĲƖƚШőċƻĲШċШƚŸŔũШőĲċũƣőШĦċƖĬЯШċŰĬШΦΝШƓĲƖĦĲŰƣШőċƻĲШ
ƣőĲŔƖШĦƖŸƓƚШŔŰƚƨƖĲĬЮШÑőĲШċƻĲƖċŊĲШŸƓĲƖċƣŔŸŰċũШũċŰĬőŸũĬŔŰŊШƚŔǍĲШŔƚШΠЮΠΞШőĲĦƣċƖĲƚШŔŰШƣőĲШƚƨƖƻĲǃШ
ĬŔƚƣƖŔĦƣƚЮШ 
 
ΠЮΞЮΟ 7ŔőċƖ 
 
7ŔőċƖШŔƚШŔŰШĲċƚƣĲƖŰШfŰĬŔċЯШċŰĬШìĲƚƣШ7ĲŰŊċũШƚƨƖƖŸƨŰĬƚШŔƣШŔŰШƣőĲШEċƚƣШċŰĬШÖƣƣċƖШÂƖċĬĲƚőШŔŰШƣőĲШƽĲƚƣЮШ
fƣШũŔĲƚШŸŰШƣőĲШƖŔƻĲƖШƓũċŔŰƚШŸŉШƣőĲШƖŔƻĲƖШ]ċŰŊċШĤċƚŔŰЯШĲŰĬŸƽĲĬШƽŔƣőШŉĲƖƣŔũĲШċũũƨƻŔċũШƚŸŔũШůċťŔŰŊШƣőĲШũċŰĬШ
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ƖŔĦőШċŰĬШĬŔƻĲƖƚĲШŔŰШċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦĲЮШ7ŔőċƖЯШƽŔƣőШċШŊĲŸŊƖċƓőŔĦċũШċƖĲċШŸŉШΦЮΠШůŔũũŔŸŰШőĲĦƣċƖĲƚЯШ
ƣőĲШŰĲƣШƚŸƽŰШċƖĲċШċĦĦŸƨŰƣƚШŉŸƖШΡΣЮΞШƓĲƖĦĲŰƣШŔŰШÑEШΞΜΝΣрΝΤЮШfƣШőċƚШĬĲĦũŔŰĲĬШůċƖŊŔŰċũũǃШŉƖŸůШΡЮΤШ
ůŔũũŔŸŰШőĲĦƣċƖĲƚШŔŰШÑEШΞΜΜΣрΜΤШƣŸШΡЮΟШůŔũũŔŸŰШőĲĦƣċƖĲƚШŔŰШÑEШΞΜΝΣрΝΤЮШÑőĲШċƖĲċШƨŰĬĲƖШŉŸƖĲƚƣЯШċŰĬШ
ƣőĲШċƖĲċШŰŸƣШċƻċŔũċĤũĲШŉŸƖШĦƨũƣŔƻċƣŔŸŰЯШőċƻĲШƖĲůċŔŰĲĬШƨŰĦőċŰŊĲĬШĤĲƣƽĲĲŰШÑEШΞΜΜΣрΜΤШċŰĬШÑEШ
ΞΜΝΣрΝΤЯШċƣШΣЮΣШƓĲƖĦĲŰƣШċŰĬШΞΞЮΦШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШċƖĲċШƨŰĬĲƖШƣőĲШĦċƣĲŊŸƖǃШŸŉШѣŸƣőĲƖШ
ĦƨũƣŔƻċƣĲĬШ ũċŰĬШ ĲǂĦũƨĬŔŰŊШ ŉċũũŸƽШ ũċŰĬѣЯШ ĦŸŰƚŔƚƣŔŰŊШ ŸŉШ ƓĲƖůċŰĲŰƣШ ƓċƚƣƨƖĲƚЯШ ŊƖċǍŔŰŊШ ũċŰĬЯШ
ůŔƚĦĲũũċŰĲŸƨƚШƣƖĲĲШĦƖŸƓƚШċŰĬШŊƖŸƻĲƚЯШċŰĬШĦƨũƣŔƻċƣċĤũĲШƽċƚƣĲũċŰĬЯШƖĲůċŔŰĲĬШƨŰĦőċŰŊĲĬШċƣШΟЮΟШ
ƓĲƖĦĲŰƣЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШƣőĲШŉċũũŸƽШũċŰĬШőċƚШŔŰĦƖĲċƚĲĬШŉƖŸůШΥШƓĲƖĦĲŰƣШŔŰШÑEШΞΜΜΣрΜΤШƣŸШΝΝШ
ƓĲƖĦĲŰƣШŔŰШÑEШΞΜΝΣрΝΤЮШ7ŔőċƖѣƚШċƻĲƖċŊĲШũċŰĬШőŸũĬŔŰŊШƚŔǍĲШƽċƚШΜЮΠШőĲĦƣċƖĲƚШŔŰШΞΜΝΡрΝΣЮШÉůċũũШċŰĬШ
ůċƖŊŔŰċũШŉċƖůĲƖƚШĦŸůƓƖŔƚĲШΦΣШƓĲƖĦĲŰƣШŸŉШƣőĲШũċŰĬőŸũĬŔŰŊƚШċŰĬШŸƓĲƖċƣĲШŔŰШċƖŸƨŰĬШΤΣШƓĲƖĦĲŰƣШŸŉШ
ƣőĲШƣŸƣċũШċƖĲċЮ 
 
Bihar is mainly a food grain growing state, with around 74 percent of its gross cropped area 
devoted to rice, wheat, and pulses in TE 2019-20. Within food grains, rice is the essential crop 
growing in the state. However, its share has marginally declined from 45 percent in TE 2009-10 to 
40 percent in TE 2019-20 ([ŔŊƨƖĲШΠЮΡ). Wheat is the second most important crop grown in the 
state, occupying 28 percent of the GCA in TE 2019-20. Pulses, oilseeds, and sugarcane 
accounted for around 10 percent of the GCA in the same period.  
 
[ŔŊƨƖĲШΠЮΡаШÉőċƖĲШŸŉШĬŔǭĲƖĲŰƣШĦƖŸƓƚШŔŰШŊƖŸƚƚШĦƖŸƓƓĲĬШċƖĲċШыƓĲƖĦĲŰƣьШŔŰШÑEШΞΜΜΦрΝΜШċŰĬШÑEШ

ΞΜΝΦрΞΜ 

ÉŸƨƖĦĲжЮ?ŔƖĲĦƣŸƖċƣĲЮŸŉЮEĦŸŰŸůŔĦƚЮċŰĬЮÉƣċƣŔƚƣŔĦƚ 
 
ŊƖŔĦƨũƣƨƖĲШŸĦĦƨƓŔĲƚШċШĦƖƨĦŔċũШƚƓċĦĲШŔŰШ7ŔőċƖѣƚШĲĦŸŰŸůǃШĲůƓũŸǃŔŰŊШΡΟЮΣШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШ

ƽŸƖťŉŸƖĦĲЯШőŔŊőĲƖШƣőċŰШƣőĲШŰċƣŔŸŰċũШċƻĲƖċŊĲШŸŉШΠΣЮΦШƓĲƖĦĲŰƣШыxċĤŸƨƖШ7ƨƖĲċƨШΞΜΝΡтΝΣьЮШ~ŸƚƣШŸŉШƣőĲШ
ƓŸƓƨũċƣŔŸŰШыΥΥЮΡШƓĲƖĦĲŰƣьШũŔƻĲƚШŔŰШƖƨƖċũШċƖĲċƚЯШċŰĬШċŊƖŔĦƨũƣƨƖĲШŔƚШċŰШĲƚƚĲŰƣŔċũШƚŸƨƖĦĲШŸŉШũŔƻĲũŔőŸŸĬШ
ŉŸƖШƣőĲůЯШƽŔƣőШůŸƖĲШƣőċŰШΥΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƓĲŸƓũĲШŸŉШ7ŔőċƖШĬĲƓĲŰĬŔŰŊШŸŰШċŊƖŔĦƨũƣƨƖĲЮШÑőĲШƚőċƖĲШŸŉШ
ċŊƖŔĦƨũƣƨƖĲШċŰĬШċũũŔĲĬШċĦƣŔƻŔƣŔĲƚШŔŰШŊƖŸƚƚШƚƣċƣĲШĬŸůĲƚƣŔĦШƓƖŸĬƨĦƣШőċƚШĬĲĦũŔŰĲĬШŉƖŸůШΟΠЮΦШƓĲƖĦĲŰƣШ
ŔŰШƣőĲШƣƖŔĲŰŰŔƨůШĲŰĬŔŰŊШыÑEьШΞΜΜΟтΜΠШƣŸШΝΦЮΥШƓĲƖĦĲŰƣШŔŰШÑEШΞΜΝΦтΞΜШыċƣШĦŸŰƚƣċŰƣШƓƖŔĦĲƚШΞΜΝΝтШΝΞьЮ 
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ΠЮΟ EƚƣŔůċƣŔŸŰШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċĦƖŸƚƚШƚƣċƣĲƚ 
 
fŰШƣőĲШŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰШƽĲШĬŔƚĦƨƚƚШƣőĲШƚƨƖƻĲǃШƖĲƚƨũƣƚШƚŸШŸĤƣċŔŰĲĬШċĦƖŸƚƚШƚĲũĲĦƣĲĬШĦƖŸƓƚШċŰĬШ
ƚƣċƣĲƚШŉŸũũŸƽĲĬШĤǃШċƚƚĲƚƚůĲŰƣШŸŉШũŸƚƚШĤǃШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬƚЮШÑċĤũĲШΠЮΝШŊŔƻĲƚШƣőĲШ
ċŊŊƖĲŊċƣĲШƖĲƚƨũƣƚШŉŸƖШƣőĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċĦƖŸƚƚШƚƣċƣĲƚШċŰĬШŉŸƖШƣőĲШƚĲũĲĦƣĲĬШ
ĦƖŸƓƚЮШ 
 
§ƨƖШƖĲƚƨũƣШƚőŸƽƚШƣőċƣШƣőĲШƣŸƣċũШũŸƚƚШŸŉШƓċĬĬǃШŊƖċŔŰШĬƨƖŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШŔƚШƣőĲШőŔŊőĲƚƣШ
ŔŰШ7ŔőċƖШыΥЮΡΜШƓĲƖĦĲŰƣьШŉŸũũŸƽĲĬШĤǃШ~ċĬőǃċШÂƖċĬĲƚőШыΣЮΡΞШƓĲƖĦĲŰƣьЯШċŰĬШÂƨŰŢċĤШыΡШƓĲƖĦĲŰƣьЮШ
ÂƨŰŢċĤШőċƚШőŔŊőШĦŸƻĲƖċŊĲШŸŉШůĲĦőċŰŔĦċũШőċƖƻĲƚƣŔŰŊШыċũůŸƚƣШΝΜΜШƓĲƖĦĲŰƣьЯШƖĲƚƨũƣŔŰŊШŔŰШũŸƽĲƖШũĲƻĲũШ
ŸŉШŉċƖůрũŸƚƚШĦŸůƓċƖĲĬШƣŸШ7ŔőċƖЮШcċƖƻĲƚƣŔŰŊШċŰĬШƣőƖĲƚőŔŰŊШũŸƚƚШĦŸůƓƖŔƚĲШΟЮΠΥШƓĲƖĦĲŰƣШŉŸƖШƓċĬĬǃШ
ŔŰШ7ŔőċƖЯШƽőĲƖĲċƚШƣőĲШƻċũƨĲШŔƚШΟЮΜΟШƓĲƖĦĲŰƣШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШŉŸũũŸƽĲĬШĤǃШΞЮΥΥШƓĲƖĦĲŰƣШŔŰШÂƨŰŢċĤЮШ
ƣШŉċƖůĲƖШũĲƻĲũЯШƣőĲШũŸƚƚШŉŸƖШƓċĬĬǃШŔƚШċũƚŸШĬŔƚƣŔŰĦƣũǃШũŸƽĲƖШŔŰШÂƨŰŢċĤШĤĲĦċƨƚĲШŸŉШƣőĲŔƖШĬŔƖĲĦƣШƚĲũũŔŰŊШ

ƣŸШƚƣċƣĲШƓƖŸĦƨƖĲůĲŰƣШĦĲŰƣƖĲƚШĬŔƖĲĦƣũǃШŉƖŸůШƣőĲШǯĲũĬШċŉƣĲƖШƣőĲШůĲĦőċŰŔǍĲĬШőċƖƻĲƚƣЮШ9ŸŰƣƖċƖǃШƣŸШ
ƣőċƣЯШŔŰШ7ŔőċƖШƖŔĦĲШŔƚШƓƖŸĬƨĦĲШċƣШőŸƨƚĲőŸũĬШũĲƻĲũШĤǃШĬƖǃŔŰŊШċŰĬШƓċƖĤŸŔũŔŰŊШċŰĬШċũƚŸШƚƣŸƖĲĬШŉŸƖШũŸŰŊĲƖШ
ƣŔůĲШŉŸƖШċƻċŔũŔŰŊШĤĲƣƣĲƖШƓƖŔĦĲШƖĲƚƨũƣŔŰŊШŔŰШΜЮΦΣШƓĲƖĦĲŰƣШċŰĬШΜЮΟΠШƓĲƖĦĲŰƣШŸŉШƚƣŸƖċŊĲШũŸƚƚШċŰĬШĬƖǃŔŰŊШ
ũŸƚƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШĬŔǭĲƖĲŰĦĲШŔŰШũŸƚƚШŔƚШƽŔĬĲƖШĤĲƣƽĲĲŰШÂƨŰŢċĤШċŰĬШ7ŔőċƖЯШĦŸůĤŔŰŔŰŊШƓŸƚƣр
őċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚЯШƣőĲШĲƚƣŔůċƣĲĬШƕƨċŰƣŔƣǃШũŸƚƚĲƚШŉŸƖШƓċĬĬǃШĦƖŸƓƚШċƖĲШΣЮΦΡШƓĲƖĦĲŰƣШŔŰШ7ŔőċƖШċŰĬШ
ΠЮΟΠШƓĲƖĦĲŰƣШŔŰШÂƨŰŢċĤЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШũŸƚƚĲƚШŸŉШƓċĬĬǃШċƖĲШΜЮΣΣШƓĲƖĦĲŰƣШŔŰШ
ÂƨŰŢċĤШċŰĬШΝЮΡΡШƓĲƖĦĲŰƣШŔŰШ7ŔőċƖЮ 
 

Table 4.1: Aggregate post -harvest losses of the selected cropsуICRIER-ADMI study (in 
percent ) 

ÉƣċťĲőŸũĬĲƖƚ §ƓĲƖċƣŔŸŰƚ ~ċĬőǃċШÂƖċĬĲƚő ÂƨŰŢċĤ 7ŔőċƖ 

ìőĲċƣ ÂċĬĬǃ ~ċŔǍĲ ÉŸǃĤĲċŰ ÂċĬĬǃ ÂċĬĬǃ 

[ċƖůĲƖШũĲƻĲũ cċƖƻĲƚƣŔŰŊ ΟЮΦΟ ΞЮΣΝ ΝЮΤΟ ΡЮΦΤ ΞЮΥΝ ΝЮΥΥ 

ÑőƖĲƚőŔŰŊм ΜЮΜΝ ΜЮΠΞ ΝЮΝΣ ΟЮΠΥ ΜЮΜΤ ΝЮΣΜ 

9ũĲċŰŔŰŊ ΜЮΟΜ ΜЮΞΡ ΜЮΠΣ ΜЮΡΦ ΜЮΞΝ ΜЮΟΣ 

?ƖǃŔŰŊ ΜЮΜΜ ΜЮΜΠ ΜЮΞΝ ΜЮΝΦ ΜЮΜΜ ΜЮΟΠ 

ÉƣŸƖċŊĲ ΜЮΟΦ ΜЮΠΟ ΜЮΡΜ ΜЮΣΣ ΜЮΜΜ ΜЮΦΣ 

ÑƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШůċŰĬŔй ΜЮΡΠ ΜЮΡΣ ΜЮΝΠ ΜЮΟΟ ΜЮΞΟ ΜЮΣΠ 

ÑŸƣċũШũŸƚƚШы[xь ΡЮΝΤ ΠЮΟΝ ΠЮΞΜ ΝΝЮΞΞ ΟЮΟΞ ΡЮΤΥ 

~ċƖťĲƣШũĲƻĲũ ÉƣŸƖċŊĲ ΜЮΜΦ ΜЮΝΝ ΜЮΝΞ ΜЮΞΜ ΜЮΝΡ ΜЮΟΟ 

ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΜΞ ΜЮΝΟ ΜЮΝΜ ΜЮΝΡ ΜЮΜΥ ΜЮΝΟ 

ÂƖŸĦĲƚƚŔŰŊ ΜЮΜΜ ΜЮΠΣ ΜЮΝΞ ΜЮΝΦ ΜЮΡΝ ΜЮΠΜ 

ìőŸũĲƚċũĲƖ ΜЮΞΠ ΜЮΞΤ ΜЮΞΞ ΜЮΞΠ ΜЮΞΜ ΜЮΞΞ 

ÅĲƣċŔũĲƖ ΜЮΞΝ ΜЮΝΟ ΜЮΝΥ ΜЮΝΦ ΜЮΜΥ ΜЮΜΦ 

ÑŸƣċũШũŸƚƚШы~xь ΜЮΠΟ ΝЮΝΜ ΜЮΤΠ ΜЮΦΤ ΝЮΜΞ ΝЮΝΤ 

ÑŸƣċũШƕƨċŰƣŔƣǃШũŸƚƚ ΡЮΣΜ ΡЮΠΝ ΠЮΦΠ ΝΞЮΝΦ ΠЮΟΠ ΣЮΦΡ 

ÄƨċũŔƣǃЮũŸƚƚЮёŔŰЮƓĲƖĦĲŰƣЮƕƨċŰƣŔƣǃђ ΞЮΞΤ ΝЮΝΝ ΝЮΜΝ ΟЮΝΡ ΜЮΣΣ ΝЮΡΡ 

§ƻĲƖċũũШũŸƚƚ ΤЮΥΤ ΣЮΡΞ ΡЮΦΡ ΝΡЮΟΠ Ρ ΥЮΡΜ 

ÉŸƨƖĦĲжЮ ƨƣőŸƖƚѩЮĲƚƣŔůċƣŔŸŰЮĤċƚĲĬЮŸŰЮǯĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
тжЮŔŰĦũƨĬŔŰŊЮƚƣċũũŔŰŊЮċŰĬЮƣƖċŰƚƓŸƖƣċƣŔŸŰзЮпжЮŔŰĦũƨĬŔŰŊЮůċŰĬŔЮőċŰĬũŔŰŊ 
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ìĲШƚĲƓċƖċƣĲũǃШĲƚƣŔůċƣĲĬШŊƖċŔŰШũŸƚƚШыƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲьШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШыőċƖƻĲƚƣŔŰŊЯШ
ƣőƖĲƚőŔŰŊЯШĦũĲċŰŔŰŊШѼШƽŔŰŰŸƽŔŰŊШċŰĬШƚƣŸƖċŊĲЯШŔŰĦũƨĬŔŰŊШƣƖċŰƚƓŸƖƣċƣŔŸŰШŉƖŸůШŉċƖůĲƖƚѣШőŸƨƚĲƚШƣŸШ
ƣőĲШůċŰĬŔьШċŰĬШċƣШůċƖťĲƣШũĲƻĲũƚШыƣƖċŰƚƓŸƖƣĲƖƚЯШƚƣŸƖċŊĲШƨŰŔƣƚЯШƓƖŸĦĲƚƚŔŰŊШƨŰŔƣƚЯШƽőŸũĲƚċũĲƖƚЯШċŰĬШ
ƖĲƣċŔũĲƖƚьЮШxŸƚƚШǯŊƨƖĲƚШŔŰĦũƨĬĲШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚЯШŔЮĲЮЯШƣőĲШƕƨċŰƣŔƣǃШŸŉШƓƖŸĬƨĦƣШũŸƚƣШŔŰШƣőĲШƚƨƓƓũǃШ
ĦőċŔŰЮШìĲШőċƻĲШŊŔƻĲŰШƣőĲШĬĲƣċŔũĲĬШĦŸůƓŸƚŔƣŔŸŰШŸŉШċũũШƣőĲШũŸƚƚĲƚШŔŰШÑċĤũĲШΠЮΝЮШìĲШŉŸƨŰĬШƣőĲШũċƖŊĲƚƣШ
ũŸƚƚШƚőċƖĲШċƣШƣőĲШŉċƖůĲƖƚѣоƓƖŸĬƨĦĲƖƚѣШũĲƻĲũШыŸŰрŉċƖůШŸƓĲƖċƣŔŸŰƚьЯШƽőŔĦőШŔƚШƚƨĤƚƣċŰƣŔċũũǃШůŸƖĲШ
ƓƖŸůŔŰĲŰƣШƣőċŰШƣőĲШůċƖťĲƣрũĲƻĲũШыŸǭрŉċƖůьШŸƓĲƖċƣŔŸŰƚЮШ ůŸŰŊШƣőĲШŸŰрŉċƖůШƓƖŸĦĲƚƚĲƚЯШŊƖċŔŰШũŸƚƚШ
ċƣШƣőĲШőċƖƻĲƚƣŔŰŊШũĲƻĲũШƖĲƓƖĲƚĲŰƣƚШċƖŸƨŰĬШΣΜШƣŸШΤΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШƚƨƓƓũǃШĦőċŔŰШũŸƚƚЮШÑőĲШ
ƚƨĤƚƣċŰƣŔċũШƚőċƖĲШŸŉШŸŰрŉċƖůШũŸƚƚĲƚШƻŔǍрċрƻŔǍШŸǭрŉċƖůШŸƓĲƖċƣŔŸŰШůċǃШĤĲШĬƨĲШƣŸШƣőĲШƨŰŉċƻŸƨƖċĤũĲШ
ƽĲċƣőĲƖШĬƨƖŔŰŊШőċƖƻĲƚƣШƣŔůĲШċŰĬШũĲƚƚШőŸũĬŔŰŊШƣŔůĲШŔŰШƣőĲШůċƖťĲƣШĦőċŰŰĲũƚЮШcĲƖĲЯШƽĲШĲǂƓũċŔŰШƣőĲШ
ŸƓĲƖċƣŔŸŰШƽŔƚĲШũŸƚƚĲƚШĤǃШĬŔǭĲƖĲŰƣШůĲƣőŸĬƚШċĦƖŸƚƚШƚƨƖƻĲǃĲĬШƚƣċƣĲƚШċŰĬШĦƖŸƓƚЮ 
 
ΠЮΟЮΝ ~ċĬőǃċШÂƖċĬĲƚő 

 
~ċĬőǃċШÂƖċĬĲƚőШŔƚШƚƨƖƻĲǃĲĬШŉŸƖШƽőĲċƣЯШƓċĬĬǃЯШƚŸǃĤĲċŰШċŰĬШůċŔǍĲШĦƖŸƓЮШ ƣШƚƣċƣĲШũĲƻĲũШƣŸƣċũШũŸƚƚШ
ŔƚШƣőĲШőŔŊőĲƚƣШŉŸƖШƚŸǃĤĲċŰШĦƖŸƓШыΝΞЮΝΦШƓĲƖĦĲŰƣьЯШŉŸũũŸƽĲĬШĤǃШƽőĲċƣШыΡЮΣШƓĲƖĦĲŰƣьЯШƓċĬĬǃШыΡЮΠΝШ
ƓĲƖĦĲŰƣьЯШċŰĬШůċŔǍĲШыΠЮΦΠШƓĲƖĦĲŰƣьЮШfŉШƽĲШĦŸůƓċƖĲШĦƖŸƓрƽŔƚĲШƣŸƣċũШũŸƚƚШĦŸůĤŔŰŔŰŊШċũũШƣőĲШƚċůƓũĲШ
ŉċƖůĲƖƚШŸŉШƣőĲЯШƣőĲШũŸƚƚШŔƚШƣőĲШőŔŊőĲƚƣШŉŸƖШƚŸǃċĤĲċŰШŉŸũũŸƽĲĬШĤǃШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƽőĲċƣЮШÄƨċũŔƣǃШ
ƖĲũċƣĲĬШĦƖŸƓШũŸƚƚШŔƚШůŸƖĲШŔŰШƚŸǃċĤĲċŰШыΟЮΝΡШƓĲƖĦĲŰƣьШċŰĬШƽőĲċƣШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШĦƖŸƓƚШыΞЮΞΤШ
ƓĲƖĦĲŰƣьЮШÑċĤũĲƚШΠЮΞШƣŸШΠЮΡШŊŔƻĲШƣőĲШƖĲƚƨũƣƚШŸŉШŸƨƖШƚƨƖƻĲǃШĤǃШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬƚЮ 
 
ÑőƖŸƨŊőШƣőĲШŔŰƕƨŔƖǃШůĲƣőŸĬШŸŉШĬċƣċШĦŸũũĲĦƣŔŸŰЯШƽĲШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШůĲċŰШƕƨċŰƣŔƣǃШŊƖċŔŰШũŸƚƚШŔŰШ
ƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲШċŰĬШƚŸǃĤĲċŰШċƣШőċƖƻĲƚƣŔŰŊШĲŰĬШƽĲƖĲШċƣШΟЮΦΟШƓĲƖĦĲŰƣЯШΞЮΠΟШƓĲƖĦĲŰƣЯШΝЮΤΟШ
ƓĲƖĦĲŰƣШċŰĬШΡЮΦΤШƓĲƖĦĲŰƣШċŰĬШƣőĲШƣŸƣċũШũŸƚƚШċƣШŉċƖůĲƖƚѣШĲŰĬШċƖĲШΡЮΝΤШƓĲƖĦĲŰƣЯШΠЮΠΤШƓĲƖĦĲŰƣЯШΠЮΞΜШ
ƓĲƖĦĲŰƣШċŰĬШΝΝЮΞΞШƓĲƖĦĲŰƣШƖĲƚƓĲĦƣŔƻĲũǃЮШ ŰĬШƣőĲШŸƻĲƖċũũШƕƨċŰƣŔƣǃШũŸƚƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШŔƚШ
ΡЮΣΜШƓĲƖĦĲŰƣЯШΡЮΡΤШƓĲƖĦĲŰƣЯШΠЮΦΠШƓĲƖĦĲŰƣЯШċŰĬШΝΞЮΝΦШƓĲƖĦĲŰƣЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШƨŰĲǂƓĲĦƣĲĬШƖċŔŰШ
ĬƨƖŔŰŊШƣőĲШƚƨƖƻĲǃШыŔŰШÉĲƓƣĲůĤĲƖр§ĦƣŸĤĲƖШΞΜΞΞьШĬĲũċǃĲĬШƣőĲШőċƖƻĲƚƣŔŰŊШċĦƣŔƻŔƣŔĲƚШċŰĬШũĲĬШƣőĲШ
ŉċƖůĲƖƚШƣŸШőŸũĬШƣőĲШőċƖƻĲƚƣŔŰŊШċĦƣŔƻŔƣǃШũŸŰŊĲƖЮШÑőĲŰЯШƣőƖŸƨŊőШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШŸŉШƣőĲШĦŸũũĲĦƣĲĬШ
ƚċůƓũĲƚШŉƖŸůШŉċƖůĲƖƚѣШǯĲũĬШċŰĬШůċƖťĲƣШĦőċŰŰĲũƚЯШƽĲШĲƚƣŔůċƣĲĬШƣőĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШŸŉШΝΝЮΟΡШ
ƓĲƖĦĲŰƣЯШΝΝЮΝШƓĲƖĦĲŰƣЯШΝΜЮΝШƓĲƖĦĲŰƣШċŰĬШΝΡЮΤΡШƓĲƖĦĲŰƣШŉŸƖШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШ
ƖĲƚƓĲĦƣŔƻĲũǃШŔŰШƣĲƖůƚШŸŉШĬċůċŊĲĬШŊƖċŔŰƚШыĤƖŸťĲŰЯШƓĲƚƣШŔŰŉĲĦƣĲĬЯШĲƣĦЮьЯШƚőƖŔƻĲũũĲĬШŊƖċŔŰƚШċŰĬШƣőĲШ
ƓƖĲƚĲŰĦĲШŸŉШŉŸƖĲŔŊŰШůċƣƣĲƖƚЮШìĲШőċƻĲШƚĲĲŰШƣƽŸШƣǃƓĲƚШŸŉШŔŰĦŔĬĲŰƣƚШĬƨƖŔŰŊШƣőĲШĬŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣШ
ċĦƣŔƻŔƣŔĲƚЮШ[ŔƖƚƣЯШƽőĲŰШƽĲШŔŰƚƓĲĦƣĲĬШƣőĲШǯĲũĬШĤĲŉŸƖĲШőċƖƻĲƚƣЯШƽĲШĦċƨŊőƣШƨƓШƣŸШőċũŉШƓĲƖĦĲŰƣШыƽőĲċƣЯШ
ƓċĬĬǃЯШċŰĬШůċŔǍĲьШċŰĬШΞЮΡШƓĲƖĦĲŰƣШыƚŸǃĤĲċŰьШŸŉШƣőĲШƣŸƣċũШőċƖƻĲƚƣĲĬШƕƨċŰƣŔƣǃШŸŉШŊƖċŔŰШċƣƣċĦőĲĬШƽŔƣőШ
ƚƣĲůШƚĦċƣƣĲƖĲĬШŔŰШƣőĲШƚĲũĲĦƣĲĬШőċƖƻĲƚƣĲĬШƓũŸƣЮШÑőĲƖĲŉŸƖĲЯШŔƣШŔŰĬŔĦċƣĲƚШƣőĲШũĲŉƣрŸƨƣШƓƖŸĬƨĦƣШŔŰШƣőĲШ
ǯĲũĬШŔƚШũŸƽĲƖШƕƨċũŔƣǃШƣőċŰШƣőĲШőċƖƻĲƚƣĲĬШƓƖŸĬƨĦƣЮШÉĲĦŸŰĬЯШƽőĲŰШƽĲШŔŰƚƓĲĦƣĲĬШƣőĲШƓũŸƣШċŉƣĲƖШ
őċƖƻĲƚƣШыŸŰĲШĲċĦőШċŉƣĲƖШůċŰƨċũũǃШċŰĬШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚĲШŉŸƖШƓċĬĬǃШċŰĬШƚŸǃĤĲċŰьЯШƽĲШŉŸƨŰĬШ
ƣőċƣШŔŰШƣőĲШĦċƚĲШŸŉШůċŰƨċũШőċƖƻĲƚƣŔŰŊЯШŉċũũĲŰШŊƖċŔŰƚШƽĲƖĲШũĲƚƚШƣőċŰШƣőċƣШŔŰШƣőĲШőċƖƻĲƚƣĲĬШ
ůĲĦőċŰŔĦċũũǃЮШ§ƻĲƖċũũЯШƣőĲШƕƨċŰƣŔƣǃШċǭĲĦƣĲĬШĤǃШƣőĲШũŸƚƚШċƣШƓƖĲрőċƖƻĲƚƣШċŰĬШőċƖƻĲƚƣШŔƚШĦŸŰƚŔĬĲƖċĤũǃШ
ůŸƖĲШƚŔŊŰŔǯĦċŰƣШƣőċŰШƣőĲШƕƨċŰƣŔƣŔĲƚШũŸƚƣШŸƖШċǭĲĦƣĲĬШĤǃШċШũŸƚƚШĬƨƖŔŰŊШƓŸƚƣőċƖƻĲƚƣШċĦƣŔƻŔƣŔĲƚЮШ
ÑőĲƖĲŉŸƖĲЯШŔƣШŔŰĬŔĦċƣĲƚШƣőċƣШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШũŸƚƚĲƚШŸĦĦƨƖШŔŰШƣőĲШǯĲũĬШŸƖШĬƨƖŔŰŊШőċƖƻĲƚƣШ
ċĦƣŔƻŔƣŔĲƚЮШÑőĲШůĲċŰШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШŔƚШċƓƓƖŸǂŔůċƣĲũǃШΥЮΡШƓĲƖĦĲŰƣШыƽőĲċƣьЯШΝΥШ
ƓĲƖĦĲŰƣШыƓċĬĬǃьЯШΝΦШƓĲƖĦĲŰƣШыůċŔǍĲьШċŰĬШΞΝШƓĲƖĦĲŰƣШыƚŸǃĤĲċŰьЮШÑőĲƖĲŉŸƖĲЯШŸŰШċƻĲƖċŊĲЯШƽĲШŉŸƨŰĬШ
ůŸƖĲШŊƖċŔŰШĬċůċŊĲШŉŸƖШƚŸǃĤĲċŰШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШċŰĬШƣőƖĲƚőŔŰŊШƣőċŰШŉŸƖШƽőĲċƣЯШƓċĬĬǃЯШċŰĬШ
ůċŔǍĲЮ 
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Table 4.2: Losses in Wheat in Madhya Pradesh: agro-climatic zone wise and method wise   
[ċƖůШ§ƓĲƖċƣŔŸŰƚ 9ĲŰƣƖċũШ ċƖůċĬċШéċũũĲǃ ]ŔƖĬШÅĲŊŔŸŰ ŊŊƖĲŊċƣĲ 

ÉƣċťĲőŸũĬĲƖƚ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ 
 ŸЮШŸŉШŸĤƚĲƖƻċƣŔŸŰƚ ΝΜΜ ΞΜ   ΝΜΜ ΞΜ   ΞΜΜ ΠΜ   

[ċƖůĲƖ cċƖƻĲƚƣŔŰŊ ΟЮΦΥ ΡЮΠΡ рΝЮΠΣййй ΟЮΥΝ ΡЮΟΦ рΝЮΣΜййй ΟЮΦΟ ΡЮΠΟ рΝЮΡΜййй 
ÑőƖĲƚőŔŰŊ ΜЮΜΟ ΜЮΞΤ рΜЮΞΣййй ΜЮΝΝ ΜЮΞΤ рΜЮΞΡййй ΜЮΜΝ ΜЮΞΤ рΜЮΞΣййй 
9ũĲċŰŔŰŊ ΜЮΟΝ ΜЮΡΣ рΜЮΞΡййй ΜЮΞΣ ΜЮΡΣ рΜЮΟΜййй ΜЮΟΜ ΜЮΡΣ рΜЮΞΣййй 
?ƖǃŔŰŊ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ 
ÉƣŸƖċŊĲШ ΜЮΠΝ ΜЮΡΜ рΜЮΜΦййй ΜЮΟΠ ΜЮΡΝ рΜЮΝΤййй ΜЮΟΦ ΜЮΡΜ рΜЮΝΞййй 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΡΣ ΜЮΠΡ ΜЮΝΞййй ΜЮΡΜ ΜЮΠΝ ΜЮΜΥййй ΜЮΡΠ ΜЮΠΠ ΜЮΝΝййй 
[ċƖůĲƖШũĲƻĲũШũŸƚƚĲƚ ΡЮΞΦ ΤЮΞΟ рΝЮΦΠййй ΡЮΜΞ ΤЮΝΡ рΞЮΞΠййй ΡЮΝΤ ΤЮΞΜ рΞЮΜΟййй 

~ċƖťĲƣ ÉƣŸƖċŊĲШ ΜЮΜΠ ΜЮΜΦ рΜЮΜΡ ΜЮΜΠ ΜЮΜΦ рΜЮΜΡ ΜЮΜΠ ΜЮΜΦ рΜЮΜΡ 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΜΣ ΜЮΜΞ ΜЮΜΠ ΜЮΜΣ ΜЮΜΞ ΜЮΜΠ ΜЮΜΣ ΜЮΜΞ ΜЮΜΠ 
ÂƖŸĦĲƚƚŔŰŊ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ 
ìőŸũĲƚċũĲƖ ΜЮΝΞ ΜЮΞΠ рΜЮΝΞ ΜЮΝΞ ΜЮΞΠ рΜЮΝΞ ΜЮΝΞ ΜЮΞΠ рΜЮΝΞ 
ÅĲƣċŔũĲƖ ΜЮΞΝ ΜЮΞΝ ΜЮΜΜ ΜЮΞΝ ΜЮΞΝ ΜЮΜΜ ΜЮΞΝ ΜЮΞΝ ΜЮΜΜ 
~ċƖťĲƣШũĲƻĲũШũŸƚƚĲƚ ΜЮΠΟ ΜЮΡΣ рΜЮΝΟ ΜЮΠΟ ΜЮΡΣ рΜЮΝΟ ΜЮΠΟ ΜЮΡΣ рΜЮΝΟ 
ÑŸƣċũШÄƨċŰƣŔƣǃШũŸƚƚ ΡЮΤΞ ΤЮΤΦ рΞЮΜΣ ΡЮΠΡ ΤЮΤΝ рΞЮΞΣ ΡЮΣΜ ΤЮΤΣ рΞЮΝΣ 

ÑőƖĲƚőŔŰŊШŔŰĦũƨĬĲƚШƣőƖĲƚőŔŰŊЯШƚƣċũũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƽŔƣőŔŰШǯĲũĬ 
пппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΤЮƓĲƖĦĲŰƣЮũĲƻĲũЮŉŸƖЮƣцƣĲƚƣЮёůĲċŰЮĦŸůƓċƖŔƚŸŰђ 
Source: Field survey by authors, ICRIER-ADMI 2022
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Table 4.3: Losses in Paddy in Madhya Pradesh: agro-climatic zone wise and method wise   

[ċƖůШ§ƓĲƖċƣŔŸŰƚ 9ĲŰƣƖċũШ ċƖůċĬċШéċũũĲǃ ]ŔƖĬШÅĲŊŔŸŰ ŊŊƖĲŊċƣĲ 
ÉƣċťĲőŸũĬĲƖƚ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ 

 ŸЮШŸŉШŸĤƚĲƖƻċƣŔŸŰƚ ΝΜΜ ΞΜ   ΦΦ ΞΜ   ΝΦΦ ΠΜ   
[ċƖůĲƖ cċƖƻĲƚƣŔŰŊ ΞЮΡΜ ΟЮΠΝ рΜЮΦΝййй ΞЮΤΞ ΟЮΡΣ рΜЮΥΟййй ΞЮΣΝ ΟЮΠΡ рΜЮΥΠййй 

ÑőƖĲƚőŔŰŊ ΜЮΤΞ ΝЮΜΝ рΜЮΞΦйй ΜЮΝΠ ΜЮΣΦ рΜЮΡΡййй ΜЮΠΞ ΜЮΦΞ рΜЮΡΜййй 
9ũĲċŰŔŰŊ ΜЮΞΥ ΜЮΟΣ рΜЮΜΥййй ΜЮΞΟ ΜЮΟΦ рΜЮΝΣййй ΜЮΞΡ ΜЮΟΣ рΜЮΝΝййй 
?ƖǃŔŰŊ ΜЮΜΤ ΜЮΝΡ рΜЮΜΥййй ΜЮΜΝ ΜЮΝΞ рΜЮΝΝййй ΜЮΜΠ ΜЮΝΠ рΜЮΝΜййй 
ÉƣŸƖċŊĲШ ΜЮΠΟ ΜЮΣΠ рΜЮΞΝййй ΜЮΠΟ ΜЮΣΠ рΜЮΞΝййй ΜЮΠΟ ΜЮΣΠ рΜЮΞΝййй 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΡΣ ΜЮΣΜ рΜЮΜΠййй ΜЮΡΤ ΜЮΣΜ рΜЮΜΟййй ΜЮΡΣ ΜЮΣΜ рΜЮΜΠййй 
[ċƖůĲƖШũĲƻĲũШũŸƚƚĲƚ ΠЮΡΣ ΣЮΝΣ рΝЮΣΜййй ΠЮΝΜ ΣЮΜΜ рΝЮΦΜййй ΠЮΟΝ ΣЮΝΞ рΝЮΥΝййй 

~ċƖťĲƣ ÉƣŸƖċŊĲШ ΜЮΝΝ ΜЮΟΝ рΜЮΞΜ ΜЮΝΝ ΜЮΟΝ рΜЮΞΜ ΜЮΝΝ ΜЮΟΝ рΜЮΞΜ 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ 
ÂƖŸĦĲƚƚŔŰŊ ΜЮΠΣ ΜЮΠΣ ΜЮΜΜ ΜЮΠΣ ΜЮΠΣ ΜЮΜΜ ΜЮΠΣ ΜЮΠΣ ΜЮΜΜ 
ìőŸũĲƚċũĲƖ ΜЮΞΤ ΜЮΞΤ ΜЮΜΜ ΜЮΞΤ ΜЮΞΤ ΜЮΜΜ ΜЮΞΤ ΜЮΞΤ ΜЮΜΜ 
ÅĲƣċŔũĲƖ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ 
~ċƖťĲƣШũĲƻĲũШũŸƚƚĲƚ ΝЮΝΜ ΝЮΟΜ рΜЮΞΜ ΝЮΝΜ ΝЮΟΜ рΜЮΞΜ ΝЮΝΜ ΝЮΟΜ рΜЮΞΜ 
ÑŸƣċũШÄƨċŰƣŔƣǃШũŸƚƚ ΡЮΣΣ ΤЮΠΣ рΝЮΥΜ ΡЮΞΜ ΤЮΟΜ рΞЮΝΜ ΡЮΠΝ ΤЮΠΞ рΞЮΜΝ 

ÑőƖĲƚőŔŰŊШŔŰĦũƨĬĲƚШƣőƖĲƚőŔŰŊЯШƚƣċũũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƽŔƣőŔŰШǯĲũĬ 
 ŸƣĲƚжпппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΤЮƓĲƖĦĲŰƣЮũĲƻĲũзЮппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΨЮƓĲƖĦĲŰƣЮũĲƻĲũЮŉŸƖЮƣцƣĲƚƣЮёůĲċŰЮĦŸůƓċƖŔƚŸŰђ 
ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĤǃЮċƨƣőŸƖƚе f9ÅfEÅц ?~fЮΥΣΥΥ
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Table 4.4:  Losses in Maize in Madhya Pradesh: agro-climatic zone wise and method wise   

[ċƖůШ§ƓĲƖċƣŔŸŰƚ ~ċũƽċШÂũċƣĲċƨ ÉċƣƓƨƖċШÂũċƣĲċƨ ŊŊƖĲŊċƣĲ 
ÉƣċťĲőŸũĬĲƖƚ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ 

 ŸЮШŸŉШŸĤƚĲƖƻċƣŔŸŰƚ ΝΜΜ ΞΜ   ΝΜΜ ΞΜ   ΞΜΜ ΠΜ   
[ċƖůĲƖ cċƖƻĲƚƣŔŰŊ ΝЮΤΤ ΞЮΜΟ рΜЮΞΣййй ΝЮΣΦ ΞЮΞΝ рΜЮΡΞййй ΝЮΤΟ ΞЮΝΦ рΜЮΠΣййй 

ÑőƖĲƚőŔŰŊ ΝЮΝΥ ΝЮΜΥ ΜЮΝΜййй ΝЮΝΞ ΝЮΝΡ рΜЮΜΞΠй ΝЮΝΣ ΝЮΝΠ ΜЮΜΞ 
9ũĲċŰŔŰŊ ΜЮΠΦ ΜЮΠΤ ΜЮΜΞ ΜЮΠΟ ΜЮΠΠ рΜЮΜΝ ΜЮΠΣ ΜЮΠΡ ΜЮΜΝ 
?ƖǃŔŰŊ ΜЮΞΝ ΜЮΠΥ рΜЮΞΤййй ΜЮΞΝ ΜЮΠΦ рΜЮΞΥййй ΜЮΞΝ ΜЮΠΦ рΜЮΞΥййй 
ÉƣŸƖċŊĲШ ΜЮΡΟ ΜЮΦΜ рΜЮΟΤййй ΜЮΠΤ ΜЮΤΜ рΜЮΞΟййй ΜЮΡΜ ΜЮΤΞ рΜЮΞΞййй 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΝΠ ΜЮΣΣ рΜЮΡΞййй ΜЮΝΠ ΜЮΣΤ рΜЮΡΟййй ΜЮΝΠ ΜЮΣΣ рΜЮΡΞййй 
[ċƖůĲƖШũĲƻĲũШũŸƚƚĲƚ ΠЮΟΞ ΡЮΣΝ рΝЮΜΟййй ΠЮΜΣ ΡЮΣΣ рΝЮΜΤййй ΠЮΞΜ ΡЮΣΡ рΜЮΦΦййй 

~ċƖťĲƣ ÉƣŸƖċŊĲШ ΜЮΝΞ ΜЮΞΣ рΜЮΝΠ ΜЮΝΞ ΜЮΞΣ рΜЮΝΠ ΜЮΝΞ ΜЮΞΣ рΜЮΝΠ 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΝΜ ΜЮΝΜ ΜЮΜΜ ΜЮΝΜ ΜЮΝΜ ΜЮΜΜ ΜЮΝΜ ΜЮΝΜ ΜЮΜΜ 
ÂƖŸĦĲƚƚŔŰŊ ΜЮΝΞ ΜЮΝΞ ΜЮΜΜ ΜЮΝΞ ΜЮΝΞ ΜЮΜΜ ΜЮΝΞ ΜЮΝΞ ΜЮΜΜ 
ìőŸũĲƚċũĲƖ ΜЮΞΞ ΜЮΞΞ ΜЮΜΜ ΜЮΞΞ ΜЮΞΞ ΜЮΜΜ ΜЮΞΞ ΜЮΞΞ ΜЮΜΜ 
ÅĲƣċŔũĲƖ ΜЮΝΥ ΜЮΝΥ ΜЮΜΜ ΜЮΝΥ ΜЮΝΥ ΜЮΜΜ ΜЮΝΥ ΜЮΝΥ ΜЮΜΜ 
~ċƖťĲƣШũĲƻĲũШũŸƚƚĲƚ ΜЮΤΠ ΜЮΥΥ рΜЮΝΠ ΜЮΤΠ ΜЮΥΥ рΜЮΝΠ ΜЮΤΠ ΜЮΥΥ рΜЮΝΠ 
ÑŸƣċũШÄƨċŰƣŔƣǃШũŸƚƚ ΡЮΜΣ ΣЮΠΦ рΝЮΠΟ ΠЮΥΜ ΣЮΡΠ рΝЮΤΠ ΠЮΦΠ ΣЮΡΟ рΝЮΡΦ 

ÑőƖĲƚőŔŰŊШŔŰĦũƨĬĲƚШƣőƖĲƚőŔŰŊЯШƚƣċũũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƽŔƣőŔŰШǯĲũĬ 
 ŸƣĲƚжпппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΤЮƓĲƖĦĲŰƣЮũĲƻĲũзЮппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΨЮƓĲƖĦĲŰƣЮũĲƻĲũзЮпЮċƣЮΤΣЮƓĲƖĦĲŰƣЮũĲƻĲũЮŉŸƖЮƣцƣĲƚƣЮёůĲċŰЮĦŸůƓċƖŔƚŸŰђ 
Source: Field survey by authors, ICRIER-ADMI 2022
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ÑċĤũĲШΠЮΡаШxŸƚƚĲƚШŔŰШÉŸǃĤĲċŰШŔŰШ~ċĬőǃċШÂƖċĬĲƚőаШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲШƽŔƚĲШċŰĬШůĲƣőŸĬШƽŔƚĲ 

~ċĬőǃċШÂƖċĬĲƚő [ċƖůШ§ƓĲƖċƣŔŸŰƚ 9ĲŰƣƖċũШ ċƖůċĬċШéċũũĲǃ ~ċũƽċШÂũċƣĲċƨ ŊŊƖĲŊċƣĲ 
ÉƣċťĲőŸũĬĲƖƚ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ fŰƕƨŔƖǃ §ĤƚĲƖƻċƣŔŸŰ ?ŔǭĲƖĲŰĦĲ 

 ŸЮШŸŉШŸĤƚĲƖƻċƣŔŸŰƚ ΝΜΜ ΞΜ   ΝΜΜ ΞΜ   ΞΜΜ ΠΜ   
[ċƖůĲƖ cċƖƻĲƚƣŔŰŊ ΣЮΜΞ ΤЮΣΠ рΝЮΣΞййй ΡЮΦΞ ΤЮΝΠ рΝЮΞΞййй ΡЮΦΤ ΤЮΟΜ рΝЮΟΟййй 

ÑőƖĲƚőŔŰŊ ΟЮΟΝ ΝЮΞΠ ΞЮΜΤййй ΟЮΣΟ ΝЮΝΥ ΞЮΠΡййй ΟЮΠΥ ΝЮΞΜ ΞЮΞΥййй 
9ũĲċŰŔŰŊ ΜЮΣΝ ΜЮΡΝ ΜЮΜΝййй ΜЮΡΤ ΜЮΣΠ рΜЮΜΤййй ΜЮΡΦ ΜЮΣΜ рΜЮΜΝ 
?ƖǃŔŰŊ ΜЮΞΜ ΜЮΝΟ ΜЮΜΤййй ΜЮΞΜ ΜЮΝΝ ΜЮΜΦййй ΜЮΝΦ ΜЮΝΞ ΜЮΜΤййй 
ÉƣŸƖċŊĲШ ΜЮΣΣ ΜЮΞΤ ΜЮΟΦййй ΜЮΣΤ ΜЮΞΣ ΜЮΠΝййй ΜЮΣΣ ΜЮΞΣ ΜЮΠΜййй 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΟΞ ΜЮΡΣ рΜЮΞΠййй ΜЮΟΟ ΜЮΡΤ рΜЮΞΠййй ΜЮΟΟ ΜЮΡΤ рΜЮΞΠййй 
[ċƖůĲƖШũĲƻĲũШũŸƚƚĲƚ ΝΝЮΝΞ ΝΜЮΟΠ ΜЮΤΥййй ΝΝЮΟΞ ΦЮΦΝ ΝЮΠΝййй ΝΝЮΞΞ ΝΜЮΜΡ ΝЮΝΤййй 

~ċƖťĲƣ ÉƣŸƖċŊĲШ ΜЮΞΜ ΜЮΟΟ рΜЮΝΟ ΜЮΞΜ ΜЮΟΟ рΜЮΝΟ ΜЮΞΜ ΜЮΟΟ рΜЮΝΟ 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ ΜЮΝΡ ΜЮΝΡ ΜЮΜΜ ΜЮΝΡ ΜЮΝΡ ΜЮΜΜ ΜЮΝΡ ΜЮΝΡ ΜЮΜΜ 
ÂƖŸĦĲƚƚŔŰŊ ΜЮΝΦ ΜЮΝΦ ΜЮΜΜ ΜЮΝΦ ΜЮΝΦ ΜЮΜΜ ΜЮΝΦ ΜЮΝΦ ΜЮΜΜ 
ìőŸũĲƚċũĲƖ ΜЮΞΠ ΜЮΞΠ ΜЮΜΜ ΜЮΞΠ ΜЮΞΠ ΜЮΜΜ ΜЮΞΠ ΜЮΞΠ ΜЮΜΜ 
ÅĲƣċŔũĲƖ ΜЮΝΦ ΜЮΝΦ ΜЮΜΜ ΜЮΝΦ ΜЮΝΦ ΜЮΜΜ ΜЮΝΦ ΜЮΝΦ ΜЮΜΜ 
~ċƖťĲƣШũĲƻĲũШũŸƚƚĲƚ ΜЮΦΤ ΝЮΝΜ рΜЮΝΟ ΜЮΦΤ ΝЮΝΜ рΜЮΝΟ ΜЮΦΤ ΝЮΝΜ рΜЮΝΟ 
ÑŸƣċũШÄƨċŰƣŔƣǃШũŸƚƚ ΝΞЮΜΦ ΝΝЮΠΠ ΜЮΣΡ ΝΞЮΞΦ ΝΝЮΜΝ ΝЮΞΥ ΝΞЮΝΦ ΝΝЮΝΡ ΝЮΜΠ 

ÑőƖĲƚőŔŰŊШŔŰĦũƨĬĲƚШƣőƖĲƚőŔŰŊЯШƚƣċũũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƽŔƣőŔŰШǯĲũĬ 
 ŸƣĲƚжпппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΤЮƓĲƖĦĲŰƣЮũĲƻĲũЮŉŸƖЮƣцƣĲƚƣЮёůĲċŰЮĦŸůƓċƖŔƚŸŰђ 
ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĤǃЮċƨƣőŸƖƚе f9ÅfEÅц ?~fЮΥΣΥΥ
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ÉƣŸƖċŊĲШũŸƚƚĲƚШċƖĲШĬŔƖĲĦƣũǃШƓƖŸƓŸƖƣŔŸŰċƣĲШƣŸШƣőĲШƚƣŸƖċŊĲШĬƨƖċƣŔŸŰЮШÑŸШƚƨĤƚƣċŰƣŔċƣĲШƣőŔƚЯШƽĲШőċƻĲШ
ƣċťĲŰШƚċůƓũĲƚШƣŸШƣĲƚƣШƣőĲШƚƣŸƖċŊĲШũŸƚƚĲƚШŸĦĦƨƖƖŔŰŊШŸƻĲƖШƣŔůĲЯШŔŰĬŔĦċƣŔŰŊШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШ
ƓĲƖĦĲŰƣċŊĲШũŸƚƚĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШƚƣŸƖċŊĲШƣŔůĲЯШċũƚŸШƻĲƖŔǯĲĬШŉƖŸůШŸƨƖШƚĲĦŸŰĬШƻŔƚŔƣШ
ыċƓƓƖŸǂŔůċƣĲũǃШŸŰĲШůŸŰƣőШċŉƣĲƖШƣőĲШǯƖƚƣШƻŔƚŔƣЯШы~ċǃШΞΜΞΞШŉŸƖШƽőĲċƣбШ ŸƻĲůĤĲƖШΞΜΞΞШŉŸƖШƓċĬĬǃЯШ
ůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰьЮШ 
 
fŰШŸƨƖШƣőŔƖĬШċŰĬШǯŰċũШƻŔƚŔƣШŉŸƖШƽőĲċƣШŔŰШsƨũǃШΞΜΞΞШċŰĬШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШŔŰШsċŰƨċƖǃШΞΜΞΟЯШ
ƽĲШŉŸƨŰĬШċШŰĲŊũŔŊŔĤũĲШŔŰĦƖĲċƚĲШŔŰШƚƣŸƖċŊĲШũŸƚƚĲƚЯШƽőŔĦőШŔƚШŰŸƣШƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣШĲǂĦĲƓƣШŉŸƖШ
ůċŔǍĲШыƖĲũċƣŔƻĲũǃШůŸƖĲШƕƨċũŔƣǃШũŸƚƚьЮШ]ĲŰĲƖċũũǃЯШƚƣŸƖċŊĲШũŸƚƚĲƚШťŔĦťШŔŰШċŉƣĲƖШƣőĲШƣőŔƖĬШůŸŰƣőШƽőĲŰШ
ůŸƨũĬƚШċŰĬШŔŰƚĲĦƣШŔŰŉĲĦƣŔŸŰƚШƚƣċƖƣЮШÑőĲƖĲŉŸƖĲЯШŔƣШůċǃШĲǂƓũċŔŰШƣőċƣШƣőĲШƚƣŸƖċŊĲШũŸƚƚĲƚШĲƚƣŔůċƣĲĬШ
őĲƖĲШċƖĲШŔŰƚŔŊŰŔǯĦċŰƣЮШ ШĦŸůƓċƖċƣŔƻĲШĬŔƚĦƨƚƚŔŸŰШŸŉШũŸƚƚШĲƚƣŔůċƣĲĬШĤǃШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШ
ůĲƣőŸĬШ ƚőŸƽƚШ ƣőċƣШ ċƻĲƖċŊĲШ ũŸƚƚĲƚШ ƖĲƓŸƖƣĲĬШ ĤǃШ ŉċƖůĲƖƚШ ċƖĲШ ũŸƽĲƖШ ƣőċŰШ ƣőċƣШ ŸŉШ ǯĲũĬШ
ůĲċƚƨƖĲůĲŰƣƚЮШ 
 
ÑőƖŸƨŊőШƣőĲШŔŰƕƨŔƖǃШůĲƣőŸĬЯШƽĲШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШũŸƚƚĲƚШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШƽĲƖĲШΡЮΝΤШƓĲƖĦĲŰƣШ
ыƽőĲċƣьЯШΠЮΟΝШƓĲƖĦĲŰƣШыƓċĬĬǃьЯШΠЮΞΜШƓĲƖĦĲŰƣШыůċŔǍĲьШċŰĬШΝΝЮΞΞШƓĲƖĦĲŰƣыƚŸǃĤĲċŰьШċĦƖŸƚƚШƣőĲШƣƽŸШ
ĦƖŸƓШĬŔƚƣƖŔĦƣƚШĲċĦőЮШcŸƽĲƻĲƖЯШƣőĲШċƻĲƖċŊĲШũŸƚƚШĲƚƣŔůċƣĲĬШĤǃШǯĲũĬШůĲċƚƨƖĲůĲŰƣШыŸĤƚĲƖƻċƣŔŸŰШ
ůĲƣőŸĬьШƽċƚШΤЮΞΜШƓĲƖĦĲŰƣЯШΣЮΝΞШƓĲƖĦĲŰƣЯШΡЮΣΡШƓĲƖĦĲŰƣШċŰĬШΝΜЮΜΡШƓĲƖĦĲŰƣШŉŸƖШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШ
ċŰĬШƚŸǃĤĲċŰШƖĲƚƓĲĦƣŔƻĲũǃЮШìőĲƖĲċƚШŉŸƖШƚŸǃĤĲċŰЯШƣŸƣċũШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШĤǃШŔŰƕƨŔƖǃШůĲƣőŸĬШŔƚШ
ƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШƣőċŰШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬЯШƽŔƣőШċШĬŔǭĲƖĲŰĦĲШŸŉШΝЮΝΤЮШ[ŸƖШŸƣőĲƖШƣőƖĲĲШĦƖŸƓƚЯШũŸƚƚШ
ċƣШŉċƖůĲƖƚќШũĲƻĲũШŔƚШƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШŔŰШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШƣőċŰШƣőĲШŔŰƕƨŔƖǃШůĲƣőŸĬЮШ[ §ШΞΜΝΥШ
ĦċůĲШċĦƖŸƚƚШċШƚŔůŔũċƖШŸĤƚĲƖƻċƣŔŸŰШƣőċƣШƣőĲƖĲШŔƚШċŰШƨŰĬĲƖрƖĲƓŸƖƣŔŰŊШŸŉШũŸƚƚĲƚШƣőƖŸƨŊőШƣőĲШŔŰƕƨŔƖǃШ
ůĲƣőŸĬШƣőċŰШƣőĲШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШĬċƣċШĦŸũũĲĦƣŔŸŰЮШÑőĲШĬŔǭĲƖĲŰĦĲШŔŰШũŸƚƚШĲƚƣŔůċƣŔŸŰШǯŊƨƖĲƚШ
ĤĲƣƽĲĲŰШƣőĲШƣƽŸШƚĲƣƚШŸŉШŸƓĲƖċƣŔŸŰƚШůċǃШĤĲШĬƨĲШƣŸШƣőĲШũċĦťШŸŉШťŰŸƽũĲĬŊĲШŸŉШőċƖƻĲƚƣШċŰĬШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƕƨċũŔƣǃШыůŸƚƣũǃьШċŰĬШƕƨċŰƣŔƣǃШыƓċƖƣŔċũũǃьЮШÑőĲШŸƣőĲƖШŉċĦƣŸƖШŸŉШũŸƽĲƖШťŰŸƽũĲĬŊĲШ
ŸŉШŊƖċŔŰШũŸƚƚĲƚШůċǃШĤĲШƣőċƣШŉċƖůĲƖƚШŔŰШƣőĲШĦŸƨŰƣƖǃƚŔĬĲШċƖĲШŊĲŰĲƖċũũǃШũĲƚƚШċƽċƖĲШċŰĬШĬŸŰѣƣШťĲĲƓШ
ƖĲĦŸƖĬƚШŸŉШƣőĲШŊƖċŔŰШƣőĲǃШƓƖŸĬƨĦĲЯШƚƣŸƖĲШċŰĬШƚĲũũШŔŰШƣőĲШůċƖťĲƣЮ 
 
ÑőĲШċŊŊƖĲŊċƣĲШƕƨċŰƣŔƣǃШыƽĲŔŊőƣĲĬШůĲċŰШŸŉШŸĤƚĲƖƻċƣŔŸŰШċŰĬШŔŰƕƨŔƖǃШůĲƣőŸĬьШũŸƚƚШċĦƖŸƚƚШƣőĲШ
ƚƨƓƓũǃШĦőċŔŰШыƽĲŔŊőƣĲĬШůĲċŰШŸŉШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲċŰƚьШŔƚШΡЮΦΣШƓĲƖĦĲŰƣШыƽőĲċƣьЯШΡЮΤΡШ
ƓĲƖĦĲŰƣШыƓċĬĬǃьЯШΡЮΞΜШƓĲƖĦĲŰƣШыůċŔǍĲьШċŰĬШΝΞЮΜΞШƓĲƖĦĲŰƣШыƚŸǃĤĲċŰьЮШ ŰĬШƣőĲШŸƻĲƖċũũШũŸƚƚШŔƚШΤЮΥΤШ
ƓĲƖĦĲŰƣШыƽőĲċƣьЯШΣЮΡΞШƓĲƖĦĲŰƣШыƓċĬĬǃьЯШΡЮΦΡШƓĲƖĦĲŰƣШыůċŔǍĲьЯШċŰĬШΝΡЮΟΠШƓĲƖĦĲŰƣШыƚŸǃĤĲċŰьЯШ
ŔŰĦũƨĬŔŰŊШƣőĲШƕƨċŰƣŔƣŔĲƚЯШċǭĲĦƣĲĬЯШŸƖШũŸƚƣШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰЮ 
 
ÑőĲШƓċŰрfŰĬŔċШƚƣƨĬŔĲƚШĤǃШƣőĲШf9 Åр9fÂcEÑШыΞΜΝΡьШŉŸƨŰĬШƣőċƣШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШ
ƚŸǃĤĲċŰШũŸƚƚĲƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШƽĲƖĲШΠЮΦΟШƓĲƖĦĲŰƣЯШΡЮΡΟШƓĲƖĦĲŰƣЯШΠЮΣΡШƓĲƖĦĲŰƣЯШċŰĬШΦЮΦΣШ
ƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЯШċƣШƣőĲШŰċƣŔŸŰċũШũĲƻĲũЮШcĲŰĦĲЯШŸƨƖШƚƣƨĬǃШĲƚƣŔůċƣĲĬШũŸƚƚĲƚШŔŰШƕƨċŰƣŔƣǃШċŰĬШ
ƕƨċũŔƣǃШƣĲƖůƚЯШċŰĬШŔƣШŔƚШőŔŊőĲƖШĦŸůƓċƖĲĬШƣŸШƣőĲШf9 Åр9fÂcEÑШыĲƚƣŔůċƣĲĬШŸŰũǃШƕƨċŰƣŔƣǃШũŸƚƚьЮШ[ŸƖШ
ĲǂċůƓũĲЯШƽĲШĦċũĦƨũċƣĲĬШƣőĲШƕƨċŰƣŔƣǃШũŸƚƚШĤǃШƣċťŔŰŊШƣőĲШƓƖŸĬƨĦƣŔŸŰШƚőċƖĲШŸŉШƣőĲШƣƽŸШĬŔƚƣƖŔĦƣƚШċŰĬШ
ƕƨċũŔƣǃШũŸƚƚШƣőƖŸƨŊőШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊЮШÑőĲШŸƻĲƖċũũШƚőċƖĲШŸŉШŊƖċŔŰШũŸƚƚШŔƚШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШ
ĦŸůƓƖŔƚŔŰŊШΦΞШƓĲƖĦĲŰƣЯШΥΜШƓĲƖĦĲŰƣЯШΥΡШƓĲƖĦĲŰƣЯШċŰĬШΦΞШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚĲƚШ
ċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШŉŸƖШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШċůŸƨŰƣƚШ
ċǭĲĦƣĲĬШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШċƣШőċƖƻĲƚƣШċŰĬШƕƨċŰƣŔƣŔĲƚШũŸƚƣШŸƖШċǭĲĦƣĲĬШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШ
ĬƨƖŔŰŊШƓŸƚƣőċƖƻĲƚƣШċĦƣŔƻŔƣŔĲƚШĦŸŰƣƖŔĤƨƣĲĬШΞΦШƓĲƖĦĲŰƣШыƽőĲċƣьЯШΝΤШƓĲƖĦĲŰƣШыƓċĬĬǃьЯШΝΤШƓĲƖĦĲŰƣШ
ыůċŔǍĲьШċŰĬШΞΝШƓĲƖĦĲŰƣШыƚŸǃĤĲċŰьШŸŉШƣőĲШƣŸƣċũШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰШũŸƚƚЮ 
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[ŔŊƨƖĲШΠЮΣаШÉőċƖĲШŸŉШőċƖƻĲƚƣŔŰŊЯШŉċƖůĲƖƚѣШũĲƻĲũШũŸƚƚШċŰĬШůċƖťĲƣШũĲƻĲũШũŸƚƚШŸŉШƣőĲШƣŸƣċũШƓŸƚƣр
őċƖƻĲƚƣШƕƨċŰƣŔƣǃШũŸƚƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚő 

 ŸƣĲƚжЮ[ċƖůĲƖЮũĲƻĲũЮũŸƚƚЮŔŰĦũƨĬĲƚЮőċƖƻĲƚƣŔŰŊцũŸƚƚдЮÉŸƨƖĦĲжЮЮ[ŔĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
9ŸůŔŰŊШƣŸШƣőĲШĲĦŸŰŸůŔĦШũŸƚƚШŸŉШƣőĲШƚƣċƣĲШĬƨĲШƣŸШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚЯШƣőĲШƣŸƣċũШ
ĲĦŸŰŸůŔĦШũŸƚƚШĦċƨƚĲĬШĤǃШƣőĲШĦƖŸƓШũŸƚƚШŉŸƖШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲШċŰĬШƚŸǃĤĲċŰƚШŔŰШƣőĲШĲŔŊőƣШĦƖŸƓШ
ĬŔƚƣƖŔĦƣƚШŔƚШÅƚЮШΦΥΜШĦƖŸƖĲƚЮШ15ШŰĬШƣőĲШĦƖŸƓрƽŔƚĲШůŸŰĲƣċƖǃШũŸƚƚĲƚШċƖĲШÅƚШΞΦΞШĦƖŸƖĲƚШыƽőĲċƣьЯШÅƚШΞΟΝШ
ĦƖŸƖĲƚШыƓċĬĬǃьЯШÅƚЮШΝΣΝШĦƖŸƖĲƚШыůċŔǍĲьШċŰĬШΞΦΣШĦƖŸƖĲƚШыƚŸǃĤĲċŰьЮШÑőĲƖĲŉŸƖĲЯШƣőĲШƚƣƨĬǃШĲƚƣŔůċƣĲĬШ
ċШƕƨċŰƣŔƣǃШũŸƚƚШŸŉШċƖŸƨŰĬШΝЮΠΡШxċťőШƣŸŰŰĲƚШыƽőĲċƣьЯШΝЮΝШxċťőШƣŸŰŰĲƚШыÂċĬĬǃьЯШΜЮΥШxċťőШƣŸŰŰĲƚШ
ы~ċŔǍĲьШċŰĬШΜЮΤШxċťőШƣŸŰŰĲƚШыÉŸǃĤĲċŰьШŔŰШƣőĲШƚƨƖƻĲǃĲĬШĦƖŸƓШĬŔƚƣƖŔĦƣƚЮ16Ш 
 
ΠЮΟЮΞ ÂƨŰŢċĤ 

 
fŰШÂƨŰŢċĤЯШƣőĲШƚƨƖƻĲǃШőċƚШĤĲĲŰШĬŸŰĲШƣŸШĲƚƣŔůċƣĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƓċĬĬǃЮШìĲШ
ƚĲƓċƖċƣĲũǃШĲƚƣŔůċƣĲĬШŊƖċŔŰШũŸƚƚШыƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲьШċƣШƣőĲШŉċƖůĲƖƚѣШċŰĬШůċƖťĲƣШũĲƻĲũƚШ
ыƣƖċŰƚƓŸƖƣĲƖƚЯШƚƣŸƖċŊĲШƨŰŔƣƚЯШƓƖŸĦĲƚƚŔŰŊШƨŰŔƣƚЯШƽőŸũĲƚċũĲƖƚЯШċŰĬШƖĲƣċŔũĲƖƚьЮШfŰШċĬĬŔƣŔŸŰЯШċƣШŉċƖůĲƖƚѣШ
ũĲƻĲũƚЯШƽĲШĲƚƣŔůċƣĲĬШƣőĲШũŸƚƚШċƣШƣőĲШőċƖƻĲƚƣŔŰŊЯШĦũĲċŰŔŰŊШѼШƣƖċŰƚƓŸƖƣċƣŔŸŰШŉƖŸůШŉċƖůĲƖƚѣШőŸƨƚĲƚШƣŸШ
ƣőĲШůċŰĬŔЮШ ƚШƣőĲШŉċƖůĲƖƚШƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЯШƣőĲƖĲШċƖĲШŰŸШŸƣőĲƖШŸƓĲƖċƣŔŸŰƚШũŔťĲШƣőƖĲƚőŔŰŊЯШ
ĬƖǃŔŰŊЯШƚƣċũũŔŰŊЯШƣƖċŰƚƓŸƖƣШƽŔƣőŔŰШƣőĲШǯĲũĬШŔƚШƖĲƓŸƖƣĲĬШƚĲƓċƖċƣĲũǃЮШ[ŸƖШĦŸůƓċƖŔƚŸŰШƽŔƣőШŸƣőĲƖШƚƣċƣĲƚЯШ
ƣőĲШŸƓĲƖċƣŔŸŰƚШőċƻĲШĤĲĲŰШĦŸůĤŔŰĲĬШŉŸƖШőċƖƻĲƚƣШċŰĬШċƚƚŸĦŔċƣĲĬШŸƓĲƖċƣŔŸŰƚЮШ 
 
ìĲШőċƻĲШŊŔƻĲŰШƣőĲШĬĲƣċŔũĲĬШĦŸůƓŸƚŔƣŔŸŰШŸŉШċũũШƣőĲШũŸƚƚĲƚШŔŰШÑċĤũĲШΠЮΣЮШìĲШŉŸƨŰĬШƣőĲШũċƖŊĲƚƣШũŸƚƚШ
ƚőċƖĲШċƣШƣőĲШŉċƖůĲƖƚѣоƓƖŸĬƨĦĲƖƚѣШũĲƻĲũШŉŸƖШƓċĬĬǃШŔŰШƣőĲШƚƣċƣĲШыŸŰрŉċƖůШŸƓĲƖċƣŔŸŰƚьЯШƽőŔĦőШŔƚШ
ƚƨĤƚƣċŰƣŔċũũǃШůŸƖĲШƣőċŰШƣőĲШůċƖťĲƣрũĲƻĲũШыŸǭрŉċƖůьШŸƓĲƖċƣŔŸŰƚЮШ ůŸŰŊШƣőĲШŸŰрŉċƖůШƓƖŸĦĲƚƚĲƚЯШ
ŊƖċŔŰШũŸƚƚШċƣШƣőĲШőċƖƻĲƚƣŔŰŊШũĲƻĲũШƖĲƓƖĲƚĲŰƣƚШċƖŸƨŰĬШΣΜШƣŸШΤΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШƚƨƓƓũǃШĦőċŔŰШũŸƚƚЮШ
ÑőĲШ ƚƨĤƚƣċŰƣŔċũШ ƚőċƖĲШ ŸŉШ ŸŰрŉċƖůШ ũŸƚƚĲƚШ ƻŔǍрċрƻŔǍШ ŸǭрŉċƖůШ ŸƓĲƖċƣŔŸŰШ ůċǃШ ĤĲШ ĬƨĲШ ƣŸШ ƣőĲШ
ƨŰŉċƻŸƨƖċĤũĲШƽĲċƣőĲƖШĬƨƖŔŰŊШőċƖƻĲƚƣШƣŔůĲШċŰĬШũĲƚƚШőŸũĬŔŰŊШƣŔůĲШŔŰШƣőĲШůċƖťĲƣШĦőċŰŰĲũƚЮШ 

 
15 Using the minimum support price (MSP) of the 2022-23, the MSP for wheat, paddy, Maize and Soybean is INR 20150, 20600, 19620 
and 43000 per tonnes respectively. 
16 Based on Directorate of economics and statistics paddy, maize and soybean production estimates figure for 2021-22. 
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ÑőƖŸƨŊőШƣőĲШŉċƖůĲƖƚѣШĬĲĦũċƖċƣŔŸŰШůĲƣőŸĬШŸŉШĬċƣċШĦŸũũĲĦƣŔŸŰЯШƽĲШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШůĲċŰШ
ƕƨċŰƣŔƣċƣŔƻĲШƓċĬĬǃШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШŔƚШΞЮΥΝШƓĲƖĦĲŰƣШċŰĬШƣŸƣċũШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШŔƣШŔƚШΟЮΟΞШ
ƓĲƖĦĲŰƣЮШ ŰĬШƣőĲШŸƻĲƖċũũШƕƨċŰƣŔƣǃШũŸƚƚШċĦƖŸƚƚШƣőĲШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰШŔƚШΠЮΟΠШƓĲƖĦĲŰƣШ
ыÑċĤũĲШΠЮΣьЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШƨŰĲǂƓĲĦƣĲĬШƖċŔŰШĬƨƖŔŰŊШƣőĲШƚƨƖƻĲǃШыŔŰШ§ĦƣŸĤĲƖр ŸƻĲůĤĲƖШΞΜΞΞьШ
ĬĲũċǃĲĬШƣőĲШőċƖƻĲƚƣŔŰŊШċĦƣŔƻŔƣŔĲƚШċŰĬШũĲĬШƣőĲШŉċƖůĲƖƚШƣŸШőŸũĬШƣőĲШőċƖƻĲƚƣŔŰŊШċĦƣŔƻŔƣǃШũŸŰŊĲƖЮ 
 

Table 4.6:  Losses in Paddy in Punjab: agro-climatic zone wise and method wise  
ÂƨŰŢċĤ [ċƖůШ

§ƓĲƖċƣŔŸŰƚ 
9ĲŰƣƖċũШÂũċŔŰШüŸŰĲ ìĲƚƣĲƖŰШÂũċŔŰШüŸŰĲ ŊŊƖĲŊċƣĲ 

ÉƣċťĲőŸ
ũĬĲƖƚ 

fŰƕƨ
ŔƖǃ 

§ĤƚĲƖƻċ
ƣŔŸŰ 

?ŔǭĲƖĲ
ŰĦĲ 

fŰƕƨ
ŔƖǃ 

§ĤƚĲƖƻċ
ƣŔŸŰ 

?ŔǭĲƖĲ
ŰĦĲ 

fŰƕƨ
ŔƖǃ 

§ĤƚĲƖƻċ
ƣŔŸŰ 

?ŔǭĲƖĲ
ŰĦĲ 

 ŸЮШŸŉШ
ŸĤƚĲƖƻċƣŔŸŰƚ 

ΝΜΜ ΞΜ   ΝΜΜ ΞΜ   ΞΜΜ ΠΜ   

[ċƖůĲƖ cċƖƻĲƚƣŔŰŊ ΞЮΦΜ ΟЮΤΡ р
ΜЮΥΡйй
й 

ΞЮΤΟ ΟЮΞΤ р
ΜЮΡΠйй
й 

ΞЮΥΝ ΟЮΠΡ р
ΜЮΣΠйй
й 

ÑőƖĲƚőŔŰŊ ΜЮΝΣ ΜЮΜΜ ΜЮΝΡΣй
й 

ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΤ ΜЮΜΜ ΜЮΜΤйй 

9ũĲċŰŔŰŊ ΜЮΞΝ ΜЮΟΥ р
ΜЮΝΤйй
й 

ΜЮΞΞ ΜЮΟΡ р
ΜЮΝΟйй
й 

ΜЮΞΝ ΜЮΟΣ р
ΜЮΝΡйй
й 

?ƖǃŔŰŊ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ 

ÉƣŸƖċŊĲШ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ ΜЮΜΜ 

ÑƖċŰƚƓŸƖƣċƣŔŸ
Ű 

ΜЮΞΞ ΜЮΞΞ ΜЮΜΜ ΜЮΞΟ ΜЮΞΟ ΜЮΜΜ ΜЮΞΟ ΜЮΞΟ ΜЮΜΜ 

[ċƖůĲƖШũĲƻĲũШ
ũŸƚƚĲƚ 

ΟЮΠΤ ΠЮΟΡ р
ΜЮΥΥйй
й 

ΟЮΝΣ ΟЮΥΠ р
ΜЮΣΥйй
й 

ΟЮΟΞ ΠЮΜΠ р
ΜЮΤΝйй
й 

~ċƖťĲƣ ÉƣŸƖċŊĲШ ΜЮΝΡ ΜЮΞΜ рΜЮΜΡ ΜЮΝΡ ΜЮΞΝ рΜЮΜΣ ΜЮΝΡ ΜЮΞΝ рΜЮΜΣ 

ÑƖċŰƚƓŸƖƣċƣŔŸ
Ű 

ΜЮΜΦ ΜЮΜΤ ΜЮΜΞ ΜЮΜΤ ΜЮΝΣ рΜЮΜΥ ΜЮΜΥ ΜЮΝΞ рΜЮΜΠ 

ÂƖŸĦĲƚƚŔŰŊ ΜЮΡΜ ΜЮΡΜ ΜЮΜΜ ΜЮΡΞ ΜЮΡΞ ΜЮΜΜ ΜЮΡΝ ΜЮΡΝ ΜЮΜΜ 

ìőŸũĲƚċũĲƖ ΜЮΞΝ ΜЮΞΝ ΜЮΜΜ ΜЮΝΦ ΜЮΝΦ ΜЮΜΜ ΜЮΞΜ ΜЮΞΜ ΜЮΜΜ 

ÅĲƣċŔũĲƖ ΜЮΜΤ ΜЮΜΤ ΜЮΜΜ ΜЮΜΦ ΜЮΜΦ ΜЮΜΜ ΜЮΜΥ ΜЮΜΥ ΜЮΜΜ 

~ċƖťĲƣШũĲƻĲũШ
ũŸƚƚĲƚ 

ΝЮΜΞ ΝЮΜΡ рΜЮΜΟ ΝЮΜΞ ΝЮΝΣ рΜЮΝΠ ΝЮΜΞ ΝЮΝΞ рΜЮΝΜ 

ÑŸƣċũШÄƨċŰƣŔƣǃШ
ũŸƚƚ 

ΠЮΠΦ ΡЮΠΜ рΜЮΦΝ ΠЮΝΥ ΡЮΜΝ рΜЮΥΟ ΠЮΟΠ ΡЮΝΣ рΜЮΥΝ 

ÑőƖĲƚőŔŰŊШŔŰĦũƨĬĲƚШƣőƖĲƚőŔŰŊЯШƚƣċũũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƽŔƣőŔŰШǯĲũĬ 

пппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΤЮƓĲƖĦĲŰƣЮũĲƻĲũзЮппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΨЮƓĲƖĦĲŰƣЮũĲƻĲũЮŉŸƖЮƣцƣĲƚƣЮёůĲċŰЮ
ĦŸůƓċƖŔƚŸŰђЮ҇ШÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĤǃЮċƨƣőŸƖе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
ÑċĤũĲШΠЮΣШċũƚŸШƚőŸƽƚШƣőĲШƕƨċŰƣŔƣǃШũŸƚƚШŸŉШƓċĬĬǃШĤċƚĲĬШŸŰШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣƚЯШŔƚШΡЮΝΣШ
ƓĲƖĦĲŰƣЯШċŰĬШƣőĲШƕƨċŰƣŔƣǃШċǭĲĦƣĲĬШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШŔƚШΜЮΣΣШƓĲƖĦĲŰƣЮШfŰШŰŰĲǂШΠЯШƽĲШőċƻĲШ
ŊŔƻĲŰШƣőĲШĬĲƣċŔũƚШŸŉШƣőĲШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣШƣĲĦőŰŔƕƨĲƚЮШ[ŔƖƚƣЯШƽĲШĲƚƣŔůċƣĲĬШƣőĲШċƻĲƖċŊĲШ
őċƖƻĲƚƣШũŸƚƚШŉŸƖШƓċĬĬǃШċƣШΟЮΠΡШƓĲƖĦĲŰƣЯШŉŸũũŸƽĲĬШĤǃШĦũĲċŰŔŰŊШыΜЮΟΣШƓĲƖĦĲŰƣьШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШ
ůċŰĬŔШũŸƚƚШыΜЮΞΟШƓĲƖĦĲŰƣьЮШÑőĲŰЯШƣőƖŸƨŊőШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШŸŉШƣőĲШĦŸũũĲĦƣĲĬШƚċůƓũĲƚШŉƖŸůШ
ŉċƖůĲƖƚѣШǯĲũĬШċŰĬШůċƖťĲƣШĦőċŰŰĲũƚЯШƽĲШĲƚƣŔůċƣĲĬШƣőĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШŸŉШΣЮΣШƓĲƖĦĲŰƣШŔŰШƣĲƖůƚШŸŉШ
ĬċůċŊĲĬШŊƖċŔŰƚШыĤƖŸťĲŰЯШƓĲƚƣШŔŰŉĲĦƣĲĬЯШĲƣĦЮьЯШƚőƖŔƻĲũũĲĬШŊƖċŔŰƚШċŰĬШƣőĲШƓƖĲƚĲŰĦĲШŸŉШŉŸƖĲŔŊŰШ
ůċƣƣĲƖƚЮ 
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ШĦŸůƓċƖŔƚŸŰШŸŉШũŸƚƚШĲƚƣŔůċƣĲĬШĤǃШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШƚőŸƽƚШƣőċƣШċƻĲƖċŊĲШũŸƚƚĲƚШ

ƖĲƓŸƖƣĲĬШĤǃШŉċƖůĲƖƚШċƖĲШũŸƽĲƖШƣőċŰШƣőċƣШŸŉШǯĲũĬШůĲċƚƨƖĲůĲŰƣƚЮШÑőƖŸƨŊőШƣőĲШŔŰƕƨŔƖǃШůĲƣőŸĬЯШƽĲШ
ĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШũŸƚƚĲƚШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШƽĲƖĲШΟЮΟΞШƓĲƖĦĲŰƣШċĦƖŸƚƚШƣőĲШƣƽŸШĦƖŸƓШĬŔƚƣƖŔĦƣƚШ
ĲċĦőЮШ cŸƽĲƻĲƖЯШ ċƣШ ƣőĲШ ŉċƖůĲƖƚѣШ ĲŰĬЯШ ƣőĲШ ċƻĲƖċŊĲШ ũŸƚƚШ ĲƚƣŔůċƣĲĬШ ĤǃШ ǯĲũĬШ ůĲċƚƨƖĲůĲŰƣШ
ыŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬьШƽċƚШΠЮΜΠШƓĲƖĦĲŰƣбШƽĲШŸĤƚĲƖƻĲĬШƚŔůŔũċƖШũŸƚƚĲƚШŉŸƖШƣőĲШŸƣőĲƖШƓŸƚƣрƓƖŸĬƨĦƣŔŸŰШ
ƚƣċŊĲƚШƽőĲƖĲШƽĲШĦŸŰĬƨĦƣĲĬШǯĲũĬШĲǂƓĲƖŔůĲŰƣƚЮШÑőĲШĲƚƣŔůċƣŔŸŰШŸŉШũŸƚƚШĤǃШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШŔƚШ
ƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШƣőċŰШƣőĲШŔŰƕƨŔƖǃШůĲƣőŸĬШċƣШŉċƖůĲƖƚќШũĲƻĲũЯШƽőĲƖĲċƚШƣőĲƖĲШċƖĲШŰŸШƚŔŊŰŔǯĦċŰƣШ
ĬŔǭĲƖĲŰĦĲƚШĤĲƣƽĲĲŰШƣƽŸШůĲƣőŸĬƚШŸŉШĲƚƣŔůċƣŔŸŰШċƣШůċƖťĲƣШũĲƻĲũЮ 
 
9ŸůŔŰŊШƣŸШƣőĲШĲĦŸŰŸůŔĦШũŸƚƚШĲƚƣŔůċƣŔŸŰШŸŉШƓċĬĬǃШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚЯШƽĲШǯŰĬШƣőċƣШƣőĲШ
ƣŸƣċũШĲĦŸŰŸůŔĦШũŸƚƚШŔŰШƣőĲШƣƽŸШƚƨƖƻĲǃĲĬШĬŔƚƣƖŔĦƣƚШŔƚШÅƚЮШΞΟΠЮΠШĦƖŸƖĲƚЮШ17ШÑőĲШĲƚƣŔůċƣĲĬШũŸƚƚШŉŸƖШ
7őċƣŔŰĬċШċŰĬШ ůƖŔƣƚċƖШŔƚШÅƚЮШΝΠΝШĦƖŸƖĲƚШċŰĬШÅƚЮШΦΟЮΟШĦƖŸƖĲƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШƚƣƨĬǃШċƚƚĲƚƚĲĬШƣőĲШ
ƣŸƣċũШƕƨċŰƣŔƣǃШũŸƚƚШŔŰШƣőĲШƣƽŸШƚƨƖƻĲǃШĬŔƚƣƖŔĦƣƚШŔƚШċƖŸƨŰĬШΝЮΝΣШxċťőШƣŸŰŰĲƚШыŊƖċŔŰьЮ18 
 
ΠЮΟЮΟ 7ŔőċƖ 
 
7ŔőċƖШŔƚШċũƚŸШƚƨƖƻĲǃĲĬШŉŸƖШċƚƚĲƚƚŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƓċĬĬǃШĦƨũƣŔƻċƣŔŸŰЮШÑőƖŸƨŊőШ
ƣőĲШŉċƖůĲƖƚѣШĬĲĦũċƖċƣŔŸŰШůĲƣőŸĬШŸŉШĬċƣċШĦŸũũĲĦƣŔŸŰЯШƽĲШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШůĲċŰШƕƨċŰƣŔƣċƣŔƻĲШ
ƓċĬĬǃШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШŔƚШΝЮΥΥШƓĲƖĦĲŰƣШċŰĬШƣŸƣċũШũŸƚƚШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШŔƚШΡЮΤΥШƓĲƖĦĲŰƣШŔŰШ
ƣőĲШƚƣċƣĲЮШ ƚШůŸƚƣШŉċƖůĲƖƚШŔŰШ~ƨǍċǭċƖƓƨƖШőċƖƻĲƚƣĲĬШůċŰƨċũũǃШыĤċĦťƽċƖĬШĬŔƚƣƖŔĦƣШŔŰШƣőĲШƚƣċƣĲьЯШƣőĲШ
ƚƣƨĬǃШŉŸƨŰĬШƖĲũċƣŔƻĲũǃШůŸƖĲШũŸƚƚШыΤЮΡΞШƓĲƖĦĲŰƣьШŔŰШ~ƨǍċǭċƖƓƨƖШƣőċŰШŔŰШÅŸőƣċƚШыΣЮΡΤШƓĲƖĦĲŰƣьЮШ ŰĬШ
ƣőĲШŸƻĲƖċũũШƕƨċŰƣŔƣǃШũŸƚƚШċĦƖŸƚƚШƣőĲШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰШŔƚШΣЮΦΡШƓĲƖĦĲŰƣЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШ
ƨŰĲǂƓĲĦƣĲĬШƖċŔŰШĬƨƖŔŰŊШƣőĲШƚƨƖƻĲǃШыŔŰШ§ĦƣŸĤĲƖр ŸƻĲůĤĲƖШΞΜΞΞьШĬĲũċǃĲĬШƣőĲШőċƖƻĲƚƣŔŰŊШċĦƣŔƻŔƣŔĲƚШ
ċŰĬШũĲĬШƣőĲШŉċƖůĲƖƚШƣŸШőŸũĬШƣőĲШőċƖƻĲƚƣŔŰŊШċĦƣŔƻŔƣǃШũŸŰŊĲƖЮШÑċĤũĲШΠЮΤШƚőŸƽƚШƣőĲШƕƨċŰƣŔƣǃШũŸƚƚШŸŉШ
ƓċĬĬǃШĤċƚĲĬШŸŰШŸĤƚĲƖƻċƣŔŸŰƚШċŰĬШŔŰƕƨŔƖǃШŉŸƖШĤŸƣőШƣőĲШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲƚЮШÑőĲШƕƨċŰƣŔƣǃШċǭĲĦƣĲĬШ
ĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШŔƚШΝЮΡΡШƓĲƖĦĲŰƣЮШ[ŔƖƚƣЯШƽĲШĲƚƣŔůċƣĲĬШƣőĲШċƻĲƖċŊĲШőċƖƻĲƚƣШũŸƚƚШŉŸƖШƓċĬĬǃШċƣШ
ΞЮΝΟШƓĲƖĦĲŰƣЯШŉŸũũŸƽĲĬШĤǃШƣőƖĲƚőŔŰŊШыŔŰĦũƨĬŔŰŊШǯĲũĬШƚƣċũũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣШƣŸШƣőĲШƣőƖĲƚőŔŰŊШǰŸŸƖьШ
ŉŸƖШůċŰƨċũũǃШőċƖƻĲƚƣĲĬШĦƖŸƓƚШċƣШΝЮΦΠШƓĲƖĦĲŰƣЯШƣƖċŰƚƓŸƖƣШƣŸШůċŰĬŔШыΜЮΣΡШƓĲƖĦĲŰƣьШыŔŰĦũƨĬŔŰŊШůċŰĬŔШ
őċŰĬũŔŰŊьЯШƚƣŸƖċŊĲШыΜЮΣΞШƓĲƖĦĲŰƣьЯШĬƖǃŔŰŊШыΜЮΟΠШƓĲƖĦĲŰƣьШċŰĬШĦũĲċŰŔŰŊШыΜЮΡΞШƓĲƖĦĲŰƣьЮШÑőĲŰЯШƣőƖŸƨŊőШ
ũċĤŸƖċƣŸƖǃШ ƣĲƚƣŔŰŊШŸŉШƣőĲШ ĦŸũũĲĦƣĲĬШ ƚċůƓũĲƚШ ŉƖŸůШ ŉċƖůĲƖƚѣШǯĲũĬШ ċŰĬШ ůċƖťĲƣШ ĦőċŰŰĲũƚЯШ ƽĲШ
ĲƚƣŔůċƣĲĬШƣőĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШŸŉШΝΡЮΡШƓĲƖĦĲŰƣШŔŰШƣĲƖůƚШŸŉШĬċůċŊĲĬШŊƖċŔŰƚШыĤƖŸťĲŰЯШƓĲƚƣШ
ŔŰŉĲĦƣĲĬЯШĲƣĦЮьЯШƚőƖŔƻĲũũĲĬШŊƖċŔŰƚШċŰĬШƣőĲШƓƖĲƚĲŰĦĲШŸŉШŉŸƖĲŔŊŰШůċƣƣĲƖƚЮ 
 
ìĲШőċƻĲШƚĲĲŰШƣƽŸШƣǃƓĲƚШŸŉШŔŰĦŔĬĲŰƣƚШĬƨƖŔŰŊШƣőĲШĬŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣШċĦƣŔƻŔƣŔĲƚШŔŰШƣőĲШƚƣċƣĲШƚŔůŔũċƖШ
ƣŸШ~ċĬőǃċШÂƖċĬĲƚőШċŰĬШÂƨŰŢċĤЮШ[ŔƖƚƣЯШƽőĲŰШƽĲШŔŰƚƓĲĦƣĲĬШƣőĲШǯĲũĬШĤĲŉŸƖĲШőċƖƻĲƚƣЯШƽĲШĦċƨŊőƣШƨƓШ
ƣŸШőċũŉШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШőċƖƻĲƚƣĲĬШƕƨċŰƣŔƣǃШŸŉШŊƖċŔŰШŸƖШŊƖċŔŰШċƣƣċĦőĲĬШƽŔƣőШƚƣĲůШƚĦċƣƣĲƖĲĬШŔŰШƣőĲШ
ƚĲũĲĦƣĲĬШőċƖƻĲƚƣĲĬШƓũŸƣЮШÑőĲƖĲŉŸƖĲЯШŔƣШŔŰĬŔĦċƣĲƚШƣőĲШũĲŉƣрŸƨƣШƓƖŸĬƨĦƣШŔŰШƣőĲШǯĲũĬШŔƚШŸŉШũŸƽĲƖШƕƨċũŔƣǃШ
ƣőċŰШƣőĲШőċƖƻĲƚƣĲĬШƓƖŸĬƨĦƣЮШÉĲĦŸŰĬЯШƽőĲŰШƽĲШŔŰƚƓĲĦƣĲĬШƣőĲШƓũŸƣШċŉƣĲƖШőċƖƻĲƚƣШыƚĲƓċƖċƣĲũǃШċŉƣĲƖШ
ůċŰƨċũШċŰĬШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚĲьЯШƽĲШŉŸƨŰĬШƣőċƣШŔŰШƣőĲШĦċƚĲШŸŉШůċŰƨċũШőċƖƻĲƚƣŔŰŊЯШŉċũũĲŰШŊƖċŔŰƚШ
ƽĲƖĲШũĲƚƚШƣőċŰШƣőċƣШŔŰШƣőĲШőċƖƻĲƚƣĲĬШůĲĦőċŰŔĦċũũǃЮШ§ƻĲƖċũũЯШƣőĲШƕƨċŰƣŔƣǃШċǭĲĦƣĲĬШĤǃШƣőĲШũŸƚƚШċƣШ
ŉċƖůШũĲƻĲũШŔƚШĦŸŰƚŔĬĲƖċĤũǃШůŸƖĲШƚŔŊŰŔǯĦċŰƣШƣőċŰШƣőĲШƕƨċŰƣŔƣŔĲƚШũŸƚƣШŸƖШċǭĲĦƣĲĬШĤǃШċШũŸƚƚШĬƨƖŔŰŊШ

 
17 Using the minimum support price (MSP) of the 2022-23, the MSP for paddy is INR 20600 per ton. 
18 Based on Directorate of economics and statistics paddy, maize and soybean production estimates figure for 2021-22. 
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ƓŸƚƣőċƖƻĲƚƣШċĦƣŔƻŔƣŔĲƚЮШÑőĲШůĲċŰШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШŔƚШċƓƓƖŸǂŔůċƣĲũǃШΝΥЮΤШ
ƓĲƖĦĲŰƣЮШ 
 
ШĦŸůƓċƖċƣŔƻĲШĬŔƚĦƨƚƚŔŸŰШŸŉШũŸƚƚШĲƚƣŔůċƣĲĬШĤǃШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШƚőŸƽƚШƣőċƣШ

ċƻĲƖċŊĲШũŸƚƚĲƚШƖĲƓŸƖƣĲĬШĤǃШŉċƖůĲƖƚШċƖĲШũŸƽĲƖШƣőċŰШƣőċƣШŸŉШǯĲũĬШůĲċƚƨƖĲůĲŰƣƚЮШÑőƖŸƨŊőШƣőĲШ
ŔŰƕƨŔƖǃШůĲƣőŸĬЯШƽĲШĲƚƣŔůċƣĲĬШƣőċƣШƣőĲШũŸƚƚĲƚШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШƽĲƖĲШΡЮΤΥШƓĲƖĦĲŰƣШċĦƖŸƚƚШƣőĲШ
ƣƽŸШĦƖŸƓШĬŔƚƣƖŔĦƣƚШĲċĦőЮШcŸƽĲƻĲƖЯШƣőĲШċƻĲƖċŊĲШũŸƚƚШĲƚƣŔůċƣĲĬШĤǃШǯĲũĬШůĲċƚƨƖĲůĲŰƣШыŸĤƚĲƖƻċƣŔŸŰШ
ůĲƣőŸĬьШƽċƚШΣЮΞΝШƓĲƖĦĲŰƣЮШìĲШŸĤƚĲƖƻĲĬШƚŔůŔũċƖШũŸƚƚĲƚШŉŸƖШƣőĲШŸƣőĲƖШƓŸƚƣрƓƖŸĬƨĦƣŔŸŰШƚƣċŊĲƚШ
ƽőĲƖĲШƽĲШĦŸŰĬƨĦƣĲĬШǯĲũĬШĲǂƓĲƖŔůĲŰƣƚЮШìĲШƨƚĲĬШƣőĲШŔŰƕƨŔƖǃШůĲƣőŸĬШũŸƚƚШĬċƣċШŉŸƖШŸƣőĲƖШŰŸĬĲƚШ
ƽőĲƖĲШƽĲШĬŔĬШŰŸƣШĦŸŰĬƨĦƣШǯĲũĬШĲǂƓĲƖŔůĲŰƣƚЮ 
 

Table 4.7:  Losses in Paddy in Bihar: agro-climatic zone wise and method wise  
7ŔőċƖ [ċƖůШ

§ƓĲƖċƣŔŸŰƚ 
 ŸƖƣőƽĲƚƣШ ũũƨƻŔċũШÂũċŔŰШ

üŸŰĲ 
ÉŸƨƣőШ7ŔőċƖШ ũũƨƻŔċũШ

üŸŰĲ 
ŊŊƖĲŊċƣĲ 

ÉƣċťĲőŸũ
ĬĲƖƚ 

fŰƕƨ
ŔƖǃ 

§ĤƚĲƖƻċ
ƣŔŸŰ 

?ŔǭĲƖĲ
ŰĦĲ 

fŰƕƨ
ŔƖǃ 

§ĤƚĲƖƻċ
ƣŔŸŰ 

?ŔǭĲƖĲ
ŰĦĲ 

fŰƕƨ
ŔƖǃ 

§ĤƚĲƖƻċ
ƣŔŸŰ 

?ŔǭĲƖĲ
ŰĦĲ 

 ŸЮШŸŉШ
ŸĤƚĲƖƻċƣŔŸŰƚ 

ΝΜΜ ΞΜ   ΝΜΜ ΞΜ   ΞΜΜ ΠΜ   

[ċƖůĲƖ cċƖƻĲƚƣŔŰŊ ΝЮΦΤ ΞЮΠΠ р
ΜЮΠΤйй
й 

ΝЮΥΜ ΝЮΦΦ р
ΜЮΝΦйй
й 

ΝЮΥΥ ΞЮΝΟ р
ΜЮΞΡйй
й 

ÑőƖĲƚőŔŰŊ ΝЮΥΞ ΝЮΦΟ р
ΜЮΝΝйй 

ΝЮΠΝ ΝЮΦΡ р
ΜЮΡΠйй
й 

ΝЮΣΜ ΝЮΦΠ р
ΜЮΟΠйй
й 

9ũĲċŰŔŰŊ ΜЮΟΦ ΜЮΠΥ р
ΜЮΜΦйй
й 

ΜЮΟΠ ΜЮΡΟ р
ΜЮΝΦйй
й 

ΜЮΟΣ ΜЮΡΞ р
ΜЮΝΣйй
й 

?ƖǃŔŰŊ ΜЮΟΟ ΜЮΟΟ ΜЮΜΜ ΜЮΟΡ ΜЮΟΡ ΜЮΜΜ ΜЮΟΠ ΜЮΟΠ ΜЮΜΜ 

ÉƣŸƖċŊĲШ ΜЮΦΤ ΜЮΣΡ ΜЮΟΞйй
й 

ΜЮΦΠ ΜЮΣΝ ΜЮΟΟйй
й 

ΜЮΦΣ ΜЮΣΞ ΜЮΟΠйй
й 

ÑƖċŰƚƓŸƖƣċƣŔŸ
Ű 

ΜЮΣΝ ΜЮΣΝ ΜЮΜΜ ΜЮΣΥ ΜЮΣΥ ΜЮΜΜ ΜЮΣΠ ΜЮΣΡ рΜЮΜΝ 

[ċƖůĲƖШũĲƻĲũШ
ũŸƚƚĲƚ 

ΣЮΜΦ ΣЮΠΟ р
ΜЮΟΠйй
й 

ΡЮΡΞ ΣЮΝΜ р
ΜЮΡΥйй
й 

ΡЮΤΥ ΣЮΞΝ р
ΜЮΠΟйй
й 

~ċƖťĲƣ ÉƣŸƖċŊĲШ ΜЮΠΞ ΜЮΟΜ ΜЮΝΞ ΜЮΞΦ ΜЮΟΡ рΜЮΜΣ ΜЮΟΟ ΜЮΟΟ ΜЮΜΜ 

ÑƖċŰƚƓŸƖƣċƣŔŸ
Ű 

ΜЮΞΣ ΜЮΞΣ ΜЮΜΜ ΜЮΜΥ ΜЮΜΥ ΜЮΜΜ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ 

ÂƖŸĦĲƚƚŔŰŊ ΜЮΟΞ ΜЮΟΞ ΜЮΜΜ ΜЮΠΠ ΜЮΠΠ ΜЮΜΜ ΜЮΠΜ ΜЮΠΜ ΜЮΜΜ 

ìőŸũĲƚċũĲƖ ΜЮΟΦ ΜЮΟΦ ΜЮΜΜ ΜЮΝΟ ΜЮΝΟ ΜЮΜΜ ΜЮΞΞ ΜЮΞΞ ΜЮΜΜ 

ÅĲƣċŔũĲƖ ΜЮΜΡ ΜЮΜΡ ΜЮΜΜ ΜЮΝΝ ΜЮΝΝ ΜЮΜΜ ΜЮΜΦ ΜЮΜΦ ΜЮΜΜ 

~ċƖťĲƣШũĲƻĲũШ
ũŸƚƚĲƚ 

ΝЮΠΟ ΝЮΟΝ ΜЮΝΞ ΝЮΜΡ ΝЮΝΝ рΜЮΜΣ ΝЮΝΤ ΝЮΝΤ ΜЮΜΜ 

ÑŸƣċũШÄƨċŰƣŔƣǃШ
ũŸƚƚ 

ΤЮΡΞ ΤЮΤΠ рΜЮΞΞ ΣЮΡΤ ΤЮΞΝ рΜЮΣΠ ΣЮΦΡ ΤЮΟΥ рΜЮΠΟ 

ÑőƖĲƚőŔŰŊШŔŰĦũƨĬĲƚШƣőƖĲƚőŔŰŊЯШƚƣċũũŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШƽŔƣőŔŰШǯĲũĬ 

пппЮÉƣċƣŔƚƣŔĦċũЮƚŔŊŰŔǯĦċŰĦĲЮċƣЮΤЮƓĲƖĦĲŰƣЮũĲƻĲũЮŉŸƖЮƣцƣĲƚƣЮёůĲċŰЮĦŸůƓċƖŔƚŸŰђ 
ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĤǃЮċƨƣőŸƖƚ  
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ÑőĲШċŊŊƖĲŊċƣĲШƕƨċŰƣŔƣǃШũŸƚƚШŸŉШƓċĬĬǃШŔŰШ7ŔőċƖШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШŔƚШΣЮΦΡШƓĲƖĦĲŰƣЯШċŰĬШƣőĲШ
ŸƻĲƖċũũШũŸƚƚШŔƚШΥЮΡЯШŔŰĦũƨĬŔŰŊШƣőĲШƕƨċŰƣŔƣŔĲƚШċǭĲĦƣĲĬШŸƖШũŸƚƣШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШĤċƚĲĬШŸŰШŸƨƖШ
ƚƨƖƻĲǃЮШÑőĲШƓċŰрfŰĬŔċШƚƣƨĬŔĲƚШĤǃШƣőĲШf9 Åр9fÂcEÑШыΞΜΝΡьШŉŸƨŰĬШƣőċƣШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШƓċĬĬǃШũŸƚƚШ
ŔŰШĲċƚƣĲƖŰШfŰĬŔċШŔƚШċƖŸƨŰĬШΤШƓĲƖĦĲŰƣЮШ§ƨƖШƖĲƚƨũƣШĦŸůĲƚШŸƨƣШċƖŸƨŰĬШΤШƓĲƖĦĲŰƣШċƚШƽĲũũбШőŸƽĲƻĲƖЯШƽĲШ
ċƖĲШƚũŔŊőƣũǃШĬŔǭĲƖĲŰƣШŸŰШƣőĲШŸƻĲƖċũũШũŸƚƚĲƚШǯŊƨƖĲШĬƨĲШƣŸШƣőĲШċĬĬŔƣŔŸŰШŸŉШƕƨċũŔƣǃШũŸƚƚШŰƨůĤĲƖƚЮ 
 
§ƨƖШƚƣƨĬǃШĲƚƣŔůċƣĲĬШũŸƚƚĲƚШŔŰШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШĦŸůƓċƖĲĬШƣŸШƣőĲШf9 Åр9fÂcEÑШыĲƚƣŔůċƣĲĬШŸŰũǃШ
ƕƨċŰƣŔƣǃШũŸƚƚьЮШ[ŸƖШĲǂċůƓũĲЯШƽĲШĲƚƣŔůċƣĲĬШƣőĲШƕƨċŰƣŔƣǃШũŸƚƚШĤǃШƣċťŔŰŊШƣőĲШƓƖŸĬƨĦƣŔŸŰШƽĲŔŊőƣШŸŉШƣőĲШ
ƣƽŸШĬŔƚƣƖŔĦƣƚШċŰĬШƕƨċũŔƣǃШũŸƚƚШƣőƖŸƨŊőШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊЮШÑőĲШŸƻĲƖċũũШƚőċƖĲШŸŉШŊƖċŔŰШũŸƚƚШċƣШƣőĲШ
ŉċƖůĲƖƚѣШĲŰĬШŔƚШΥΟШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚĲƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰЮШ ůŸŰŊШƣőĲШŸŰр
ŉċƖůШƓƖŸĦĲƚƚĲƚЯШŊƖċŔŰШũŸƚƚШċƣШƣőĲШőċƖƻĲƚƣŔŰŊШũĲƻĲũШƖĲƓƖĲƚĲŰƣƚШċƖŸƨŰĬШΞΤШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШŸŰШ
ŉċƖůШƕƨċŰƣŔƣǃШũŸƚƚЮШÑőĲШċůŸƨŰƣƚШċǭĲĦƣĲĬШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШċƣШőċƖƻĲƚƣШċŰĬШƕƨċŰƣŔƣŔĲƚШũŸƚƣШŸƖШ
ċǭĲĦƣĲĬШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШĬƨƖŔŰŊШƓŸƚƣőċƖƻĲƚƣШċĦƣŔƻŔƣŔĲƚШĦŸŰƣƖŔĤƨƣĲĬШΝΤШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШ
ƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШĦőċŔŰШũŸƚƚЮ 
 
9ŸůŔŰŊШƣŸШƣőĲШĲƚƣŔůċƣŔŸŰШŸŉШĲĦŸŰŸůŔĦШũŸƚƚШĬƨĲШƣŸШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЯШƣőĲШƣŸƣċũШ
ĲƚƣŔůċƣŔŸŰШŔŰШƣőĲШƣƽŸШƚƨƖƻĲǃĲĬШĬŔƚƣƖŔĦƣƚШŔƚШÅƚЮШΞΟΦШĦƖŸƖĲƚЮШ19ШÑőĲШĲƚƣŔůċƣĲĬШũŸƚƚШŉŸƖШÅŸőƣċƚШċŰĬШ
~ƨǍċǭċƖƓƨƖШŔƚШÅƚЮШΝΣΜЮΟШĦƖŸƖĲƚШċŰĬШÅƚЮШΤΥЮΤШĦƖŸƖĲƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШƚƣƨĬǃШĲƚƣŔůċƣĲĬШƣőċƣШċƖŸƨŰĬШ
ΝЮΝΦШxċťőШƣŸŰŰĲƚШыŊƖċŔŰьШƽĲƖĲШũŸƚƣШŉƖŸůШƣőĲШƣƽŸШƚƨƖƻĲǃĲĬШĦƖŸƓрĬŔƚƣƖŔĦƣƚШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚƨƓƓũǃШ
ĦőċŔŰШŔŰШƣĲƖůƚШŸŉШƕƨċŰƣŔƣǃШċŰĬШƕƨċŰƣŔƣŔĲƚШũŸƚƣШŸƖШċǭĲĦƣĲĬШĤǃШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰШĬƨƖŔŰŊШőċƖƻĲƚƣШ
ċŰĬШƓŸƚƣőċƖƻĲƚƣШċĦƣŔƻŔƣŔĲƚЮ20 
 

ΠЮΠ EƚƣŔůċƣĲĬШũŸƚƚШĦŸůƓċƖŔƚŸŰШƽŔƣőШĦŸŰƣĲůƓŸƖċƖǃШũŔƣĲƖċƣƨƖĲ 
 
ÑőĲШƓċŰрfŰĬŔċШƚƣƨĬǃШĤǃШƣőĲШf9 Åр9fÂcEÑШыΞΜΝΡьШŉŸƨŰĬШƣőċƣШƣőĲШƕƨċŰƣŔƣċƣŔƻĲШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲШ
ċŰĬШƚŸǃĤĲċŰШũŸƚƚĲƚШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰШƽĲƖĲШŸŉШΠЮΦΟШƓĲƖĦĲŰƣЯШΡЮΡΟШƓĲƖĦĲŰƣЯШΠЮΣΡШƓĲƖĦĲŰƣЯШ
ċŰĬШΦЮΦΣШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЯШċƣШƣőĲШŰċƣŔŸŰċũШũĲƻĲũЮШƚőŸƽШŸƣőĲƖШŉŸŸĬШũŸƚƚШƚƣƨĬŔĲƚШĦŸŰĬƨĦƣĲĬШŸŰШ
ċШƚƣċƣĲрƚƓĲĦŔǯĦЯШƖĲŊŔŸŰрƚƓĲĦŔǯĦЯШŸƖШũŔůŔƣĲĬШĦƖŸƓШĦŸƻĲƖċŊĲШƚĦċũĲЮШcĲƖĲШƽĲШƽŔũũШĬŔƚĦƨƚƚШőŸƽШƣőĲШ
ƓƖĲƚĲŰƣШƚƣƨĬǃШĦŸŰƣƖŔĤƨƣĲШƣŸШƣőĲШŸƻĲƖċũũШƓŔĦƣƨƖĲЮШÑőĲШũŔƣĲƖċƣƨƖĲШƖĲƻŔĲƽШŉŸƨŰĬШƚĲƻĲƖċũШƚƣƨĬŔĲƚШ
ыŔŰĦũƨĬŔŰŊШƣőĲШƣƽŸШf9 Åр9fÂcEÑШƚƣƨĬŔĲƚьШƣőċƣШĦŸŰƣċŔŰĲĬШůŔĦƖŸШĬċƣċШŸŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚЮШ~ŸƚƣШ
ŸŉШ ƣőĲƚĲШ ƚƣƨĬŔĲƚШ ĦŸŰĬƨĦƣĲĬШ ĤǃШ ĲǂƓĲƖƣƚШ ċŰĬШ ƚĦŔĲŰƣŔƚƣƚШ ƽŸƖťŔŰŊШ ċƣШ ŊŸƻĲƖŰůĲŰƣрċǭŔũŔċƣĲĬШ
ŔŰƚƣŔƣƨƣŔŸŰƚШыf9 ÅЯШÂƨŰŢċĤШ ŊƖŔĦƨũƣƨƖĲШÖŰŔƻĲƖƚŔƣǃЯШĲƣĦЮьЮ 
 
ìĲШƓƖŸƻŔĬĲШċШĦŸůƓċƖċƣŔƻĲШċŰċũǃƚŔƚШŸŉШƚƣċƣŔƚƣŔĦċũШĬŔǭĲƖĲŰĦĲƚШŔŰШũŸƚƚШĲƚƣŔůċƣŔŸŰШĤĲƣƽĲĲŰШŸƨƖШ
ċŰċũǃƚŔƚШċŰĬШĦŸŰƣĲůƓŸƖċƖǃШũŔƣĲƖċƣƨƖĲШыÑċĤũĲШΠЮΥьЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲƚĲШƚƣƨĬŔĲƚШƨƚĲĬШĬŔǭĲƖĲŰƣШ
ůĲƣőŸĬƚбШƣőĲƖĲŉŸƖĲЯШƽĲШĦċŰŰŸƣШĦŸůƓċƖĲШƣőĲůШƚƣƖċŔŊőƣШŉŸƖƽċƖĬЮШcŸƽĲƻĲƖЯШƣőĲǃШőĲũƓШċƚƚĲƚƚШƣőĲШ
ƕƨċŰƣŔƣǃШŸŉШũŸƚƚЯШċŰĬШƽĲШĦċŰШĦŸůƓċƖĲШƣőċƣШƽŔƣőШŸƨƖШƖĲƚƨũƣƚЮШÑőĲШƖċŰŊĲШŸŉШŸƻĲƖċũũШƓĲƖĦĲŰƣċŊĲШŸŉШũŸƚƚШ
ŔƚШΝЮΤΣрΝΝЮΤΣШƓĲƖĦĲŰƣШŉŸƖШƽőĲċƣЯШΟрΤШƓĲƖĦĲŰƣШŉŸƖШƖŔĦĲЯШΝрΠЮΣШƓĲƖĦĲŰƣШŉŸƖШůċŔǍĲЯШċŰĬШŉŸƖШƚŸǃċĤĲċŰШŔƣШ
őŸƻĲƖƚШċƖŸƨŰĬШΣЮΞΣрΦЮΦΣШƓĲƖĦĲŰƣЮШ 
 
fŰШƣőŔƚШƚĲĦƣŔŸŰЯШƽĲШĦŸůƓċƖĲШŸƨƖШƖĲƚƨũƣƚШƽŔƣőШƚŸůĲШƓŔŸŰĲĲƖШƚƣƨĬŔĲƚШŔŰШƣőŔƚШǯĲũĬШċƚШf9 Åр9fÂcEÑШ
ыΞΜΝΞѼΞΜΝΡьЯШuċŰŰċŰШыΞΜΝΠьЯШ[ §ШыΞΜΝΥĦьЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲШĲƚƣŔůċƣĲĬШũŸƚƚШŉŸƖШƖŔĦĲШыƓċĬĬǃьШĤǃШ

 
19 Using the minimum support price (MSP) of the 2022-23, the MSP for paddy is INR 20000 per ton. 
20 Based on Directorate of economics and statistics paddy, maize and soybean production estimates figure for 2021-22. 
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uċŰŰċŰШыΞΜΝΠьШƽċƚШċƖŸƨŰĬШΣШƓĲƖĦĲŰƣШċŰĬШΝΝШƓĲƖĦĲŰƣШŔŰШƣőĲШ]ŸƻĲƖŰůĲŰƣШŸŉШfŰĬŔċШƚƣƨĬǃШŔŰШΝΦΤΝШ
ыĦŔƣĲĬШŔŰШsőċШĲƣШċũЮШΞΜΝΡьЮШìőŔũĲШ[ §ШыΞΜΝΥĦьШĲƚƣŔůċƣĲƚШċШΤЮΠШƓĲƖĦĲŰƣШũŸƚƚШŔŰШƣƽŸШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣƚШ
ŸŉШ ŰĬőƖċШÂƖċĬĲƚőШыEċƚƣШ]ŸĬċƻċƖŔШċŰĬШ ĲũũŸƖĲьЯШċŰĬШƣőĲШũŸƚƚĲƚШċƣШőċƖƻĲƚƣŔŰŊШѼƣőƖĲƚőŔŰŊЯШĬƖǃŔŰŊЯШ
ƣƖċŰƚƓŸƖƣċƣŔŸŰЯШƚƣŸƖċŊĲШċƣШůŔũũƚШċŰĬШƚƣŸƖċŊĲШċƣШы9ì9ШѼШ[9fьШƽċƖĲőŸƨƚĲШƽĲƖĲШΣШƓĲƖĦĲŰƣЯШΜЮΞШ
ƓĲƖĦĲŰƣЯШΜЮΡШƓĲƖĦĲŰƣЯШΜЮΟШƓĲƖĦĲŰƣЯШċŰĬШΜЮΠШƓĲƖĦĲŰƣШƖĲƚƓĲĦƣŔƻĲũǃЮШfŰШŸƣőĲƖШƚƣƨĬŔĲƚЯШƣőĲШƣŸƣċũШũŸƚƚШ
ĲƚƣŔůċƣĲƚШŔŰШƖŔĦĲШċƖĲШƣŸŸШƻċƖŔĲĬШċŰĬШċƖĲШŰŸƣШĦŸůƓċƖċĤũĲШĤĲĦċƨƚĲШŸŉШƣőĲШĬŔƻĲƖƚĲШĬĲǯŰŔƣŔŸŰƚШċŰĬШ
ůĲċƚƨƖĲůĲŰƣШůĲƣőŸĬƚШƨƚĲĬШыìÅfШΞΜΞΝьЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШƚƣƨĬŔĲƚШůċŔŰũǃШŉŸĦƨƚШŸŰШŉċƖůрũĲƻĲũШ
ũŸƚƚĲƚуШƣőĲƖĲШŔƚШŰŸШŔŰŉŸƖůċƣŔŸŰШŸŰШŊƖċŔŰШũŸƚƚĲƚШŔŰШƣőĲШƚƨƓƓũǃШĦőċŔŰШĤĲǃŸŰĬШƣőĲШŉċƖůЮ 
 

Table 4.8:  T-test results of comparison of mean harvest and post -harvest loss in major 
literature in India and results of the present study  ICRIER-ADMI 2022 

ÉЮШШ ŸЮ ÉƣƨĬǃ ƨƣőŸƖ òĲċƖ 9ƖŸƓ xŸƚƚĲƚШыƓĲƖĦĲŰƣь ÅĲůċƖťƚ 

Ν ƚƚĲƚƚůĲŰƣШŸŉШ
ÄƨċŰƣŔƣċƣŔƻĲШcċƖƻĲƚƣШ
ċŰĬШÂŸƚƣőċƖƻĲƚƣШ
xŸƚƚĲƚШŸŉШ~ċŢŸƖШ

9ƖŸƓƚо9ŸůůŸĬŔƣŔĲƚШ
ŔŰШfŰĬŔċШы9fÂcEÑь 

ÉЮШ ЮШsőċ 
ÅЮШuЮШéŔƚőƽċťċƖůċ 
ÑċƨƕƨĲĲƖШ őůċĬ 

ŰŔũШÅċŔ 
ŰŔũШuЮШ?ŔǂŔƣ 

ΞΜΝΡ ÂċĬĬǃ ΡЮΡΟйййыcь EŰƕƨŔƖǃШċŰĬШ
§ĤƚĲƖƻċƣŔŸŰШ
ċƣШƣőĲШŉċƖůШ
ũĲƻĲũ 

ìőĲċƣ ΠЮΦΟйййыxь 

~ċŔǍĲ ΠЮΣΡйййыcь 

ÉŸǃĤĲċŰ 
  

ΦЮΦΣйййыxь 

  

Ξ ƚƚĲƚƚůĲŰƣШŸŉШ
ÄƨċŰƣŔƣċƣŔƻĲШcċƖƻĲƚƣШ
ċŰĬШÂŸƚƣőċƖƻĲƚƣШ
xŸƚƚĲƚШŸŉШ~ċŢŸƖШ

9ƖŸƓƚо9ŸůůŸĬŔƣŔĲƚШ
ŔŰШfŰĬŔċШы9fÂcEÑь 

ÉЮuЮ ċŰĬċ 
ÅЮuЮéŔƚőƽċťċƖůċ 
cЮuЮéШ7ċƣőũċ 

ŰŔũШÅċŔ 
ÂЮ9őċŰĬƖċ 

ΞΜΝΞ ÂċĬĬǃ ΡЮΝΦйййыcь 

ìőĲċƣ ΡЮΦΣйййыcь 

~ċŔǍĲ ΠЮΝΜйййыxь 

ÉŸǃĤĲċŰ 
  

ΣЮΞΣйййыxь 

  

Ο ƚƚĲƚƚůĲŰƣШŸŉШÂƖĲШ
ċŰĬШÂŸƚƣőċƖƻĲƚƣШ
xŸƚƚĲƚШŔŰШìőĲċƣШċŰĬШ
ÂċĬĬǃШ9ƖŸƓƚШŔŰШ
ÂƨŰŢċĤ 

?ЮuЮ]ƖŸƻĲƖШ 
sЮ~ЮÉŔŰŊő 

ΞΜΝΞ ìőĲċƣ ΝЮΥΠ [ċƖůШxĲƻĲũШ
Ĭċƣċ 

ШÂċƖůŔŰĬĲƖШÉŔŰŊő 

?ШuШ]ƖŸƻĲƖШ ΞΜΝΞ ÂċĬĬǃ ΠЮΠΟйййыcь 

ΞΜΝΟ ìőĲċƣ ΞЮΟ 

Π ƚƚĲƚƚŔŰŊШ
ƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШ

fŰĬŔċ 

ÂċŰƚĲШ9ŸůůŔƣƣĲĲЯШ]Ÿf ΝΦΤΝ ÅŔĦĲ ΝΝйййыcь 9ŔƣĲĬШŔŰШsőċШ
ĲƣШċũЮ ìőĲċƣ Υйййыcь 

~ċŔǍĲ ΤЮΡйййыcь 

ыcьШŔŰĬŔĦċƣĲƚШƖĲƓŸƖƣĲĬШũŸƚƚШŔƚШőŔŊőĲƖШƣőċŰШƖĲĦŸƖĬĲĬШũŸƚƚШŔŰШŸƨƖШƚƣƨĬǃ 

ыxьШŔŰĬŔĦċƣĲƚШƖĲƓŸƖƣĲĬШũŸƚƚШŔƚШũŸƽĲƖШƣőċŰШƖĲĦŸƖĬĲĬШũŸƚƚШŔŰШŸƨƖШƚƣƨĬǃ 

 
fŰШƣőŔƚШƚĲĦƣŔŸŰЯШƽĲШŉƨƖƣőĲƖШĬƖċƽШċШĦŸůƓċƖŔƚŸŰШĤĲƣƽĲĲŰШŸƨƖШĦƨƖƖĲŰƣШƚƣƨĬǃШċŰĬШƣőĲШũċƣĲƚƣШĲǂƣĲŰƚŔƻĲШ
ƓċŰШfŰĬŔċШƚƨƖƻĲǃШĦŸŰĬƨĦƣĲĬШĤǃШ  79§ ÉШŔŰШΞΜΞΞЯШŉŸĦƨƚŔŰŊШŸŰШŉŸŸĬШũŸƚƚĲƚШċĦƖŸƚƚШƻċƖŔŸƨƚШ
ċŊƖŔĦƨũƣƨƖċũШŸƓĲƖċƣŔŸŰƚШċŰĬШċŊŊƖĲŊċƣŔŸŰƚШŉŸƖШƣőĲШƚċůĲШƚƣċƣĲШыÑċĤũĲШΠЮΦьЮШ§ƨƖШċŰċũǃƚŔƚШƖĲƻĲċũƚШƣőċƣЯШ
ċƣШċŰШċŊŊƖĲŊċƣĲШũĲƻĲũЯШŸƨƖШĲƚƣŔůċƣŔŸŰШŸŉШƓċĬĬǃШĦƖŸƓШũŸƚƚĲƚШĲǂĦĲĲĬƚШƣőŸƚĲШƖĲƓŸƖƣĲĬШŔŰШƣőĲШ
  79§ ÉШƚƨƖƻĲǃШŉŸƖШƣőĲШƣőƖĲĲШƚƣƨĬŔĲĬШƚƣċƣĲƚЯШƽŔƣőШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШĬŔƚƓċƖŔƣǃШŸĤƚĲƖƻĲĬШŔŰШ
7ŔőċƖШŉŸƖШƓċĬĬǃШĦƖŸƓЮШìőĲŰШĲǂċůŔŰŔŰŊШƣőĲШĬċƣċШŸƓĲƖċƣŔŸŰрƽŔƚĲЯШŔƣШĤĲĦŸůĲƚШĲƻŔĬĲŰƣШƣőċƣШƣőĲШ
ĬŔƚƓċƖŔƣŔĲƚШŔŰШũŸƚƚĲƚШċƣШƣőĲШŉċƖůĲƖШũĲƻĲũШċƖĲШůŸƖĲШĲƻŔĬĲŰƣШƣőċŰШƣőĲШƻċƖŔċƣŔŸŰƚШŔŰШƕƨċŰƣŔƣǃШũŸƚƚĲƚШċƣШ
ƣőĲШůċƖťĲƣШũĲƻĲũШĤĲƣƽĲĲŰШƣőĲƚĲШƣƽŸШƚƣƨĬŔĲƚЮШ 
 
ÉƓĲĦŔǯĦċũũǃЯШŸƨƖШƖĲƚĲċƖĦőШƖĲƻĲċũƚШƣőċƣШŉċƖůĲƖрũĲƻĲũШũŸƚƚĲƚШŉŸƖШƓċĬĬǃШċƖĲШΝЮΤΟШƓĲƖĦĲŰƣШőŔŊőĲƖШŔŰШ
7ŔőċƖЯШΜЮΣΞШƓĲƖĦĲŰƣШŊƖĲċƣĲƖШŔŰШÂƨŰŢċĤЯШċŰĬШΝЮΡШƓĲƖĦĲŰƣШőŔŊőĲƖШŔŰШ~ċĬőǃċШÂƖċĬĲƚőЮШfƣШŔƚШŔůƓŸƖƣċŰƣШ
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ƣŸШŰŸƣĲШƣőċƣШƽőŔũĲШŸƨƖШƚƣƨĬǃШċŰĬШƣőĲШ  79§ ÉШƚƣƨĬǃШċƖĲШĦŸůƓċƖċĤũĲШŔŰШƣĲƖůƚШŸŉШŔŰƕƨŔƖǃШůĲƣőŸĬШ
ŸŉШƚƨƖƻĲǃЯШƣőĲǃШĬŔǭĲƖШŔŰШƣĲƖůƚШŸŉШƣőĲŔƖШŊĲŸŊƖċƓőŔĦШċŰĬШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰШĦŸƻĲƖċŊĲЮШ[ŸƖШ
ŔŰƚƣċŰĦĲЯШƣőĲШ  79§ ÉШƚƣƨĬǃШŉŸƖШ7ŔőċƖЯШƽőŔĦőШĲŰĦŸůƓċƚƚĲƚШċŰШċƻĲƖċŊĲШŸŉШΡШĬŔƚƣƖŔĦƣƚЯШŔŰĦũƨĬŔŰŊШ
ŸŰĲШŸŉШŸƨƖШƚƨƖƻĲǃШĬŔƚƣƖŔĦƣƚЯШÅŸőƣċƚЯШƖĲƓŸƖƣĲĬШċШŉċƖůрũĲƻĲũШőċƖƻĲƚƣШũŸƚƚШŸŉШΝЮΟΞШƓĲƖĦĲŰƣЯШƽőŔĦőШ
ĦũŸƚĲũǃШċũŔŊŰƚШƽŔƣőШŸƨƖШĲƚƣŔůċƣŔŸŰШŉŸƖШÅŸőƣċƚШċƣШΝЮΥΜШƓĲƖĦĲŰƣЮШcŸƽĲƻĲƖЯШŔŰШƣőĲШĦċƚĲШŸŉШŸƨƖШŸƣőĲƖШ
ƚƨƖƻĲǃШĬŔƚƣƖŔĦƣШŔŰШ7ŔőċƖЯШ~ƨǍċǭċƖŰċŊċƖЯШƚŔƣƨċƣĲĬШŔŰШƣőĲШ ŸƖƣőШċũũƨƻŔċũШǍŸŰĲШŸŉШ7ŔőċƖЯШƽĲШŸĤƚĲƖƻĲШ
ŰŸƣċĤũǃШőŔŊőĲƖШőċƖƻĲƚƣШũŸƚƚĲƚШĬƨĲШƣŸШũċĦťШŸŉШċŊƖŔĦƨũƣƨƖċũШĬĲƻĲũŸƓůĲŰƣШċŰĬШůĲĦőċŰŔǍċƣŔŸŰШŔŰШƣőċƣШ
ƖĲŊŔŸŰЮШfƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШŰŸƣĲШƣőċƣШƣőĲШ  79§ ÉШƚƣƨĬǃШĬŔĬШŰŸƣШŔŰĦũƨĬĲШ~ƨǍċǭċƖŰċŊċƖЯШůċťŔŰŊШ
ƚƣċƣĲрũĲƻĲũШŉŸŸĬШũŸƚƚШǯŊƨƖĲƚШŰŸŰрĦŸůƓċƖċĤũĲЮ 
 
ÑċĤũĲШΠЮΦаШ9ŸůƓċƖŔƚŸŰШŸŉШƣőƖĲĲШƚƣƨĬŔĲƚШŸŰШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШыŔŰШƓĲƖĦĲŰƣьШŉŸƖШ

ÂċĬĬǃШċĦƖŸƚƚШƚĲũĲĦƣĲĬШƚƣċƣĲƚШĤǃШŔŰƕƨŔƖǃШůĲƣőŸĬШы[ċƖůШũĲƻĲũШҼШ~ċƖťĲƣШũĲƻĲũь 
ÉƣċƣĲƚ ÉƣƨĬǃ §ƻĲƖċũũШũŸƚƚШŔŰШƓĲƖĦĲŰƣ 
ÂċĬĬǃ 
 7ŔőċƖ 
  

  79§ ÉШΞΜΞΞ ΠЮΣΤ 
f9ÅfEÅр ?~fШΞΜΞΞ ΣЮΦΡ 

 ÂƨŰŢċĤ 
  

  79§ ÉШΞΜΞΞ ΟЮΞΡ 
f9ÅfEÅр ?~fШΞΜΞΞ ΠЮΟΠ 

 ~ċĬőǃċШÂƖċĬĲƚő 
  

  79§ ÉШΞΜΞΞ ΟЮΠΡ 
f9ÅfEÅр ?~fШΞΜΞΞ ΡЮΠΝ 

ìőĲċƣ 
 ~ċĬőǃċШÂƖċĬĲƚő   79§ ÉШΞΜΞΞ ΠЮΞΜ 

f9ÅfEÅр ?~fШΞΜΞΞ ΡЮΣΜ 
~ċŔǍĲ 
~ċĬőǃċШÂƖċĬĲƚő   79§ ÉШΞΜΞΞ ΠЮΜΝ 

f9ÅfEÅр ?~fШΞΜΞΞ ΠЮΦΠ 
ÉŸǃĤĲċŰ 
~ċĬőǃċШÂƖċĬĲƚő   79§ ÉШΞΜΞΞ ΤЮΤΞ 

f9ÅfEÅр ?~fШΞΜΞΞ ΝΞЮΝΦ 
ÉŸƨƖĦĲжЮ ƨƣőŸƖƚѩЮĲƚƣŔůċƣŔŸŰЮĤċƚĲĬЮŸŰЮǯĲũĬЮƚƨƖƻĲǃЮĬċƣċеЮf9ÅfEÅц ?~fЮΥΣΥΥеЮ  79§ ÉЮΥΣΥΥ 
 
ÑőĲШŸĤƚĲƖƻĲĬШƻċƖŔċƣŔŸŰƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШĦŸƨũĬШċũƚŸШĤĲШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШċŊŊƖĲŊċƣŔŸŰШŸŉШĬċƣċШ
ŉƖŸůШĬŔǭĲƖĲŰƣШĬŔƚƣƖŔĦƣƚШƚƓċŰŰŔŰŊШƻċƖŔŸƨƚШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚШŔŰШƣőĲШƚƣċƣĲШƣŸШċƖƖŔƻĲШċƣШƣőĲШƚƣċƣĲр
ũĲƻĲũШǯŊƨƖĲƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШƽőĲŰШĲǂċůŔŰŔŰŊШƣőĲШĬċƣċШċƣШƣőĲШċŊƖŸрĲĦŸũŸŊŔĦċũШũĲƻĲũЯШƽĲШŰŸƣĲШċШ
ƚƨĤƚƣċŰƣŔċũШĬĲĦƖĲċƚĲШŔŰШƣőĲШŸƻĲƖċũũШũŸƚƚШŸŉШƚŸǃĤĲċŰШĦƖŸƓƚШŉƖŸůШΝΟЮΝΣШƓĲƖĦĲŰƣШŔŰШΞΜΝΡЯШċƚШƖĲƓŸƖƣĲĬШ
ĤǃШ  79§ ÉЯШƣŸШΣЮΡΠШƓĲƖĦĲŰƣЮШ§ƨƖШƚƨƖƻĲǃШĬŔĬШŰŸƣШĦŸƻĲƖШƣőĲШĦĲŰƣƖċũШƓũċƣĲċƨШċŊƖŸрĲĦŸũŸŊŔĦċũШ
ƖĲŊŔŸŰШċŰĬШĬŔĬШŰŸƣШƖĲƻĲċũШċШƚƨĤƚƣċŰƣŔċũШĬĲĦũŔŰĲШĦŸůƓċƖĲĬШƣŸШƣőĲШƓƖĲƻŔŸƨƚШf9 Åр9fÂcEÑШƚƣƨĬǃШŸŉШ
ΞΜΝΡШŉŸƖШŸƣőĲƖШƚƨƖƻĲǃĲĬШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚШŸŉШƣőĲШƚƣċƣĲЮШ ŸŰĲƣőĲũĲƚƚЯШŸƨƖШƚƣƨĬǃШŔŰĦũƨĬĲĬШŸŰĲШ
ŸŉШƣőĲШĬŔƚƣƖŔĦƣƚрШÅċŢŊċƖőШŔŰШƣőĲШìĲƚƣĲƖŰШƓũċƣĲċƨШƖĲŊŔŸŰШŸŉШƣőĲШƚƣċƣĲЯШƽőŔĦőШƽċƚШċũƚŸШĦŸƻĲƖĲĬШĤǃШƣőĲШ
  79§ ÉШƚƣƨĬǃШċũŸŰŊШƽŔƣőШƣĲŰШŸƣőĲƖШĬŔƚƣƖŔĦƣƚШŉŸƖШƚŸǃĤĲċŰШĦƖŸƓƚЮШcĲƖĲЯШƽĲШŸĤƚĲƖƻĲĬШƣőċƣШŸƨƖШũŸƚƚШ
ĲƚƣŔůċƣŔŸŰШŔƚШőŔŊőĲƖШƣőċŰШƣőċƣШƖĲƓŸƖƣĲĬШĤǃШ  79§ ÉШŉŸƖШƣőċƣШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰЯШƓƖŔůċƖŔũǃШĬƨĲШ
ƣŸШĬŔǭĲƖĲŰĦĲƚШċƣШƣőĲШőċƖƻĲƚƣШũĲƻĲũЮШ]ŔƻĲŰШƣőĲШĬŔƚƓċƖŔƣŔĲƚШŔŰШƖĲŊŔŸŰċũШĦŸƻĲƖċŊĲЯШůċťŔŰŊШĬŔƖĲĦƣШ
ĦŸůƓċƖŔƚŸŰƚШĤĲƣƽĲĲŰШĤŸƣőШƚƣƨĬŔĲƚШůċǃШũĲċĬШƣŸШůŔƚũĲċĬŔŰŊШĦŸŰĦũƨƚŔŸŰƚЮШìőĲƖĲШ  79§ ÉШƚƣƨĬǃШ
ŸǭĲƖƚШƻċƚƣШƖĲŊŔŸŰċũШĦŸƻĲƖċŊĲШċŰĬШċƻĲƖċŊĲШŸŉШůƨũƣŔƓũĲШĬŔƚƣƖŔĦƣƚЯШƣőŔƚШƚƣƨĬǃШŔƚШůŸƖĲШũŸĦċũŔǍĲĬШŉŸƖШ
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ċƚƚĲƚƚŔŰŊШƣőĲШũŸƚƚĲƚЮШfƣШŔƚШƽŔĬĲũǃШċĦťŰŸƽũĲĬŊĲĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШƣőċƣШũŸƚƚĲƚШċƣШƣőĲШŉċƖůĲƖШũĲƻĲũШċƖĲШ
őŔŊőũǃШũŸĦċũŔǍĲĬШċŰĬШĬĲƓĲŰĬĲŰƣШŸŰШƣőĲШƚƓĲĦŔǯĦШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚШċĬŸƓƣĲĬШĤǃШŉċƖůĲƖƚЮ 
 

ΠЮΡ 9ŸŰĦũƨƚŔŸŰ 
 
ÅĲĬƨĦŔŰŊШ őċƖƻĲƚƣШ ċŰĬШ ƓŸƚƣрőċƖƻĲƚƣШ ũŸƚƚШ ŔŰĦƖĲċƚĲШ ŉċƖůĲƖƚќШ ƓƖŸǯƣċĤŔũŔƣǃШ ċŰĬШ ŔŰĦƖĲċƚĲШ ŊƖċŔŰШ
ƚƨƓƓũŔĲƚШŉŸƖШŉŸŸĬШƚĲĦƨƖŔƣǃЮШ9őċŰŊŔŰŊШĦƖŸƓШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚШƣőƖŸƨŊőШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШ
ċŰĬШŔŰĦƖĲċƚĲШŔŰШċƽċƖĲŰĲƚƚШċůŸŰŊШƚƣċťĲőŸũĬĲƖƚШċƖĲШƣƽŸШĦƖŔƣŔĦċũШƓŸŔŰƣƚШŉŸƖШƓƖĲƻĲŰƣШũŸƚƚШŔŰШƚƨƓƓũǃр
ĦőċŔŰЮШÑŸШĦŸŰƣƖŸũШũŸƚƚĲƚЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШċĦĦƨƖċƣĲũǃШůĲċƚƨƖĲШƣőĲШũŸƚƚĲƚШċĦƖŸƚƚШŸƓĲƖċƣŔŸŰƚЮШ
ÑőĲƖĲŉŸƖĲЯШƣőŔƚШĦőċƓƣĲƖШċŔůƚШƣŸШĲƚƣŔůċƣĲШƕƨċŰƣŔƣċƣŔƻĲЯШƕƨċũŔƣċƣŔƻĲЯШċŰĬШĲĦŸŰŸůŔĦШũŸƚƚĲƚШŸŉШƓċĬĬǃЯШ
ƽőĲċƣЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШŉƖŸůШƣőĲШƚƨƖƻĲǃШŸŉШƚĲũĲĦƣĲĬШƚƣċƣĲƚШŔŰШfŰĬŔċЮШШ 
 
§ƓĲƖċƣŔŸŰрƽŔƚĲШĬŔƚċŊŊƖĲŊċƣŔŸŰШƚőŸƽƚШƣőċƣЯШőċƖƻĲƚƣШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШĦŸůƓƖŔƚĲƚШƣőĲШũċƖŊĲƚƣШ
ƚőċƖĲШŸŉШƣŸƣċũШũŸƚƚĲƚШċĦƖŸƚƚШċũũШĦƖŸƓƚЮШcŸƽĲƻĲƖЯШƽŔƣőŔŰШĦƖŸƓƚЯШƚŸǃĤĲċŰШƚƨǭĲƖƚШƣőĲШũċƖŊĲƚƣШũŸƚƚШċƣШ
ΝΟЮΞΥШƓĲƖĦĲŰƣШŉŸũũŸƽĲĬШĤǃШƽőĲċƣШыΥЮΡΟШƓĲƖĦĲŰƣьЯШƓċĬĬǃШыΣЮΥΣШƓĲƖĦĲŰƣьЯШċŰĬШůċŔǍĲШыΣЮΡΠШƓĲƖĦĲŰƣьЮШ
ŰШŔůƓŸƖƣċŰƣШĬĲƓċƖƣƨƖĲШŉƖŸůШƣőĲШƓƖĲƻŔŸƨƚШƚƣƨĬǃШŔƚШƣőĲШċƚƚĲƚƚůĲŰƣШŸŉШƕƨċũŔƣǃШũŸƚƚШŸŉШĦƖŸƓƚЮШfŰШĦċƚĲШ

ŸŉШƽőĲċƣШƚőƖŔƻĲũũŔŰŊШŸŉШŊƖċŔŰƚЯШǃĲũũŸƽШƖƨƚƣШĲƣĦЮШƖĲƚƨũƣШŔŰШƕƨċũŔƣǃШũŸƚƚШŸŉШĦƖŸƓƚЮШÖŰƣŔůĲũǃШƖċŔŰŉċũũЯШ
őĲċƣƽċƻĲƚШċŊŊƖċƻċƣĲШƣőĲШũŸƚƚШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃЮШ 
 
ÑőĲШċŊŊƖĲŊċƣĲШƕƨċŰƣŔƣǃШũŸƚƚШċƣШƣőĲШŉċƖůĲƖƚѣШĲŰĬШŔƚШΠЮΡΤШƓĲƖĦĲŰƣШŉŸƖШƓċĬĬǃЯШΠЮΤΟШƓĲƖĦĲŰƣШŉŸƖШůċŔǍĲЯШ
ċŰĬШΦЮΝΝШƓĲƖĦĲŰƣШŉŸƖШƚŸǃĤĲċŰЯШŸŉШƽőŔĦőШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШŔƚШΞЮΦΞШƓĲƖĦĲŰƣШŉŸƖШƓċĬĬǃЯШΝЮΦΜШ
ƓĲƖĦĲŰƣШŉŸƖШůċŔǍĲЯШċŰĬШΣЮΡΜШƓĲƖĦĲŰƣШŉŸƖШƚŸǃĤĲċŰЮШÑőĲШĲƚƣŔůċƣĲĬШũŸƚƚШŔŰШƣőĲШůċƖťĲƣШĦőċŰŰĲũƚШ
ыƣƖċŰƚƓŸƖƣЯШƚƣŸƖċŊĲЯШƽőŸũĲƚċũĲƖƚЯШċŰĬШƖĲƣċŔũĲƖƚьШŔƚШΝЮΝΥШƓĲƖĦĲŰƣШŉŸƖШƓċĬĬǃЯШΜЮΥΜШƓĲƖĦĲŰƣШŉŸƖШůċŔǍĲЯШ
ċŰĬШΝЮΜΞШƓĲƖĦĲŰƣШŉŸƖШƚŸǃĤĲċŰЮ 
 
fŰШċĬĬŔƣŔŸŰШƣŸШƣőċƣЯШƣőŔƚШĦőċƓƣĲƖШǯŰĬƚШŸƨƣШƣőċƣШŉŸƖШƓċĬĬǃЯШƽőĲċƣЯШċŰĬШůċŔǍĲШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШŔƚШ
ƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШŔŰШŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШƣőċŰШƣőĲШŔŰƕƨŔƖǃШůĲƣőŸĬЯШƽőŔĦőШŔŰĬŔĦċƣĲƚШƣőĲШċĦƣƨċũШ
ũŸƚƚĲƚШŔƚШőŔŊőĲƖШƣőċŰШƓĲƖĦĲŔƻĲĬШƕƨċŰƣŔƣǃШũŸƚƚЮШ[ŔŰċũũǃЯШƣőŔƚШĦőċƓƣĲƖШĦŸůƓċƖĲƚШŸƨƖШőċƖƻĲƚƣШċŰĬШƓŸƚƣр
őċƖƻĲƚƣШ ũŸƚƚШ ǯŊƨƖĲƚШ ƽŔƣőШ ĦŸŰƣĲůƓŸƖċƖǃШ ũŔƣĲƖċƣƨƖĲЯШ ƽőŔũĲШ ŉŸƖШ ƽőĲċƣЯШ ƣőĲШ ĲƚƣŔůċƣŔŸŰШ ŔƚШ ŰŸƣШ
ƚƣċƣŔƚƣŔĦċũũǃШĬŔǭĲƖĲŰƣШŉƖŸůШƚŸůĲШŸŉШƣőĲШƖĲĦĲŰƣШƚƣƨĬŔĲƚШы]ƖŸƻĲƖШċŰĬШÉŔŰŊőЯШΞΜΝΞЯШΞΜΝΟьЯШŸƣőĲƖШĦƖŸƓƚШ
ƚĲĲůШƣŸШŉċĦĲШőŔŊőĲƖШũŸƚƚĲƚШŉƖŸůШŸƨƖШĲƚƣŔůċƣŔŸŰЮШÑŸШƖĲĬƨĦĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЯШŔƣШŔƚШ
ŔůƓĲƖċƣŔƻĲШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШċƚƚŸĦŔċƣŔŰŊШŉċĦƣŸƖƚШŸŉШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚЯШőĲŰĦĲШƣőĲШŰĲǂƣШĦőċƓƣĲƖШ
ƣƖċĦĲƚШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШũŸƚƚĲƚШĤċƚĲĬШŸŰШŸƨƖШŉċƖůĲƖƚќШƚƨƖƻĲǃЮ 
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Ρ cċƖƻĲƚƣШċŰĬШÂŸƚƣрőċƖƻĲƚƣШ9ƖŸƓШ~ċŰċŊĲůĲŰƣШÂƖċĦƣŔĦĲƚШċŰĬШ
?ĲƣĲƖůŔŰċŰƣƚШŸŉШxŸƚƚ 

 

ΡЮΝ fŰƣƖŸĬƨĦƣŔŸŰ 
 
ÑőĲШƓƖĲƻŔŸƨƚШĦőċƓƣĲƖШĬĲƚĦƖŔĤĲƚШƣőĲШĲƚƣŔůċƣŔŸŰШŸŉШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШĤǃШŔŰƕƨŔƖǃШċŰĬШ
ŸĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬШŉƖŸůШŉċƖůШƣŸШůċƖťĲƣЮШ ƚШƣőĲШǯŰĬŔŰŊƚШŔŰĬŔĦċƣĲШƣőċƣШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШŔƚШ
ƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШƣőċŰШƣőĲШůċƖťĲƣШċŰĬШƖĲƣċŔũШũĲƻĲũЮШfŰШƣőŔƚШĦŸŰƣĲǂƣЯШŔŰШƣőŔƚШĦőċƓƣĲƖЯШƽĲШƚőċũũШ
ĬŔƚĦƨƚƚШƣőĲШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚШŔŰШƚĲũĲĦƣĲĬШƚƣċƣĲƚШŉŸƖШƓċĬĬǃЯШƽőĲċƣЯШƚŸǃĤĲċŰЯШůċŔǍĲШċŰĬШƣƖċĦĲШƣőĲШ
ĬĲƣĲƖůŔŰċŰƣƚШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШĤċƚĲĬШŸŰШŸƨƖШƚċůƓũĲШƚƨƖƻĲǃШŸŉШ
ΝΞΜΜШ ċŊƖŔĦƨũƣƨƖċũШ őŸƨƚĲőŸũĬƚЮШ ŊƖŔĦƨũƣƨƖĲШ ƚĲĦƣŸƖШ ŔŰШ fŰĬŔċШ őċƚШ ƽŔĬĲШ ƻċƖŔċƣŔŸŰШ ŔŰШ ƣĲƖůƚШ ŸŉШ
ƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲЯШƨƚĲШŸŉШĬŔǭĲƖĲŰƣШĦŸůĤŔŰċƣŔŸŰƚШŸŉШƣĲĦőŰŔƕƨĲƚЯШċĦĦĲƚƚŔĤŔũŔƣǃШƣŸШŔŰƓƨƣƚЯШƚĦċũĲШ
ŸŉШŸƓĲƖċƣŔŸŰƚШċĦƖŸƚƚШƚƣċƣĲƚШċŰĬШƖĲŊŔŸŰƚШы ŊċƖƽċũЯШΝΦΥΟьЮШ]ƖĲĲŰШƖĲƻŸũƨƣŔŸŰШĤƖŸƨŊőƣШċШƓċĦťċŊĲШŸŉШ
ƣŸŸũƚШƣŸШċƨŊůĲŰƣШƣőĲШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũШƚŔŰĦĲШƣőĲШΝΦΣΜƚЯШĤƨƣШƣőĲШƓċĦĲШŸŉШŔůƓũĲůĲŰƣċƣŔŸŰШŔƚШŰŸƣШƣőĲШ
ƚċůĲШċĦƖŸƚƚШƚƣċƣĲƚШċŰĬШŉċƖůрƚŔǍĲШŊƖŸƨƓƚШыÅŸƚĲŰǍƽĲŔŊШċŰĬШ7ŔŰƚƽċŰŊĲƖЯΝΦΦΞбШ~ŔƚőƖċЯШΞΜΜΥьЮШ
cŸƽĲƻĲƖЯШŊƖĲĲŰШƖĲƻŸũƨƣŔŸŰШőċƚШĦƖŸƓрƽŔƚĲЯШƖĲŊŔŸŰрƽŔĬĲШĬŔǭĲƖĲŰĦĲƚШŔŰШŔůƓċĦƣЮ 
 
?ƨƖŔŰŊШ ŊƖċŔŰШ ƚƨƓƓũǃрĦőċŔŰШ ċƣШ ŉċƖůĲƖƚќШ ũĲƻĲũЯШ ƣőĲШ ĦƖŸƓШ ŊŸĲƚШ ƣőƖŸƨŊőШ ůƨũƣŔƓũĲШ ƚƣċŊĲƚШ ŉƖŸůШ
őċƖƻĲƚƣŔŰŊЯШƣőƖĲƚőŔŰŊЯШƽŔŰŰŸƽŔŰŊЯШĬƖǃŔŰŊЯШƚƣŸƖċŊĲЯШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШċŰĬШůċƖťĲƣŔŰŊЮШ?ƨƖŔŰŊШĲċĦőШ
ƚƣċŊĲШƣőĲШũŸƚƚШĬĲƓĲŰĬƚШŸŰШƣőĲШĲƕƨŔƓůĲŰƣШƨƚĲĬЯШƣőĲШĲŰƻŔƖŸŰůĲŰƣШŸŉШƣőĲШŸƓĲƖċƣŔŸŰЯШƣőĲШƓƖŸĦĲƚƚШŸŉШ
őċŰĬũŔŰŊЮШcĲŰĦĲЯШċШĬĲĲƓĲƖШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШƣőĲƚĲШŸƓĲƖċƣŔŸŰƚШċŰĬШċƚƚŸĦŔċƣĲĬШũŸƚƚĲƚШƓƖŸƻŔĬĲƚШċШ
ĦċƨƚċũШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШcĲƖĲЯШƽĲШċŰċũǃƚĲШƣőĲƚĲШŸƓĲƖċƣŔŸŰƚШ
ċĦƖŸƚƚШĦƖŸƓƚШċŰĬШƚƣċƣĲƚШĤċƚĲĬШŸŰШŸƨƖШƚċůƓũĲШƚƨƖƻĲǃЮ 
 

ΡЮΞ cċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШŉŸƖШƚĲũĲĦƣĲĬШ
ĦƖŸƓƚ 

 
ΡЮΞЮΝ ÂċĬĬǃ 

 
ÂċĬĬǃШŔƚШƣőĲШƓƖŸůŔŰĲŰƣШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦĲĬШŔŰШfŰĬŔċШċŰĬШƓũċǃƚШċШƻŔƣċũШĦŸŰƣƖŔĤƨƣŔŸŰШŔŰШƣőĲШ
ċŊƖŔĦƨũƣƨƖĲШĲĦŸŰŸůǃЮШfŰĬŔċШŔƚШƣőĲШƚĲĦŸŰĬШũċƖŊĲƚƣШƓƖŸĬƨĦĲƖШŸŉШƖŔĦĲШŔŰШƣőĲШƽŸƖũĬШċŉƣĲƖШ9őŔŰċЯШ
ƓƖŸĬƨĦŔŰŊШΝΞΦЮΡШ~~ÑШŸŉШƖŔĦĲШŊƖċŔŰƚЮШìŔƣőШĲǂƓċŰƚŔŸŰШŸŉШŔƖƖŔŊċƣŔŸŰШŔŰƣĲŰƚŔƣǃШċŰĬШƣőĲШŊƖĲĲŰШƖĲƻŸũƨƣŔŸŰШ
ƓċĦťċŊĲШŸŉШcòéШƚĲĲĬШċŰĬШŉĲƖƣŔũŔǍĲƖЯШƣőĲШƓƖŸĬƨĦƣŔŸŰШŔŰШƣőĲШĦŸƨŰƣƖǃШŔŰĦƖĲċƚĲĬШƚŔǂШƣŔůĲƚЯШŉƖŸůШΞΜЮΡΥШ
~~ÑШƣŸШΝΞΞЮΞΤШ~~ÑШŔŰШΞΜΞΜрΞΝЮШ ƚШƣőĲШũċƣĲƚƣШŰċƣŔŸŰċũШũĲƻĲũШƚƣƨĬǃШŸŰШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШ
ũŸƚƚШĤǃШ9fÂcEÑШĲǂőŔĤŔƣƚШƣőċƣШΡЮΡΟШƓĲƖĦĲŰƣШũŸƚƚШŸŉШƓċĬĬǃЯШŔŰĬŔĦċƣŔŰŊШũŸƚƚШŸŉШΦЮΝΞШ~~ÑШыΝШťŊШŸŉШ
ƓċĬĬǃӀΜЮΣΤШťŊШŸŉШƖŔĦĲьЮШÑƖċĬŔƣŔŸŰċũũǃШƓċĬĬǃШĦƨũƣŔƻċƣŔŸŰШŔƚШũċĤŸƨƖШŔŰƣĲŰƚŔƻĲШŔŰШfŰĬŔċЮШÉŔŰĦĲШƣőĲШŊƖĲĲŰШ
ƖĲƻŸũƨƣŔŸŰШƓĲƖŔŸĬШŸŉШΝΦΣΜƚЯШĲǂƓċŰƚŔŸŰШŸŉШůĲĦőċŰŔƚċƣŔŸŰШċũŸŰŊШƽŔƣőШcòéШƻċƖŔĲƣǃШŸŉШĦƨũƣŔƻċƣŔŸŰЯШ
ŔŰĦƖĲċƚĲĬШŔƖƖŔŊċƣŔŸŰШŔŰƣĲŰƚŔƣǃШĤŸŸƚƣĲĬШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШŊƖċŔŰШŔŰШƣőĲШĦŸƨŰƣƖǃЮШÂƨŰŢċĤЯШƣőĲШƓŔŸŰĲĲƖШ
ƚƣċƣĲШŸŉШƣőĲШŊƖĲĲŰШƖĲƻŸũƨƣŔŸŰШŔŰШfŰĬŔċЯШőċƚШƣőĲШőŔŊőĲƚƣШǃŔĲũĬШċŰĬШĦŸůƓƖŔƚĲƚШΝΜШƓĲƖĦĲŰƣШŸŉШ
ƓƖŸĬƨĦƣŔŸŰЮШ§ƽŔŰŊШƣŸШũċƖŊĲШƚƨĤƚŔĬŔĲƚШŔŰШŔŰƓƨƣƚЯШŔŰƻĲƚƣůĲŰƣШŔŰШůċĦőŔŰĲƖǃЯШƖŔĦĲШƓƖŸĬƨĦƣŔŸŰШċŰĬШ
ǃŔĲũĬШőċƻĲШĬƖċƚƣŔĦċũũǃШŔŰĦƖĲċƚĲĬШŔŰШÂƨŰŢċĤЮШÑőĲƖĲШőċƚШĤĲĲŰШĦŸŰƣŔŰƨŸƨƚШŔŰĦƖĲċƚĲШŔŰШċƖĲċШƨŰĬĲƖШcòéШ
ƖŔĦĲШŔŰШÂƨŰŢċĤЯШƣőĲШǃŔĲũĬШŸŉШƖŔĦĲШŔŰШƣőĲШƚƣċƣĲШŔƚШΠΟΣΣШťŊШƓĲƖШőĲĦƣċƖĲЯШċĤŸƻĲШƣőĲШŰċƣŔŸŰċũШċƻĲƖċŊĲШŸŉШ
ΞΡΣΣШťŊШƓĲƖШőĲĦƣċƖĲЮШÑċĤũĲШΡЮΝШƚőŸƽƚШƣőċƣШƣőĲШũĲƻĲũШŸŉШůĲĦőċŰŔƚċƣŔŸŰШŔƚШƣőĲШũŸƽĲƚƣШŔŰШ7ŔőċƖШ
ĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШƣƽŸШƚƣċƣĲƚЮШ 
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Table 5.1: Rice profile of selected states 2021 -22 
ÉĲũĲĦƣĲĬШ
ƚƣċƣĲƚ 

ƖĲċШŔŰШ
~őċЮ 

ÂƖŸĬƨĦƣŔŸŰШ
ŔŰШ~~Ñ 

òŔĲũĬШыťŊЮШ
/őĲĦƣċƖĲь 

9ŸƚƣШ
ƓĲƖШ
őċмЮ 

9ŸƚƣШŸŉШ
ůċĦőŔŰĲƖǃШ
ƓĲƖШőċЮ 

ÂƖŸĦƨƖĲůĲŰƣШ
ŔŰШ~~Ñй 

ÂƨŰŢċĤ ΞЮΦΟ 
 

ΝΞЮΤΥ 
 

ΠΟΣΣ ΠΣΞΜΟ 
 

ΝΜΡΠΝ ΝΞЮΡΠ 
 

7ŔőċƖ ΟЮΜΞ 
 

ΣЮΤΡ 
 

ΞΞΤΣ ΞΤΤΤΠ ΠΦΞΟ ΟЮΜΦ 
 

~ċĬőǃċШ
ÂƖċĬĲƚő 

ΞЮΝΞ 
 

ΠЮΠΝ 
 

ΞΜΣΝ ΟΠΥΟΡ 
 

ΝΜΜΤΟ 
 

ΟЮΜΤ 
 

ũũШfŰĬŔċ ΠΡЮΤΤ 
 

ΝΞΠЮΟΤ ΞΤΝΟ ΠΟΤΡΣ ΝΜΡΜΜ ΡΤЮΡΥ 
 

ÉŸƨƖĦĲжЮ?EÉеЮ[9f 
 ŸƣĲƚжЮпЮΥΣΥΤцΥΥЮu~ÉЮтŉŸƖЮÂċŔĬцŸƨƣЮĦŸƚƣЮŉŸƖЮƓċĬĬǃЮƓĲƖЮőĲĦƣċƖĲ 
 
~ĲĦőċŰŔƚċƣŔŸŰШőċƚШŔŰĦƖĲċƚĲĬШƣőĲШƣĲĦőŰŔĦċũШĲǭŔĦŔĲŰĦǃШċŰĬШƣŸƣċũШŉċĦƣŸƖШƓƖŸĬƨĦƣŔƻŔƣǃШŸŉШŉċƖůĲƖƚЮШ
cċƖƻĲƚƣŔŰŊШŸƓĲƖċƣŔŸŰШĦŸůƓƖŔƚĲƚШĦƨƣƣŔŰŊШƣőĲШƚƣċũťƚЯШċŰĬШĤƨŰĬũŔŰŊШƨƓШƣőĲШũŸƣƚШŉƖŸůШǯĲũĬЮШÑőĲШ
ŸƓĲƖċƣŔŸŰрƽŔƚĲШũŸƚƚĲƚШŸŉШƓċĬĬǃШŊƖċŔŰШƻċƖǃШċĦƖŸƚƚШƚƣċƣĲƚЮШ[ŸƖШƓċĬĬǃЯШΦΤШƓĲƖĦĲŰƣШőŸƨƚĲőŸũĬƚШƨƚĲШ
ĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŔŰШÂƨŰŢċĤЯШƽőĲƖĲċƚШŔŰШ7ŔőċƖШŸŰũǃШΝΜШƓĲƖĦĲŰƣШƓċĬĬǃШƓƖŸĬƨĦŔŰŊШőŸƨƚĲőŸũĬƚШƨƚĲШ
ĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЮШ7ŔőċƖШőċƚШŰƨůĲƖŔĦċũШƓƖĲƓŸŰĬĲƖċŰĦĲШŸŉШůċƖŊŔŰċũШċŰĬШƚůċũũШŉċƖůĲƖƚЮШEƻĲŰШ
ƣőŸƨŊőЯШŉċƖůрƚŔǍĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШƚċůƓũĲШőŸƨƚĲőŸũĬƚШŔƚШůŸĬĲƖċƣĲũǃШƚťĲƽĲĬШƣŸƽċƖĬƚШũċƖŊĲƖШ
ŉċƖůĲƖƚШŸŉШƣőĲШƚƣċƣĲШыΤΣШƓĲƖĦĲŰƣШŸŉШƣőĲШƚċůƓũĲШċƖĲШůċƖŊŔŰċũШċŰĬШƚůċũũШŉċƖůĲƖƚьЯШƣőĲШƚőċƖĲШŸŉШ
ůċƖŊŔŰċũШċŰĬШƚůċũũШŉċƖůĲƖƚШŔŰШƣőĲШƚƣċƣĲШŔƚШċƣШΦΟШƓĲƖĦĲŰƣШы ŊƖŔĦƨũƣƨƖĲШĦĲŰƚƨƚЯШΞΜΝΡрΝΣьЮШxċĦťШŸŉШ
ћƚĦċũĲШċƓƓƖŸƓƖŔċƣĲќШůċĦőŔŰĲƖǃШũĲċĬƚШƣŸШƓĲƖƚŔƚƣĲŰĦĲШŸŉШũċĤŸƨƖрŔŰƣĲŰƚŔƻĲШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚШŔŰШƣőĲШ
ƚƣċƣĲЮШ?ŔƚċŊŊƖĲŊċƣĲĬШũŸƚƚĲƚШĬƨƖŔŰŊШőċƖƻĲƚƣШĲǂőŔĤŔƣƚШƣőċƣШƣőƖĲƚőŔŰŊШũŸƚƚШŔƚШƻĲƖǃШőŔŊőШŔŰШ~ƨǍċǭċƖƓƨƖШ
ĬŔƚƣƖŔĦƣШŔŰШŰŸƖƣőрƽĲƚƣШċũũƨƻŔċũШċŊƖŸрĦũŔůċƣŔĦШǍŸŰĲШŔŰШ7ŔőċƖШы[ŔŊƨƖĲШΡЮΝьЮШ 
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[ŔŊƨƖĲШΡЮΝаШШ§ƓĲƖċƣŔŸŰрƽŔƚĲШƕƨċŰƣŔƣǃШũŸƚƚĲƚШŉŸƖШƓċĬĬǃШċĦƖŸƚƚШƚƣƨĬŔĲĬШċŊƖŸрĲĦŸũŸŊŔĦċũШ
ƖĲŊŔŸŰƚШċŰĬШƚƣċƣĲƚШċƣШŉċƖůĲƖƚќШũĲƻĲũ 

ÉŸƨƖĦĲжЮƨƣőŸƖƚѢЮǯĲũĬЮƚƨƖƻĲǃеЮf9ÅfEÅц ?~fЮΥΣΥΥ 
 
ÑőĲШċĦƣŔƻŔƣǃШƓƖŸǯũĲШŸŉШƣőĲШŉċƖůĲƖƚШƚőŸƽƚШůŸƚƣШĦƖŸƓШŊƖŸƽĲƖШƨƚĲШőŔƖĲĬШũċĤŸƨƖШŉŸƖШŉċƖůŔŰŊШċĦƣŔƻŔƣŔĲƚЮШ
~ŸƖĲŸƻĲƖЯШΥΤШƓĲƖĦĲŰƣШŸŉШƣőĲШŉċƖůĲƖƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШċŰĬШΤΦШƓĲƖĦĲŰƣШŔŰШÂƨŰŢċĤШƽĲƖĲШċƽċƖĲШ
ċĤŸƨƣШƣőĲШƖŔŊőƣШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŉŸƖШőċƖƻĲƚƣŔŰŊШĤƨƣШċƖĲШƣƖċĬŔƣŔŸŰċũЯШũŔťĲШƓƖĲƚƚŔŰŊШƣőĲШŊƖċŔŰƚШ
ĤĲƣƽĲĲŰШƣĲĲƣőШċŰĬШũŸŸťŔŰŊШċƣШƣőĲШŊƖċŔŰШĦŸũŸƨƖЮШfŰШ7ŔőċƖЯШůŸƚƣШŉċƖůĲƖƚШƨƚĲШƣőƖĲƚőĲƖƚШƣŸШƣőƖĲƚőШƣőĲШ
ĦƖŸƓррШĤĲĦċƨƚĲШƣőĲШũċŰĬШőŸũĬŔŰŊШƚŔǍĲШŔƚШƚůċũũĲƖШċŰĬШƣőĲƖĲШŔƚШƣőĲШƨŰċƻċŔũċĤŔũŔƣǃШŸŉШőċƖƻĲƚƣĲƖƚШŔŰШƣőĲШ
ũŸĦċũŔƣǃЮШcŸƽĲƻĲƖЯШƖĲƚŔĬƨĲШĤƨƖŰŔŰŊШŔƚШŰŸƣШċШƖĲŊƨũċƖШƓƖċĦƣŔĦĲШŔŰШ7ŔőċƖЯШƽŔƣőШΣШƓĲƖĦĲŰƣШŸŉШƓċĬĬǃШ
ŉċƖůĲƖƚШĬŸŔŰŊШŔƣШŔŰШƣőĲШƚƨƖƻĲǃШċƖĲċƚЮШfŰШċũũШƚƨƖƻĲǃĲĬШĬŔƚƣƖŔĦƣƚЯШůŸƖĲШůĲŰШыΤΜШƣŸШΥΜШƓĲƖĦĲŰƣьШĬŸШƣőĲШ
ĦƖŸƓШőċƖƻĲƚƣŔŰŊЯШĦŸũũĲĦƣŔŰŊШċŰĬШƣőƖĲƚőŔŰŊШċĦƣŔƻŔƣŔĲƚШƣőċŰШƽŸůĲŰЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШůŸƖĲШƽŸůĲŰШ
ыůŸƖĲШƣőċŰШΥΜШƓĲƖĦĲŰƣьШĲŰŊċŊĲШŔŰШůċŰƨċũШĦũĲċŰŔŰŊЯШĬƖǃŔŰŊЯШċŰĬШůŔŰŸƖШƓƖŸĦĲƚƚŔŰŊШċĦƣŔƻŔƣŔĲƚШƣőċŰШ
ůĲŰЮ 
[ŔŊƨƖĲШΡЮΞаШÂĲƖĦĲŰƣШŸŉШƣŸƣċũШũŸƚƚШċůŸŰŊШŉċƖůĲƖƚШƨƚŔŰŊШůċŰƨċũШƻŔƚрěрƻŔƚШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШ
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ÑőĲШ  §é ШċŰċũǃƚŔƚШŸŉШƻċƖŔċŰĦĲШƚőŸƽƚШƣőċƣШůĲċŰШċŰĬШƻċƖŔċŰĦĲШŸŉШőċƖƻĲƚƣŔŰŊШũŸƚƚШŔƚШƚŔŊŰŔǯĦċŰƣũǃШ
őŔŊőĲƖШŔŰШůċŰƨċũШőċƖƻĲƚƣŔŰŊШĦŸůƓċƖĲĬШƣŸШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШы[ŔŊƨƖĲШΡЮΞьЮШÂċĬĬǃШőċƖƻĲƚƣШũŸƚƚШŔƚШ
ċũƚŸШƖĲũċƣĲĬШƣŸШƣőĲШőċƖƻĲƚƣШĬƨƖċƣŔŸŰЯШůŸƚƣũǃШőŔƖĲĬШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŰĲĲĬШƣŸШůŔŰŔůŔǍĲШőċƖƻĲƚƣШ
ƣŔůĲШċƚШƽőĲċƣШŔƚШŔůůĲĬŔċƣĲũǃШƚŸƽŰШċŉƣĲƖШƣőĲШƓċĬĬǃШőċƖƻĲƚƣЮШÑőĲШũŸƚƚĲƚШŸŉШŊƖċŔŰШŔŰШĬĲƻĲũŸƓŔŰŊШ
ĦŸƨŰƣƖŔĲƚШċƖĲШƕƨŔƣĲШĦŸůůŸŰШĬƨĲШƣŸШũċĦťШŸŉШŔŰŉƖċƚƣƖƨĦƣƨƖċũШŉċĦŔũŔƣŔĲƚЮШÑőĲШőċƖƻĲƚƣĲĬШĦƖŸƓШĤĲŉŸƖĲШ
ƣőƖĲƚőŔŰŊШŔƚШŊĲŰĲƖċũũǃШƚƓƖĲċĬШŸƨƣШŸŰШƖŸċĬƚЮШ?ƖǃŔŰŊШŔƚШƓĲƖŉŸƖůĲĬШĤǃШƚƨŰШĬƖǃŔŰŊШŸƖШůĲĦőċŰŔĦċũШ
ĬƖǃŔŰŊЮШÉƨŰШĬƖǃŔŰŊШƣċťĲƚШũŸŰŊĲƖШƣŔůĲШċŰĬШċũƚŸШƚƨƚĦĲƓƣŔĤũĲШƣŸШŊĲƣШĬċůċŊĲĬШŔŰШĦċƚĲШŸŉШƨŰƣŔůĲũǃШ
ƖċŔŰŉċũũШċŰĬШƚƣƖŸŰŊĲƖШƽŔŰĬШǰŸƽЮШ?ƖǃŔŰŊШƓƖŸĦĲƚƚШĬŸĲƚШŰŸƣШƣċťĲШƓũċĦĲШŔŰШÂƨŰŢċĤќƚШƓċĬĬǃШǯĲũĬШċƚШ
ĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШĦƨƣШƣőĲШĦƖŸƓШċŰĬШƣőƖĲƚőШŔƣШŉŸũũŸƽĲĬШĤǃШĬĲũŔƻĲƖŔŰŊШƣőĲШĦũĲċŰШŊƖċŔŰШŔŰƣŸШƣőĲШŊƖċŔŰШ
ƣċŰťШŸŉШƣőĲШůċĦőŔŰĲЮШ ŉƣĲƖШƣőċƣШƣőĲШŊƖċŔŰШŔƚШĬŔƖĲĦƣũǃШƚŸũĬШŔŰШƣőĲШůċŰĬŔЯШƽőĲƖĲШƣőĲШŊƖċŔŰШŊĲƣƚШťĲƓƣШŉŸƖШ
ĬƖǃŔŰŊШŉŸƖШċШĬċǃШŸƖШƚŸШĤĲŉŸƖĲШƣőĲШƚƣŸƖċŊĲЮШìőĲƖĲċƚЯШŔŰШ7ŔőċƖШΝΜΜШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШŉċĦĲĬШĬƖǃŔŰŊШ
ũŸƚƚШƽŔƣőШċШƖċŰŊĲШŸŉШЮΜΞШƓĲƖĦĲŰƣШƣŸШЮΥΞШƓĲƖĦĲŰƣШƽŔƣőШůĲċŰШŸŉШЮΟΠШƓĲƖĦĲŰƣШċŰĬШĦŸĲǭŔĦŔĲŰƣШƻċƖŔċƣŔŸŰШ
ŸŉШΟΥШƓĲƖĦĲŰƣЮ 
 
ÑőƖĲƚőŔŰŊШŔƚШƣőĲШƓƖŸĦĲƚƚШŸŉШƖĲůŸƻŔŰŊШƓċĬĬǃШťĲƖŰĲũƚШŸƖШŊƖċŔŰƚШŉƖŸůШƓċŰŔĦũĲƚЮШ~ċŰƨċũШƣőƖĲƚőŔŰŊШ
ċŉƣĲƖШĬƖǃŔŰŊШƓċĬĬǃШĤǃШƓċĬĬũĲƚШƖĲƚƨũƣШŔŰШƚŔŊŰŔǯĦċŰƣШũŸƚƚĲƚЮШ ƚШƽĲШĬŔƚĦƨƚƚĲĬШƨƚĲШŸŉШĦŸůĤŔŰĲШ
őċƖƻĲƚƣĲƖШŔƚШƣőĲШũĲċƚƣШŔŰШ7ŔőċƖЯШƣőĲШċƻĲƖċŊĲШƣőƖĲƚőŔŰŊШũŸƚƚШŔŰШƣőĲШƚƣċƣĲШŔƚШΝЮΝΥШƓĲƖĦĲŰƣШƽőĲƖĲċƚШŔŰШ
ÂƨŰŢċĤЯШƣőĲШċƻĲƖċŊĲШŸŉШőċƖƻĲƚƣШũŸƚƚШĤǃШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШƽőŔĦőШŔŰĦũƨĬĲШƣőĲШƣőƖĲƚőŔŰŊШƓƖŸĦĲƚƚШ
ŔƚШΞЮΥΦШƓĲƖĦĲŰƣЮШ ĦƖŸƚƚШŉċƖůрƚŔǍĲШŊƖŸƨƓƚЯШƣőƖĲƚőŔŰŊШũŸƚƚШŔƚШőŔŊőĲƖШċůŸŰŊШůċƖŊŔŰċũШŉċƖůĲƖƚШŔŰШ7ŔőċƖШ
ĬƨĲШƣŸШƨƚċŊĲШŸŉШƣƖċĬŔƣŔŸŰċũШƣőƖĲƚőŔŰŊШůċĦőŔŰĲЯШƨƚċŊĲШŸŉШŸũĬĲƖШůċĦőŔŰĲШĬċůċŊĲШƣőĲШŊƖċŔŰƚШĬƨƖŔŰŊШ
ƣőĲШƓƖŸĦĲƚƚЮШ ƖŸƨŰĬШΞΠШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШŉċĦĲƚШƣőƖĲƚőŔŰŊШũŸƚƚĲƚШƽŔƣőШċШƖċŰŊĲШ
ĤĲƣƽĲĲŰШΜШƣŸШΝЮΜΝШƓĲƖĦĲŰƣЮШìőĲƖĲċƚШƣőĲШƖċŰŊĲШŸŉШƣőƖĲƚőŔŰŊШũŸƚƚШŔŰШ7ŔőċƖШŔƚШċƚШőŔŊőШċƚШΠЮΜΠШƓĲƖĦĲŰƣШ
ċƣШƨƓƓĲƖШĤŸƨŰĬċƖǃЮШÑőĲШċƻċŔũċĤũĲШĬċƣċШċũƚŸШƚőŸƽƚШƣőċƣШƣőƖĲƚőŔŰŊШũŸƚƚШċƓƓĲċƖƚШƣŸШĤĲШőŔŊőĲƖШŔŰШΝЮΟΤШ
ƓĲƖĦĲŰƣШŔŰШ~ƨǍċǭċƖƓƨƖШĬŔƚƣƖŔĦƣШŸŉШ7ŔőċƖШĦŸůƓċƖĲĬШΝШƓĲƖĦĲŰƣШŔŰШÅŸőƣċƚЮШ 
 
ŉƣĲƖШƣőƖĲƚőŔŰŊШĤǃШƣƖċĬŔƣŔŸŰċũШůċĦőŔŰĲƖǃШŸƖШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖЯШƣőƖĲƚőĲĬШƓċĬĬǃШŔƚШƚĲƓċƖċƣĲĬШŉƖŸůШ

ƚƣƖċƽƚЯШőƨƚťШċŰĬШĦőċǭǃШůċƣĲƖŔċũШĤǃШƣőĲШƓƖŸĦĲƚƚШŸŉШƽŔŰŰŸƽŔŰŊШŸƖШĦũĲċŰŔŰŊЮШfŰШÂƨŰŢċĤШΝΜΜШƓĲƖĦĲŰƣШ
ŸŉШċŊƖŔĦƨũƣƨƖĲШőŸƨƚĲőŸũĬƚШƨƚĲШƽŔŰŰŸƽŔŰŊШůċĦőŔŰĲƖǃЯШƽőĲƖĲċƚШŔŰШ7ŔőċƖШŸŰũǃШċƖŸƨŰĬШΟΜШƓĲƖĦĲŰƣШ
ċŊƖŔĦƨũƣƨƖĲШőŸƨƚĲőŸũĬƚШůċŰċŊĲШƣŸШĬŸШƚŸЮШìŔŰŰŸƽŔŰŊШũŸƚƚШŔƚШƚŔŊŰŔǯĦċŰƣũǃШũŸƽĲƖШŔŉШƽŔŰŰŸƽŔŰŊШ
ůċĦőŔŰĲШŔƚШƨƚĲĬЯШƣőĲШůĲċŰШƽŔŰŰŸƽŔŰŊШũŸƚƚШŔƚШΜЮΞΝШƓĲƖĦĲŰƣШŔŰШÂƨŰŢċĤЯШƽőĲƖĲċƚШƣőĲШƻċũƨĲШŔƚШΜЮΟΣШ
ƓĲƖĦĲŰƣШŔŰШ7ŔőċƖЮШcŸƽĲƻĲƖЯШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШċũƚŸЯШƨƚċŊĲШŸŉШƽŔŰŰŸƽŔŰŊШůċĦőŔŰĲШŔƚШũŸƽĲƖШ
ĦŸůƓċƖĲĬШƣŸШÂƨŰŢċĤШƖĲƚƨũƣŔŰŊШŔŰШΜЮΟΦШƓĲƖĦĲŰƣШŸŉШũŸƚƚШĬƨƖŔŰŊШƣőŔƚШŸƓĲƖċƣŔŸŰШŸŰШċŰШċƻĲƖċŊĲШŉŸƖШƓċĬĬǃШ
ĦƖŸƓШы[ŔŊƨƖĲШΡЮΟьЮ 
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[ŔŊƨƖĲШΡЮΟа Winnowing loss across conventional and modern methods  

ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
ÂƨŰŢċĤШƓċĬĬǃШŉċƖůĲƖƚШĬŸШŰŸƣШƚƣŸƖĲШƣőĲŔƖШƓƖŸĬƨĦĲЯШċŉƣĲƖШőċƖƻĲƚƣŔŰŊШƣőĲǃШĬŔƖĲĦƣũǃШƚĲũũШŔƣШƣŸШ
ƓƖŸĦƨƖĲůĲŰƣШċŊĲŰĦŔĲƚШŸƖШƓƖŔƻċƣĲШƣƖċĬĲƖƚЮШcĲŰĦĲЯШƣőĲƖĲШŔƚШŰŸШƚƣŸƖċŊĲШũŸƚƚШċƣШŉċƖůĲƖƚќШőŸƨƚĲőŸũĬШ
ũĲƻĲũШŔŰШƣőĲШƚƣċƣĲЮШ ƖŸƨŰĬШΦΥШƓĲƖĦĲŰƣШŸŉШċŊƖŔĦƨũƣƨƖĲШőŸƨƚĲőŸũĬƚШƖĲƓŸƖƣĲĬШŰŸШƚƣŸƖŔŰŊШŸŉШƓċĬĬǃШŔŰШ
ÂƨŰŢċĤЮШìőĲƖĲċƚЯШŔŰШ7ŔőċƖШċŰĬШ~ċĬőǃċШÂƖċĬĲƚőЯШċũũШŉċƖůĲƖШőŸƨƚĲőŸũĬƚШŔŰШƣőĲШƚċůƓũĲШƚƣŸƖĲĬШ
ƓċĬĬǃШŊƖċŔŰЮШÑőĲШċƻĲƖċŊĲШƚƣŸƖċŊĲШũŸƚƚШŔƚШƣőĲШőŔŊőĲƚƣШŔŰШ7ŔőċƖЯШċƖŸƨŰĬШΝШƓĲƖĦĲŰƣЯШĦŸƻĲƖŔŰŊШċĤŸƨƣШΝΥШ
ƓĲƖĦĲŰƣШŸŉШƣŸƣċũШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚЯШĦŸŰƣƖċƖǃШƣŸШƣőċƣШƣőĲШũŸƚƚШƓĲƖĦĲŰƣШŔƚШΜЮΠΟШƓĲƖĦĲŰƣШŔŰШ
~ċĬőǃċШÂƖċĬĲƚőЮШ?ŔǭĲƖĲŰĦĲШŔŰШƚƣŸƖċŊĲШũŸƚƚШŔƚШĬƨĲШƣŸШũċĦťШŸŉШůŸĬĲƖŰШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШċƻċŔũċĤũĲШŔŰШ
7ŔőċƖЮШÑőĲШċƻĲƖċŊĲШƓƖŸĬƨĦƣŔŸŰШŸŉШƓċĬĬǃШŉċƖůŔŰŊШccШŔƚШΣΥЮΤШƕƨŔŰƣċũƚЯШċŰĬШƣőĲШċƻĲƖċŊĲШƖĲƣĲŰƣŔŸŰШŉŸƖШ
ƚĲũŉрĦŸŰƚƨůƓƣŔŸŰбШƣőĲƖĲŉŸƖĲЯШƚƣŸƖċŊĲШŔŰШƣőĲŔƖШőŸƨƚĲШŔƚШΠЮΣШƕƨŔŰƣċũƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőЮШ§ŉШƣőĲШΞΜΜШ
[ccƚЯШŸƻĲƖШΥΞШƓĲƖĦĲŰƣШƨƚĲШƓũċƚƣŔĦШċŰĬШŢƨƣĲШĤċŊƚШыŔŰĦũƨĬŔŰŊШŉĲƖƣŔũŔǍĲƖШĤċŊƚьШƣŸШƚƣŸƖĲШċƣШƣőĲŔƖШőŸůĲƚЯШ
ƽőŔũĲШƣőĲШŸƣőĲƖƚШƨƚĲШĬƖƨůƚШċŰĬШƚůċũũШůĲƣċũШƚŔũŸƚЮЯШ~ŸƚƣШƓċĬĬǃШŉċƖůĲƖƚШƨƚĲШĬƖǃШŰĲĲůШũĲċƻĲƚШƣŸШ
ƓƖŸƣĲĦƣШƣőĲŔƖШŊƖċŔŰƚШŉƖŸůШůŔƣĲƚШĬƨƖŔŰŊШőŸůĲШƚƣŸƖċŊĲЮ 
 
fŰШƖĲƚƓŸŰƚĲШƣŸШƣőĲШƕƨĲƚƣŔŸŰШŸŰШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШŉċƖůĲƖƚШŔŰШ7ŔőċƖШƚċŔĬШƣőċƣШƣőĲǃШƚĲũũШƣőĲШĦƖŸƓШċŉƣĲƖШ
őċƖƻĲƚƣŔŰŊШĬƨĲШƣŸШǯŰċŰĦŔċũШƓƖĲƚƚƨƖĲШċŰĬШċШũċĦťШŸŉШċĬĲƕƨċƣĲШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШċƣШőŸůĲЮШfŰШƣőĲШ
ƚƨƖƻĲǃĲĬШƻŔũũċŊĲƚЯШůŸƚƣШŉċƖůĲƖƚШƚĲũũШƣőĲŔƖШĦƖŸƓƚШŔůůĲĬŔċƣĲũǃШċŉƣĲƖШőċƖƻĲƚƣШƣŸШůĲĲƣШőŸƨƚĲőŸũĬШ
ĲǂƓĲŰƚĲƚШċŰĬШƚĦőŸŸũШŉĲĲƚШċŰĬШƓƨƖĦőċƚĲШƚĲĲĬƚШċŰĬШŉĲƖƣŔũŔǍĲƖƚШŉŸƖШƣőĲШƚƨĤƚĲƕƨĲŰƣШĦƖŸƓЮШÑőĲШũċĦťШ
ŸŉШƚƣŸƖċŊĲШċŰĬШőċŰĬũŔŰŊШŉċĦŔũŔƣŔĲƚШċƣШŉċƖůĲƖƚќШőŸƨƚĲƚШċũƚŸШůŸƣŔƻċƣĲƚШƣőĲůШƣŸШƚĲũũШĦƖŸƓƚШƣŸШƖĲĬƨĦĲШ
ĦƖŸƓШƚƣŸƖċŊĲШũŸƚƚЮШcŸƽĲƻĲƖЯШƓƖŔĦĲШƖĲċũŔǍċƣŔŸŰШĦŸƨũĬШĤĲШĤĲƣƣĲƖШŉŸƖШƣőĲШĦƖŸƓƚШċŉƣĲƖШƣőĲШƓĲċťШőċƖƻĲƚƣШ
ƚĲċƚŸŰЮ 
 
xŸƚƚШĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣŔŰŊШƣőĲШŊƖċŔŰШƣŸШůċŰĬŔШĬĲƓĲŰĬƚШŸŰШƣőĲШůŸĬĲШŸŉШƣƖċŰƚƓŸƖƣЯШőċŰĬũŔŰŊШ
ƣĲĦőŰŔƕƨĲƚШċŰĬШĬŔƚƣċŰĦĲШŉƖŸůШƣőĲШǯĲũĬШƣŸШůċŰĬŔЮШ§ƨƖШƖĲƚƨũƣƚШŔŰĬŔĦċƣĲШƣőċƣШƣőĲШĦŸƖƖĲũċƣŔŸŰШ
ĤĲƣƽĲĲŰШƣƖċŰƚƓŸƖƣШũŸƚƚШċŰĬШƣőĲШĬŔƚƣċŰĦĲШŉƖŸůШůċŰĬŔШŔƚШΜЮΞΥШŉŸƖШƓċĬĬǃШŔŰШ7ŔőċƖЯШŔŰƣĲƖĲƚƣŔŰŊũǃЯШƣőĲƖĲШ
ŔƚШŰŸШĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШƣőĲƚĲШƣƽŸШƻċƖŔċĤũĲƚШŔŰШÂƨŰŢċĤШċŰĬШ~ċĬőǃċШÂƖċĬĲƚőЮШ~ċƖťĲƣШĬĲŰƚŔƣǃШƻċƖǃШ
ċĦƖŸƚƚШƣőĲШƣőƖĲĲШƚƣċƣĲƚбШőŸƽĲƻĲƖЯШŸƨƖШƚċůƓũĲШċŊƖŔĦƨũƣƨƖĲШőŸƨƚĲőŸũĬƚШŸŉШƓċĬĬǃШƚőŸƽШƣőċƣШƣőĲШ
ůĲċŰШĬŔƚƣċŰĦĲШĦŸƻĲƖċŊĲШŉŸƖШůċƖťĲƣŔŰŊШŊƖċŔŰШŸƨƣƓƨƣШŔƚШƣőĲШƚőŸƖƣĲƚƣШŔŰШÂƨŰŢċĤШыΝΝШťůьЯШŉŸũũŸƽĲĬШĤǃШ
7ŔőċƖШċŰĬШ~ċĬőǃċШÂƖċĬĲƚőЮШcĲŰĦĲЯШƣőĲШċƻĲƖċŊĲШƣƖċŰƚƓŸƖƣШũŸƚƚШŔƚШƣőĲШũŸƽĲƚƣШŔŰШÂƨŰŢċĤШċƣШΜЮΞΞШ
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ƓĲƖĦĲŰƣЯШƽőĲƖĲċƚШŔŰШ7ŔőċƖШƣőĲШũŸƚƚШĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣШƣŸШůċŰĬŔШƖċŰŊĲƚШĤĲƣƽĲĲŰШΜШƣŸШċƚШőŔŊőШċƚШΞЮΣΥШ
ƓĲƖĦĲŰƣЯШƽŔƣőШċŰШċƻĲƖċŊĲШŸŉШΜЮΣΠШťŊШƓĲƖШƕƨŔŰƣċũШŸŉШƓċĬĬǃШы[ŔŊƨƖĲШΡЮΠьЮ 
 

[ŔŊƨƖĲШΡЮΠаШ~ĲċŰШĬŔƚƣċŰĦĲШŉƖŸůШŉċƖůĲƖƚќШǯĲũĬШƣŸШůċŰĬŔШċĦƖŸƚƚШƚƣċƣĲƚ 

ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
ΡЮΞЮΞ ìőĲċƣ 

 
ìőĲċƣШŔƚШŸŰĲШŸŉШƣőĲШůŸƚƣШƓƖŸĬƨĦĲĬШċŰĬШƣƖċĬĲĬШĦĲƖĲċũШŔŰШƣőĲШƽŸƖũĬЮШfŰĬŔċШŔƚШƣőĲШƣőŔƖĬШũċƖŊĲƚƣШ
ƓƖŸĬƨĦĲƖШŸŉШƽőĲċƣШŔŰШƣőĲШƽŸƖũĬШĦŸůƓƖŔƚŔŰŊШΝΟШƓĲƖĦĲŰƣШŸŉШΤΡΟШ~~ÑШŸŉШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШċƚШŸŉШΞΜΝΦр
ΞΜЯШŉŸũũŸƽĲĬШĤǃШEƨƖŸƓĲċŰШÖŰŔŸŰШċŰĬШ9őŔŰċЮШEƻĲŰШƣőŸƨŊőШfŰĬŔċШőċƚШƣőĲШũċƖŊĲƚƣШƚőċƖĲШŸŉШƽőĲċƣШċƖĲċШ
ŸŉШƣőĲШƽŸƖũĬЯШǃŔĲũĬШŊċƓШŔƚШĬŔƚƣŔŰĦƣШŉƖŸůШƣőĲШƣŸƓШƣƽŸШƖĲŊŔŸŰƚШŸŉШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰЮШÑĲĦőŰŸũŸŊŔĦċũШ
ĦőċŰŊĲШċŰĬШƨƚĲШŸŉШcòéШƻċƖŔĲƣǃШƨƚőĲƖĲĬШƚŔŊŰŔǯĦċŰƣШŊƖŸƽƣőШŔŰШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШŔŰШƣőĲШĦŸƨŰƣƖǃШŉƖŸůШ
ΣЮΡШ~~ÑШŔŰШΝΦΡΜрΡΝШƣŸШΝΜΦЮΡΞШŔŰШΞΜΞΜрΞΝЮШ9ŸůŔŰŊШƣŸШƣőĲШƖĲŊŔŸŰċũШƓĲƖŉŸƖůċŰĦĲШŸŉШƽőĲċƣШ
ƓƖŸĬƨĦƣŔŸŰШÖƣƣċƖШÂƖċĬĲƚőШƖċŰťƚШǯƖƚƣШŔŰШƣĲƖůƚШŸŉШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШƽŔƣőШΟΞШƓĲƖĦĲŰƣШƚőċƖĲШŸŉШƣŸƣċũШ
ƓƖŸĬƨĦƣŔŸŰЯШŉŸũũŸƽĲĬШĤǃШ~ċĬőǃċШÂƖċĬĲƚőШыΝΣШƓĲƖĦĲŰƣьЯШċŰĬШÂƨŰŢċĤШыΝΡШƓĲƖĦĲŰƣьЮШcŸƽĲƻĲƖЯШǃŔĲũĬШŔƚШ
ƣőĲШőŔŊőĲƚƣШŔŰШÂƨŰŢċĤШċƣШΠΥΣΥШťŊШƓĲƖШőĲĦƣċƖĲШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШƚƣċƣĲƚШċĤŸƻĲШƣőĲШfŰĬŔċќƚШċƻĲƖċŊĲШ
ŸŉШΟΡΞΝШťŊЮШƓĲƖШőĲĦƣċƖĲ21ЮШìőŔũĲШċƨŊůĲŰƣŔŰŊШǃŔĲũĬШŔƚШĦőċũũĲŰŊŔŰŊЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШŔůƓƖŸƻĲШ
ĲǭŔĦŔĲŰĦǃШŸŉШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШĤǃШĦŸŰƣƖŸũũŔŰŊШũŸƚƚĲƚШĬƨƖŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚЮШ
xŔƣĲƖċƣƨƖĲШŔŰĬŔĦċƣĲƚШũŸƚƚШŸŉШƽőĲċƣШŊƖċŔŰƚШƖċŰŊŔŰŊШĤĲƣƽĲĲŰШΝЮΥΠШƓĲƖĦĲŰƣШƣŸШΥЮΝШƓĲƖĦĲŰƣШĤċƚĲĬШŸŰШ
ũċƖŊĲШƚĦċũĲШƚƣƨĬŔĲƚШŸŉШƣőĲШũċƚƣШĬĲĦċĬĲШыƚĲĲШ9őċƓƣĲƖШΠЯШÑċĤũĲШΠЮΦьЮШÉĲƻĲƖċũШƚƣƨĬŔĲƚШĲƚƣŔůċƣĲĬШ
őċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШŔŰШƽőĲċƣШĦƖŸƓЯШƓċƖƣŔĦƨũċƖũǃШŉŸĦƨƚĲĬШŸŰШÂƨŰŢċĤЯШŸŰĲШŸŉШƣőĲШƓŔŸŰĲĲƖШ
ƚƣċƣĲƚШƣŸШĲǂƓċŰĬШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШŔŰШfŰĬŔċЮШ§ŰĲШŸŉШƣőĲШĲċƖũŔĲƖШƚƣƨĬŔĲƚШŔŰШΝΦΥΜƚШŸŰШÂƨŰŢċĤШ
ĲƚƣŔůċƣĲĬШΦЮΜΣШƓĲƖĦĲŰƣШŸŉШũŸƚƚШŔŰШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰЯШƽőĲƖĲШΞЮΣΟШƓĲƖĦĲŰƣШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊЯШΝЮΡΜШ
ƓĲƖĦĲŰƣШĬƨƖŔŰŊШƣőƖĲƚőŔŰŊЯШΠЮΟΠШƓĲƖĦĲŰƣШĬƨƖŔŰŊШƚƣŸƖċŊĲШċŰĬШΜЮΡΦШĬƨƖŔŰŊШůċƖťĲƣŔŰŊШŸŉШŊƖċŔŰƚШы]ŔũũШĲƣШ
ċũЮЯШΝΦΥΣьЮШ§ƻĲƖШƣőĲШǃĲċƖƚШƣőĲШőċƖƻĲƚƣШũŸƚƚĲƚШőċƻĲШĬĲĦũŔŰĲĬШŔŰШƣőĲШƚƣċƣĲЮШ 
 
  

 
21 The average yield in China is 5500 kg per hectare as of TE 2019-20. 
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Table 5.2: Wheat profile 2021-22 
ÉƣċƣĲƚ ƖĲċШŔŰШ~cċ ÂƖŸĬƨĦƣŔŸŰ 

fŰШ~~Ñ 
òŔĲũĬ 
ыuŊоőċЮь 

9ŸƚƣШƓĲƖШőċЮШм 
ыÅƚЮь 

9ŸƚƣШŸŉШůċĦőŔŰĲƖǃ 
ƓĲƖШőċЮ 
ыÅƚЮь 

ÂƖŸĦƨƖĲůĲŰƣ 
~~Ñ 
ΞΜΞΝрΞΞ 

~ċĬőǃċШÂƖċĬĲƚő ΣЮΜΥ ΝΥЮΝΥ ΞΦΥΦ ΞΣΦΞΤ ΦΟΣΣ ΝΞЮΥΝ 

ÂƨŰŢċĤ ΟЮΡΟ ΝΤЮΝΥ ΠΥΣΥ ΟΟΣΦΜ ΝΞΥΟΤ ΝΟЮΞΞ 

fŰĬŔċ ΟΝЮΝΞ ΝΜΦЮΡΥ ΟΡΞΝ ΟΝΟΞΤ ΦΦΥΡ ΠΟЮΟΠ 

ÉŸƨƖĦĲжЮ?EÉеЮ[9fЮ ŸƣĲж тŉŸƖЮÂċŔĬцŸƨƣЮĦŸƚƣ 
 
ÑőĲШƓƖĲƚĲŰƣШƚƣƨĬǃШċŰċũǃƚĲƚШƣőĲШĦƖŸƓШůċŰċŊĲůĲŰƣШŸŉШƽőĲċƣШċŰĬШċƚƚŸĦŔċƣĲĬШũŸƚƚĲƚШŔŰШ~ċĬőǃċШ
ÂƖċĬĲƚőШĤċƚĲĬШŸŰШƣőĲШΞΜΜШċŊƖŔĦƨũƣƨƖċũШőŸƨƚĲőŸũĬƚќШƚƨƖƻĲǃЮШÑőĲШċŰċũǃƚŔƚШċũƚŸШƣċťĲƚШƨƓШƣőĲШĦċƚĲШ
ƚƣƨĬǃШŸŉШƽőĲċƣШũŸƚƚШŔŰШÂƨŰŢċĤШƣŸШċĬĬƖĲƚƚШƣőĲШŔůƓċĦƣШŸŉШĲǂƣƖĲůĲШĦũŔůċƣĲШĲƻĲŰƣƚШŸŰШőċƖƻĲƚƣШċŰĬШ
ƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƽőĲċƣЮШ7ŸƣőШƣőĲШƚƣċƣĲƚШċƖĲШŔůƓŸƖƣċŰƣШŔŰШƣĲƖůƚШŸŉШƽőĲċƣШƓƖŸĦƨƖĲůĲŰƣШċŰĬШ
ĦŸƨŰƣƖǃќƚШŉŸŸĬШƚĲĦƨƖŔƣǃШĦŸŰƚƣŔƣƨƣŔŰŊШΣΜШƓĲƖĦĲŰƣШŸŉШƓƖŸĦƨƖĲůĲŰƣШċƚШÅ~ÉШΞΜΞΝрΞΞЮШ 
 
fŰШĦċƚĲШŸŉШƽőĲċƣШĦƨũƣŔƻċƣŔŸŰЯШƣőĲШċƻĲƖċŊĲШŸŉШƣŸƣċũШĲƚƣŔůċƣĲĬШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШŔŰШ~ċĬőǃċШ
ÂƖċĬĲƚőШƽċƚШΝΠШťŊШƓĲƖШƕƨŔŰƣċũЯШƽőĲƖĲШƣőĲШċƻĲƖċŊĲШƽőĲċƣШǃŔĲũĬШŸŉШƣőĲШƚċůƓũĲШőŸƨƚĲőŸũĬƚШŔŰШƣőĲШ
ƚƣċƣĲШƽċƚШΟΞΥΡШťŊШƓĲƖШőĲĦƣċƖĲЮШìŔƣőŔŰШƣőĲШƚƣċƣĲЯШǃŔĲũĬШƻċƖǃШċĦƖŸƚƚШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚЯШ]ŔƖĬШ
ƖĲŊŔŸŰШőċƚШőŔŊőĲƖШƽőĲċƣШǃŔĲũĬЯШĦŸůƓċƖċĤũĲШƣŸШÂƨŰŢċĤШċƣШΠΞΠΤШťŊШƓĲƖШőĲĦƣċƖĲЯШċŰĬШƣőĲШǃŔĲũĬШŔƚШċƣШ
ΟΞΥΡШťŊШƓĲƖШőĲĦƣċƖĲШŔŰШ9ĲŰƣƖċũШ ċƖůċĬċШƻċũũĲǃШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰЮШÑőĲШċƻĲƖċŊĲШƓĲƖĦĲŰƣШŸŉШ
ƽőĲċƣШŊƖċŔŰШũŸƚƚШŔŰШƣőĲƚĲШƖĲŊŔŸŰƚШċƖĲШΠЮΤΜШċŰĬШΠЮΡΠШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃЮ 
 
[ŔŊƨƖĲШΡЮΡШƚőŸƽƚШƣőċƣШƣőĲШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰШĦŸůƓƖŔƚĲƚШƣőĲШũċƖŊĲƚƣШƚőċƖĲШŸŉШũŸƚƚШŔŰШƣőĲШ
ƚƣċƣĲЮШ ƖŸƨŰĬШΦΜШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŉŸƖШƽőĲċƣШĦƖŸƓЮШ
cŸƽĲƻĲƖЯШŸƨƖШƖĲƚƨũƣШŔŰĬŔĦċƣĲШƣőċƣШƣőĲШƓĲƖĦĲŰƣШŸŉШőċƖƻĲƚƣШũŸƚƚШŔƚШůċƖŊŔŰċũũǃШőŔŊőĲƖШċůŸŰŊШŉċƖůĲƖƚШ
ƨƚŔŰŊШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШċƣШΟЮΦΤШƓĲƖĦĲŰƣШŔŰШĦŸůƓċƖŔƚŸŰШƣŸШΟЮΝΜШƓĲƖĦĲŰƣШыΝΜШƓĲƖĦĲŰƣШŸŉШƚċůƓũĲьШ
ŉŸƖШċŊƖŔĦƨũƣƨƖċũШőŸƨƚĲőŸũĬƚШƨƚŔŰŊШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЮШÑőĲШũŸƚƚĲƚШŔŰШƽőĲċƣШĬƨƖŔŰŊШőċƖƻĲƚƣШŔƚШőŔŊőШ
ŔŰШĦċƚĲШŸŉШũċƣĲрőċƖƻĲƚƣŔŰŊШċŰĬШũċĦťШŸŉШċƽċƖĲŰĲƚƚШŸŉШƖŔŊőƣШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШĬƨƖŔŰŊШƣőĲШőċƖƻĲƚƣЮШ 
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[ŔŊƨƖĲШΡЮΡа Operation -wise quantity loss across selected agro -ecological regions in 
Madhya Pradesh for wheat  

ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
9ĲŰƣƖċũШ ċƖůċĬċШƻċũũĲǃШƖĲŊŔŸŰШőċƚШőŔŊőĲƖШƨƚĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЯШΦΣШƓĲƖĦĲŰƣШŸŉШċŊƖŔĦƨũƣƨƖċũШ
őŸƨƚĲőŸũĬƚШƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШŉŸƖШƽőĲċƣЯШƽőĲƖĲċƚШƣőĲШƚőċƖĲШŔƚШΥΡШƓĲƖĦĲŰƣШŔŰШ]ŔƖĬШƖĲŊŔŸŰЮШfŰШ
9ĲŰƣƖċũШ ċƖůċĬċШƻċũũĲǃШŸŰũǃШΞЮΤШƓĲƖĦĲŰƣШƚőċƖĲШŸŉШŉċƖůĲƖƚШĬŸШŰŸƣШƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЯШ
ƽőĲƖĲċƚШƣőĲШƚőċƖĲШŔƚШΟΜШƓĲƖĦĲŰƣШŔŰШ]ŔƖĬШƖĲŊŔŸŰЮШ[ŸƖШƽőĲċƣШƣőĲШƖċƣĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШŔƚШċƖŸƨŰĬШ
ÅƚЮШΞΜΜΜШƓĲƖШőĲĦƣċƖĲШŔŰШƣőĲШƖĲŊŔŸŰЯШőŸƽĲƻĲƖЯШƣőĲƖĲШŔƚШƚĲċƚŸŰċũШƓĲċťШŔŰШĬĲůċŰĬШŸŉШĦŸůĤŔŰĲШ
őċƖƻĲƚƣĲƖƚЮШÉƣƨĬŔĲƚШǯŰĬШŸƨƣШƣőċƣШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŉƖŸůШÂƨŰŢċĤШĦŸůĲƚШŔŰШƣőĲШƖĲŊŔŸŰШċŰĬШĬƨƖŔŰŊШ
ƓċŰĬĲůŔĦШƓĲƖŔŸĬШŔŰШΞΜΞΜЯШƣőĲƖĲШƽċƚШƚőŸƖƣċŊĲШŔŰШċƻċŔũċĤŔũŔƣǃШŸŉШőċƖƻĲƚƣŔŰŊШůċĦőŔŰĲШĬƨƖŔŰŊШƽőĲċƣШ
őċƖƻĲƚƣЮШÑőĲШċĦƣŔƻŔƣǃШƓƖŸǯũĲШŸŉШƣőĲШŉċƖůĲƖƚШƚőŸƽƚШƣőċƣШċƖŸƨŰĬШΤΤШƓĲƖĦĲŰƣШƨƚĲШőŔƖĲĬШũċĤŸƨƖШŉŸƖШ
ŉċƖůŔŰŊШċĦƣŔƻŔƣŔĲƚуůŸƖĲШƽőĲċƣШŉċƖůĲƖƚШőŔƖĲШũċĤŸƨƖШƣŸШĬŸШŉċƖůŔŰŊШċĦƣŔƻŔƣŔĲƚЮШ~ŸƖĲŸƻĲƖЯШΥΜШƓĲƖĦĲŰƣШ
ŸŉШƣőĲШŉċƖůĲƖƚШťŰŸƽШƣőĲШƖŔŊőƣШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŉŸƖШőċƖƻĲƚƣŔŰŊШĤƨƣШƣőĲШůĲƣőŸĬШŔƚШƣƖċĬŔƣŔŸŰċũЯШũŔťĲШ
ƓƖĲƚƚŔŰŊШƣőĲШŊƖċŔŰƚШĤĲƣƽĲĲŰШƣĲĲƣőШċŰĬШũŸŸťŔŰŊШċƣШƣőĲШŊƖċŔŰШĦŸũŸƨƖЮ 
 
ƣШ ŉċƖůĲƖƚќШ ũĲƻĲũШ ƽőĲċƣШ ŔƚШ ƚƣŸƖĲĬШ ŉŸƖШ ƣőĲШ ŰĲǂƣШ ǃĲċƖƚќШ ƚĲĲĬШ ĦŸŰƚĲƖƻċƣŔŸŰШ ċŰĬШ ĬŸůĲƚƣŔĦШ

ĦŸŰƚƨůƓƣŔŸŰЮШìőĲċƣШŊƖċŔŰШƚƨǭĲƖƚШĤŸƣőШƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШĬƨƖŔŰŊШƚƣŸƖċŊĲЯШċŰĬШƣőĲШ
ũŸƚƚШĬĲƓĲŰĬƚШŸŰШƣőĲШĬƨƖċƣŔŸŰЯШċŰĬШƣĲĦőŰŸũŸŊǃШċĬŸƓƣĲĬШŉŸƖШƚƣŸƖċŊĲЮШ§ƨƖШĦċƚĲШƚƣƨĬǃШŸŉШÂƨŰŢċĤШ
ƚőŸƽƚШƣőċƣЯШŉċƖůĲƖƚШƚƣŸƖĲШŔŰШƚƣĲĲũШĬƖƨůƚШŸƖШŢƨƣĲШĤċŊƚШŸƖШŔŰШƚŔũŸƚШŉŸƖШĤƨũťШƚƣŸƖċŊĲШċŰĬШƣőĲƖĲШŔƚШŰŸƣШ
ůƨĦőШŸŉШƨƚĲШŸŉШőĲƖůĲƣŔĦШĤċŊЮШcĲƖůĲƣŔĦШƚƣŸƖċŊĲШƣĲĦőŰŸũŸŊǃШťĲĲƓƚШƣőĲШŊƖċŔŰШŔŰШċŔƖƣŔŊőƣШĤċŊШƚƨĦőШċƚШ
ƓŸũǃƻŔŰǃũШĦőũŸƖŔĬĲШĤċŊƚШыÂé9ьЯШƽőŔĦőШŔŰĦƖĲċƚĲƚШƣőĲШ9§ΞШĦŸŰĦĲŰƣƖċƣŔŸŰШŔŰШƣőĲШĦŸŰƣċŔŰĲƖШċŰĬШ
ĦŸŰƣƖŸũШƣőĲШŊƖŸƽƣőШŸŉШŔŰƚĲĦƣƚШŔŰШƚƣŸƖċŊĲШĤǃШůċŔŰƣċŔŰŔŰŊШŸƓƣŔůƨůШĲŰƻŔƖŸŰůĲŰƣċũШĦŸŰĬŔƣŔŸŰШŸŉШ
ƚƣŸƖċŊĲƚЮШÉŸůċƻċƣШĲƣШċũЮШыΞΜΝΣьШƚƣƨĬŔĲĬШĦŸůƓċƖŔƚŸŰШċůŸŰŊШŊƨŰŰǃШĤċŊЯШůĲƣċũũŔĦШĤŔŰƚШċŰĬШ
őĲƖůĲƣŔĦШƚƣŸƖċŊĲШŉŸƖШƽőĲċƣШċŰĬШƖŔĦĲШƚƣŸƖċŊĲШŔŰШfŰĬŔċЮШÑőĲШƚƣƨĬǃШŔũũƨƚƣƖċƣĲƚШƣőċƣШőĲƖůĲƣŔĦШƚƣŸƖċŊĲШ
őċĬШƚŔŊŰŔǯĦċŰƣũǃШũŸƽĲƖШŔŰŉĲƚƣċƣŔŸŰШċŰĬШůċŔŰƣċŔŰĲĬШƣőĲШŊƖċŔŰШƕƨċũŔƣǃШĤĲƣƣĲƖШƣőċŰШƣƖċĬŔƣŔŸŰċũШ
ůĲƣőŸĬƚЮШ 
 
ÖƚĲШŸŉШĦőĲůŔĦċũШŉƨůŔŊċŰƣƚШŔƚШċШĦŸůůŸŰШůĲƣőŸĬШŉŸƖШƚƣŸƖŔŰŊШŊƖċŔŰƚШŔŰШfŰĬŔċЯШőŸƽĲƻĲƖЯШƓĲƚƣƚШ
ĬĲƻĲũŸƓШƖĲƚŔƚƣċŰĦĲШŸƻĲƖШƓĲƖŔŸĬШċŊċŔŰƚƣШƣőĲШƚċůĲШĦőĲůŔĦċũШŉƨůŔŊċŰƣƚШы ċǃċťШĲƣШċũЮЯШΞΜΜΟьЮШfŰШĤŸƣőШ
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ƣőĲШƚƣċƣĲƚЯШŉċƖůĲƖƚШƨƚĲШ9ĲũƓőŸƚШƣċĤũĲƣШƣŸШĦŸŰƣƖŸũШŔŰŉĲƚƣċƣŔŸŰШŔŰШƚƣŸƖċŊĲЮШ§ƨƖШƚċůƓũĲШŉƖŸůШ~ċĬőǃċШ
ÂƖċĬĲƚőШŉŸƨŰĬШƣőċƣШΤΦШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШƨƚĲШ9ĲũƓőŸƚШƣċĤũĲƣШĬŸƚċŊĲШċŰĬШΞΝШƓĲƖĦĲŰƣШƨƚĲШŰĲĲůШ
ũĲċƻĲƚШċũŸŰŊШƽŔƣőШũŸƽĲƖШĬŸƚċŊĲШŸŉШ9ĲũƓőŸƚШƣċĤũĲƣЯШċŰĬШƚƣŸƖċŊĲШũŸƚƚШŔƚШũŸƽĲƖШŔŰШƣőĲШũċƣƣĲƖШƓƖċĦƣŔĦĲЮШ 
 
~ċĬőǃċШÂƖċĬĲƚőШőċƚШĤĲĦŸůĲШŸŰĲШŸŉШũĲċĬŔŰŊШƚƣċƣĲШŸŉШƽőĲċƣШƓƖŸĦƨƖĲůĲŰƣШƨŰĬĲƖШ?ĲĦĲŰƣƖċũŔƚĲĬШ
ÂƖŸĦƨƖĲůĲŰƣШÉĦőĲůĲШы?9ÂьШŔŰШƣőĲШũċƚƣШĬĲĦċĬĲШċŰĬШƣőĲШƚƣċƣĲШőċƚШŊŸŸĬШůċŰĬŔШŰĲƣƽŸƖťЮШÑőĲШ
ċƻĲƖċŊĲШůċƖťĲƣĲĬШƚƨƖƓũƨƚШŔƚШċƣШΣΥШƓĲƖĦĲŰƣЯШƽőĲƖĲċƚШƣőĲШƚőċƖĲƚШċƖĲШΤΡШƓĲƖĦĲŰƣШċŰĬШΣΝШƓĲƖĦĲŰƣШŔŰШ
9ĲŰƣƖċũШ ċƖůċĬċШéċũũĲǃШċŰĬШ]ŔƖĬШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ§ŰШċŰШċƻĲƖċŊĲШƣőĲШ
ƣƖċŰƚƓŸƖƣШũŸƚƚШƣŸШůċŰĬŔШŔŰШƣőĲШƚƣċƣĲШŉŸƖШƽőĲċƣШŊƖċŔŰШċƣШΜЮΡΟШƓĲƖĦĲŰƣЯШƽŔƣőШƖċŰŊĲШĤĲƣƽĲĲŰШΜЮΞΟШ
ƓĲƖĦĲŰƣШƣŸШΜЮΥΠШƓĲƖĦĲŰƣЮШ ũũШƣőĲШŉċƖůĲƖƚШƨƚĲШƣƖƨĦťƚШŉŸƖШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШőŸƽĲƻĲƖЯШĦŸƻĲƖŔŰŊШƣőĲШŊƖċŔŰШ
ŔƚШŰŸƣШƓƖċĦƣŔĦĲĬШƽőŔĦőШċĬĬƚШƣŸШƣőĲШũŸƚƚШŸŉШŊƖċŔŰƚШĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣЮ 

 
 
 

ü ìőĲċƣЮũŸƚƚЮŔŰЮÂƨŰŢċĤЮĬƨĲЮƣŸЮƽĲċƣőĲƖЮƻċŊċƖŔĲƚ 
 
9ũŔůċƣĲШ ĦőċŰŊĲШ őċƚШ ŔŰĦƖĲċƚĲĬШ ƣőĲШ ŉƖĲƕƨĲŰĦǃШ ŸŉШ ŰċƣƨƖċũШ ĦċũċůŔƣŔĲƚШ ċŰĬШ őċƚШ ůċĬĲШ ƣőĲШ
ċŊƖŔĦƨũƣƨƖĲШŸƓĲƖċƣŔŸŰƚШůŸƖĲШƨŰĦĲƖƣċŔŰЮШfŰШƣőŔƚШĦŸŰƣĲǂƣЯШƣőĲШƽőĲċƣШƓƖŸĬƨĦƣŔŸŰШŔŰШfŰĬŔċШőċƚШ
ƚƨǭĲƖĲĬШŉƖŸůШƨŰƚĲċƚŸŰċũШƖċŔŰШƖĲƚƨũƣŔŰŊШũŸƚƚШŔŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŔŰШÅċĤŔШƚĲċƚŸŰШŸŉШΞΜΞΟЯШƚőŸƖƣũǃШ
ĤĲŉŸƖĲШőċƖƻĲƚƣŔŰŊШƣőĲШĦƖŸƓЮШìĲШĦŸŰĬƨĦƣĲĬШċШĦċƚĲШƚƣƨĬǃШĤǃШĬŔƖĲĦƣШŔŰƣĲƖƻŔĲƽШŸŉШŉċƖůĲƖƚШÂċŰŊũŔċŰШ
éŔũũċŊĲЯШxƨĬőŔċŰċШĬŔƚƣƖŔĦƣЯШƣƖċĬĲƖƚШŔŰШuőċŰŰċШŊƖċŔŰШůċƖťĲƣЯШƚĦŔĲŰƣŔƚƣƚШŔŰШ7ŸƖũċƨŊШfŰƚƣŔƣƨƣĲШŸŉШ
ÉŸƨƣőШ ƚŔċШы7fÉ ьЯШċŰĬШĲǂƓĲƖƣƚШŔŰШÂƨŰŢċĤШ ŊƖŔĦƨũƣƨƖĲШÖŰŔƻĲƖƚŔƣǃШƣŸШċƚƚĲƚƚШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƽőĲċƣШ
ŊƖċŔŰШũŸƚƚШċŉƣĲƖШƣőĲШƨŰƚĲċƚŸŰċũШƖċŔŰШŸŉШũċƚƣШƣőƖĲĲШƽĲĲťƚШŸŉШ~ċƖĦőЯШΞΜΞΟЮШÑőĲШǯĲũĬШƖĲƓŸƖƣƚШ
ŔŰĬŔĦċƣĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚШċŰĬШũŸŊŔƚƣŔĦċũШŔƚƚƨĲШŸŉШőċƖƻĲƚƣШƖċƣőĲƖШƣőċŰШőŔŊőĲƖШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚЮШ
ƓċƖƣШŉƖŸůШǃŔĲũĬШũŸƚƚЯШƕƨċũŔƣǃШũŸƚƚШőċƚШċũƚŸШĤĲĲŰШċШůċŢŸƖШĦŸŰĦĲƖŰШĬƨĲШƣŸШƚőƖŔƻĲũũĲĬШŊƖċŔŰШċŰĬШ

ũŸƚƚШŸŉШũƨƚƣƖĲШĬƨĲШƣŸШĬŔƚĦŸũŸƖċƣŔŸŰШŸŉШťĲƖŰĲũЮ 
 
~ċŢŸƖŔƣǃШŸŉШƣőĲШƽőĲċƣШőċƖƻĲƚƣШŔŰШÂƨŰŢċĤШŔƚШƓĲƖŉŸƖůĲĬШĤǃШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШĲŔƣőĲƖШĤǃШŸƽŰĲĬШ
ŸƖШőŔƖĲĬЮШÑőĲШƖĲŰƣŔŰŊШĦŸƚƣШŸŉШĦŸůĤŔŰĲĬШőċƖƻĲƚƣĲƖШƽċƚШÅƚЮШΞЯΜΜΜШƓĲƖШőĲĦƣċƖĲЯШċŰĬШƚŸůĲШƖĲŊŔŸŰƚШ
ƽőĲƖĲШũŸĬŊŔŰŊШƽċƚШůŸƖĲЯШƣőĲШƖċƣĲШƚƓŔťĲĬШĬƨĲШƣŸШőŔŊőĲƖШŉƨĲũШĲŰĲƖŊǃШĦŸŰƚƨůƓƣŔŸŰЮШ?ƨĲШƣŸШƖċŔŰŉċũũШ
ĬƨƖŔŰŊШőċƖƻĲƚƣЯШƣőĲШĦƖŸƓШŉċĦĲĬШũŸĬŊŔŰŊЮШÑőĲШƚƣċũũŔŰŊШũŸƚƚШƽċƚШőŔŊőĲƖШĬƨĲШƣŸШŔŰĲǭŔĦŔĲŰĦǃШŸŉШ
ĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШƣŸШƖĲċƓШƣőĲШĦƖŸƓШċƣШŊƖŸƨŰĬШũĲƻĲũЮШ§ƨƖШǯŰĬŔŰŊƚШŔŰĬŔĦċƣĲШƣőċƣШĦƖŸƓƓŔŰŊШ
ƓƖċĦƣŔĦĲƚШŔůƓċĦƣШƣőĲШũŸƚƚШŔŰШŊƖċŔŰƚШĬƨƖŔŰŊШőċƖƻĲƚƣЮШ[ċƖůĲƖƚШƽőŸШƓƖċĦƣŔĦĲĬШůƨũĦőŔŰŊШċŰĬШƨƚĲĬШ
cċƓƓǃШÉĲĲĬĲƖШŉċĦĲĬШũŸƽĲƖШũŸĬŊŔŰŊЯШċŰĬШĲƻĲŰШőŔŊőĲƖШǃŔĲũĬШыċĤŸƨƣШΞΠШƕƨŔŰƣċũьШċŉƣĲƖШƖċŔŰШ
ĦŸůƓċƖĲĬШƣŸШŉċƖůĲƖƚШƽőŸШĬŔĬШĦƖŸƓШƖĲƚŔĬƨĲШĤƨƖŰŔŰŊШы9Å7ьЮШÑőĲШcċƓƓǃШÉĲĲĬĲƖШĬŔƖĲĦƣũǃШĬƖŔũũƚШƣőĲШ
ƽőĲċƣШƚĲĲĬШŔŰƣŸШƖŔĦĲШƖĲƚŔĬƨĲƚШċŉƣĲƖШƣőĲШőċƖƻĲƚƣЯШƽőŔĦőШƖĲƚƨũƣƚШŔŰШĲċƖũǃШƚŸƽŔŰŊШċŰĬШĲċƖũŔĲƖШ
ůċƣƨƖċƣŔŸŰШŸŉШŊƖċŔŰШŔŰШƣőĲƚĲШǯĲũĬƚЮШÑőĲШůƨũĦőШċũƚŸШőĲũƓƚШƣŸШƖĲĬƨĦĲШƽĲĲĬШĤŔŸůċƚƚШĤǃШΣΜШ
ƓĲƖĦĲŰƣЯШŔŰĦƖĲċƚĲШŸƖŊċŰŔĦШĦċƖĤŸŰШĦŸŰƣĲŰƣЯШċŰĬШĦŸŰƣƖŸũƚШĲƻċƓŸƖċƣŔŸŰШŉƖŸůШƚŸŔũШыÉŔĬőƨШĲƣШċũЮЯШ
ΞΜΜΤьЮШfŰШƣőĲШůŔũŔĲƨШŸŉШůŸƖĲШĦũŔůċƣĲШĦőċŰŊĲШĲƻĲŰƣƚЯШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚШŰĲĲĬШƣŸШĤĲШůŸĬŔǯĲĬШƣŸШ
ĦŸŰƣƖŸũШũŸƚƚĲƚШĬƨƖŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚЮШ ƚШŸƨƖШǯĲũĬШŸĤƚĲƖƻċƣŔŸŰШŔŰĬŔĦċƣĲƚШ
ƣőċƣШŉċƖůĲƖƚШƽőŸШƓƖċĦƣŔĦĲĬШůƨũĦőŔŰŊЯШċŰĬШċƻŸŔĬĲĬШŸƻĲƖШƽċƣĲƖŔŰŊШŔŰШ[ĲĤƖƨċƖǃШůŸŰƣőШŉċĦĲĬШ
ũĲƚƚĲƖШũŸĬŊŔŰŊШŸŉШťĲƖŰĲũƚШċŰĬШƚőċƣƣĲƖŔŰŊШŸŉШŊƖċŔŰƚЮШ 
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ÉŸƨƖĦĲжЮ9ċƚĲЮƚƣƨĬǃЮŸŉЮƽőĲċƣЮŉċƖůĲƖƚЮŸŉЮÂƨŰŢċĤЮĤǃЮċƨƣőŸƖƚеЮΥΣΥΦ 
 
ΡЮΞЮΟ ~ċŔǍĲ 
 
fŰШfŰĬŔċШůċŔǍĲШŔƚШĦƨũƣŔƻċƣĲĬШĤŸƣőШŔŰШťőċƖŔŉШƚĲċƚŸŰШыΥΟШƓĲƖĦĲŰƣьШċŰĬШƖċĤŔШƚĲċƚŸŰШыΝΤШƓĲƖĦĲŰƣьЮШEƻĲŰШ
ƣőŸƨŊőШůċŔǍĲШƓƖŸĬƨĦƣŔŸŰШŸŉШfŰĬŔċШĦŸůƓƖŔƚĲƚШΞШƓĲƖĦĲŰƣШŸŉШŊũŸĤċũШƓƖŸĬƨĦƣŔŸŰЯШƣőĲШƓƖŸĬƨĦƣŔŸŰШ
ƚƨĤƚƣċŰƣŔċũũǃШŔŰĦƖĲċƚĲĬШŔŰШƣőĲШĦŸƨŰƣƖǃШŉƖŸůШΝЮΤΟШ~~ÑШŔŰШΝΦΡΜрΡΝШƣŸШΟΝЮΡΝШ~~ÑШŔŰШΞΜΞΜрΞΝШƽŔƣőШċŰШ
ŔůƓƖŸƻĲůĲŰƣШŸŉШǃŔĲũĬШŉƖŸůШΡΠΤШťŊШƓĲƖШőĲĦƣċƖĲШƣŸШΟΝΦΡШťŊШƓĲƖШőĲĦƣċƖĲШĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬЮШ~ċĬőǃċШ
ÂƖċĬĲƚőШŔƚШƣőĲШũċƖŊĲƚƣШƓƖŸĬƨĦĲƖШŸŉШůċŔǍĲШŔŰШfŰĬŔċШĦŸůƓƖŔƚŔŰŊШΝΟЮΥШƓĲƖĦĲŰƣШŸŉШƓƖŸĬƨĦƣŔŸŰШÑEШΞΜΞΜр
ΞΝШыÑċĤũĲШΡЮΟьЮШ 
 

Table 5.3: Maize profile 2021-22 
~ċŔǍĲ ƖĲċ 

~őċЮ 
ÂƖŸĬƨĦƣŔŸŰ 
~~Ñ 

òŔĲũĬ 
ыťŊоőċЮь 

9ŸƚƣШƓĲƖШőċЮШм 
ыÅƚЮь 

9ŸƚƣШŸŉШůċĦőŔŰĲƖǃ 
ƓĲƖШőċЮ 
ыÅƚЮь 

~ċĬőǃċШÂƖċĬĲƚő ΝЮΠΝ ΟЮΥΥ ΞΤΣΟ ΟΥΦΡΜ ΣΤΤΟ 

fŰĬŔċ ΦЮΥΦ ΟΝЮΣΡ ΟΝΦΦ ΟΦΡΦΦ ΦΠΦΝ 

ÉŸƨƖĦĲжЮ?EÉеЮ[9fдЮ ŸƣĲж тŉŸƖЮÂċŔĬцŸƨƣЮĦŸƚƣ 
 
~ċŔǍĲШŔƚШũċƖŊĲũǃШƓƖŸĬƨĦĲĬШŔŰШfŰĬŔċШċƚШŉĲĲĬШŉŸƖШũŔƻĲƚƣŸĦťШƚĲĦƣŸƖЯШőĲŰĦĲШċƨŊůĲŰƣŔŰŊШǃŔĲũĬШċŰĬШ
ƓƖŸĬƨĦƣŔŸŰШċƖĲШƨŰĬĲƖũǃŔŰŊШŉŸƖШƣőĲШŊƖŸƽƣőШŸŉШƣőĲШƚĲĦƣŸƖЮШuőċƖŔŉШůċŔǍĲШŉċĦĲƚШĤŔŸƣŔĦШċŰĬШċĤŔŸƣŔĦШ
ƚƣƖĲƚƚĲƚШĬƨĲШƣŸШƖċŔŰŉĲĬШċŊƖŔĦƨũƣƨƖĲШыff~ÅШƖĲƓŸƖƣЯШf9 ÅШΞΜΝΦьЮШcĲƖĲЯШƽĲШƽŔũũШĬŔƚĦƨƚƚШƣőĲШŸƓĲƖċƣŔŸŰƚШ

ƚШƽĲШǯŰĬШƣőċƣШċƣШŉċƖůĲƖШũĲƻĲũШũŸĬŊŔŰŊШƽċƚШƣőĲШůċŢŸƖШŔƚƚƨĲЯШőŔŊőĲƖШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŔƚШċШ
ĦőċũũĲŰŊĲШŉŸƖШƚƣŸƖŔŰŊШƣőĲШŊƖċŔŰƚШĬƨĲШƣŸШŊƖĲċƣĲƖШƓƖŸĤċĤŔũŔƣǃШŸŉШŉƨŰŊċũШċƣƣċĦťƚЮШÑőĲШƓĲƖůŔƚƚŔĤũĲШ
ũŔůŔƣШŸŉШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШĬĲƣĲƖůŔŰĲĬШĤǃШ[9fШŔƚШċƣШΝΞШƓĲƖĦĲŰƣЯШƽőŔĦőШƽċƚШƖĲũċǂĲĬШƣŸШƨƓШƣŸШΝΠШ
ƓĲƖĦĲŰƣШŉŸƖШƣőċƣШǃĲċƖƚќШƓƖŸĦƨƖĲůĲŰƣЮШ ũƚŸЯШũċĦťШŸŉШƚőċĬŔŰŊШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċƣШůċƖťĲƣШƖĲƚƨũƣĲĬШŔŰШ
ƽĲƣƣŔŰŊШŸŉШŊƖċŔŰШċƣШůċŰĬŔШǃċƖĬШĬƨĲШƣŸШƨŰƚĲċƚŸŰċũШƖċŔŰŉċũũЮШìĲШƻŔƚŔƣĲĬШuőċŰŰċШŊƖċŔŰШůċƖťĲƣуƣőĲШ
ũċƖŊĲƚƣШŊƖċŔŰШůċƖťĲƣШŸŉШ ƚŔċЯШƚƓƖĲċĬШŸƻĲƖШΟΡШċĦƖĲƚШŸŉШũċŰĬШƽŔƣőШůŸƖĲШƣőċŰШΟΜΜШũŔĦĲŰƚĲĬШ
ĦŸůůŔƚƚŔŸŰШċŊĲŰƣƚЮШ9ũĲċŰŔŰŊШŸŉШŊƖċŔŰШċƣШůċƖťĲƣШǃċƖĬШƽċƚШĤĲŔŰŊШĬŸŰĲШůċŰƨċũũǃЯШċŉƣĲƖШƨŰũŸċĬŔŰŊШ
ƣőĲШƚċĦťƚШċƣШůċŰĬŔЯШƖĲƚƨũƣĲĬШŔŰШũŸƚƚШŸŉШŊƖċŔŰƚШċŰĬШċĬĬŔƣŔŸŰШŸŉШŉŸƖĲŔŊŰШůċƣƣĲƖƚШĬƨƖŔŰŊШƣőĲШ
ƓƖŸĦĲƚƚЮШШ~ŸƚƣũǃШŊƨŰŰǃШĤċŊƚШƽĲƖĲШŊĲƣƣŔŰŊШƨƚĲĬШŉŸƖШĦċƖƖǃŔŰŊШƣőĲШŊƖċŔŰƚШŔŰШƣőĲШůċŰĬŔЮШ 
 
ìőŔũĲШƖŔĦĲШŔƚШŰŸƣШůƨĦőШƖĲƣċŔŰĲĬШŔŰШÂƨŰŢċĤШċƣШőŸƨƚĲőŸũĬШũĲƻĲũШŉŸƖШĬŸůĲƚƣŔĦШĦŸŰƚƨůƓƣŔŸŰЯШƽőĲċƣШ
ŔƚШƖĲƣċŔŰĲĬШŉŸƖШƚĲũŉрĦŸŰƚƨůƓƣŔŸŰЮШÉƣŸƖċŊĲШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШĬĲƓĲŰĬƚШŸŰШƣőĲШƣǃƓĲШŸŉШƚƣŸƖċŊĲШ
ĲƕƨŔƓůĲŰƣЯШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣƚШŔŰШŊƖċŔŰƚЯШÖŰĬĲƖШƣőĲШƨŰƚĲċƚŸŰċũШƖċŔŰШĦŔƖĦƨůƚƣċŰĦĲƚЯШŔƣШŔƚШ
ŔůƓŸƖƣċŰƣШƣŸШĬƖǃШƨƓШƣőĲШŊƖċŔŰƚШƓƖŸƓĲƖũǃШĤĲŉŸƖĲШƣőĲШƚƣŸƖċŊĲШċƚШůŔĦƖŸĤŔċũШċĦƣŔƻŔƣŔĲƚШŔŰĦƖĲċƚĲШƽŔƣőШ
őŔŊőĲƖШ ůŸŔƚƣƨƖĲШ ĦŸŰƣĲŰƣЮШ cŔŊőĲƖШ ŊƖċŔŰШ ůŸŔƚƣƨƖĲШ ŔƚШ ƚƨƚĦĲƓƣŔĤũĲШ ƣŸШƕƨŔĦťШůŸƨũĬШ ċƣƣċĦťƚЯШ
ŊĲƖůŔŰċƣŔŸŰЯШċŰĬШŊƖċŔŰШĬŔƚĦŸũŸƨƖċƣŔŸŰЯШĲƻĲŰƣƨċũũǃШƖĲƚƨũƣĲĬШŔŰШůŸƖĲШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШ
ĬƨƖŔŰŊШƓƖŸĦĲƚƚŔŰŊШċŰĬШƚƣŸƖċŊĲЮШШ§ƨƖШǯŰĬŔŰŊƚШŔŰĬŔĦċƣĲШƣőċƣШŉŸƖШƚƣŸƖċŊĲЯШŢƨƣĲШĤċŊƚШċƖĲШƨƚĲĬШ
ŉŸũũŸƽĲĬШĤǃШŉƨůŔŊċƣŔŸŰШŸŉШĤċŊƚШŔŰШŊŸĬŸƽŰƚЮШ[ċƖůĲƖƚШċƣШőŸƨƚĲőŸũĬШũĲƻĲũШċŰĬШŔŰШŊŸĬŸƽŰƚЯШůŸƚƣũǃШ
ƨƚĲШ9ĲũƓőŸƚШƣċĤũĲƣƚШƣŸШĦŸŰƣƖŸũШŔŰŉĲƚƣċƣŔŸŰШŔŰШƚƣŸƖċŊĲШŸŉШŊƖċŔŰƚЮШcŸƽĲƻĲƖЯШŸƻĲƖĬŸƚĲШŸŉШĦőĲůŔĦċũШ
ŔŰĦƖĲċƚĲƚШƣőĲШƖĲƚŔĬƨĲШũĲƻĲũШŔŰШŊƖċŔŰƚШċŰĬШƖĲƚƨũƣШŔŰШőĲċũƣőШőċǍċƖĬЮШ ũƚŸЯШċШőŔŊőĲƖШůŸŔƚƣƨƖĲШ
ĦŸŰƣĲŰƣШŔŰШƣőĲШƽőĲċƣШĬƨĲШƣŸШĲǂĦĲƚƚŔƻĲШƖċŔŰŉċũũШůŔŊőƣШũĲċĬШƣŸШůŸƖĲШƚƣŸƖċŊĲШũŸƚƚШċƣШƣőĲШũċƣĲƖШ
ƓĲƖŔŸĬЮШcĲŰĦĲЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШĲǂƓċŰĬШůĲĦőċŰŔĦċũШĬƖǃŔŰŊШŸŉШŊƖċŔŰƚШċŰĬШƨƚĲШŸŉШőĲƖůĲƣŔĦШ
ƚƣŸƖċŊĲШƣŸШĦŸŰƣƖŸũШƚƓŸŔũċŊĲШŸŉШƽőĲċƣШŊƖċŔŰЮ 
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ŸŉШůċŔǍĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШůċŰċŊĲůĲŰƣШƚǃƚƣĲůШŔŰШfŰĬŔċШċŰĬШċƚƚŸĦŔċƣĲĬШũŸƚƚĲƚШĤċƚĲĬШŸŰШ
ƣőĲШƚċůƓũĲШƚƨƖƻĲǃШŸŉШΞΜΜШůċŔǍĲШƓƖŸĬƨĦŔŰŊШőŸƨƚĲőŸũĬƚШŔŰШ~ċũƽċШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰШċŰĬШ
ÉċƣƓƨƖċШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰШŔŰШƣőĲШƚƣċƣĲШŸŉШ~ċĬőǃċШÂƖċĬĲƚőЮШfŰШŸƨƖШƚċůƓũĲШƚƨƖƻĲǃЯШŉċƖůĲƖƚШ
ƓƖŸĬƨĦĲШůċŔǍĲШĬƨƖŔŰŊШťőċƖŔŉШƚĲċƚŸŰШċŰĬШŔƣШŔƚШŸŉШΠрΡШůŸŰƣőƚШĦƖŸƓЯШĦƨũƣŔƻċƣĲĬШŔŰШsƨŰĲШċŰĬШőċƖƻĲƚƣĲĬШ
ĬƨƖŔŰŊШ§ĦƣŸĤĲƖр ŸƻĲůĤĲƖЮШÑőĲШǃŔĲũĬƚШŸŉШůċŔǍĲШċƖĲШőŔŊőĲƖШƣőċŰШƣőĲШƚƣċƣĲШċƻĲƖċŊĲШŔŰШ9őŔŰĬƽċĬċШ
ċŰĬШÅċŢŊċƖőШĬŔƚƣƖŔĦƣƚШŸŉШ~ċũƽċШċŰĬШÉċƣƓƨƖċШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚШŸŉШ~ċĬőǃċШÂƖċĬĲƚőШċƣШΟΠШ
ƕƨŔŰƣċũШƓĲƖШőĲĦƣċƖĲШċŰĬШΟΝШƕƨŔŰƣċũШƓĲƖШőĲĦƣċƖĲЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ9őŔŰĬƽċĬċШŔƚШťŰŸƽŰШċƚШћĦŸƖŰШĦŔƣǃќШŸŉШ
fŰĬŔċШĬƨĲШƣŸШĲǂƓċŰƚŔŸŰШŸŉШĦŸƖŰШǯĲũĬШċŰĬШƚƨŔƣċĤũĲШĦũŔůċƣŔĦШċŰĬШƚŸŔũШĦŸŰĬŔƣŔŸŰƚШŉŸƖШĦŸƖŰШĦƨũƣŔƻċƣŔŸŰЮШ
ÑőĲШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШƖċŰŊĲƚШĤĲƣƽĲĲŰШΟЮΝШƓĲƖĦĲŰƣШƣŸШΡШƓĲƖĦĲŰƣШƽŔƣőШċШůĲċŰШŸŉШΠШƓĲƖĦĲŰƣЮШÑőĲШ
ũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШŔƚШůċƖŊŔŰċũũǃШőŔŊőĲƖШŔŰШ~ċũƽċШƖĲŊŔŸŰШĦŸůƓċƖĲĬШƣŸШÉċƣƓƨƖċШċŊƖŸрĲĦŸũŸŊŔĦċũШ
ƖĲŊŔŸŰЮ 
 
§ŰШċŰШċƻĲƖċŊĲШƚċůƓũĲШőŸƨƚĲőŸũĬƚШőċƖƻĲƚƣĲĬШΤΝЮΤΣШťŊШŸŉШůċŔǍĲЯШƽőĲƖĲШƣőĲШċƻĲƖċŊĲШőŸũĬŔŰŊШƚŔǍĲШ
ŔƚШΞЮΟΡШőĲĦƣċƖĲƚЮШcċƖƻĲƚƣŔŰŊШũŸƚƚШĦŸůƓƖŔƚĲƚШƣőĲШũċƖŊĲƚƣШƚőċƖĲШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШŉŸƖШ
ůċŔǍĲШċƚШƽĲũũЯШĦŸŰƚƣŔƣƨƣŔŰŊШΤΝШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШũŸƚƚЮШìőĲƖĲċƚШŉŸƖШŸƣőĲƖШĦƖŸƓƚЯШůŸƖĲШŉċƖůĲƖƚШ
őċƖƻĲƚƣШůĲĦőċŰŔĦċũũǃЯШΦΜШƓĲƖĦĲŰƣШŸŉШƽőĲċƣШŉċƖůĲƖƚЯШŉŸũũŸƽĲĬШĤǃШƓċĬĬǃШыΤΦШƓĲƖĦĲŰƣьШċŰĬШƚŸǃĤĲċŰШ
ыΟΦШƓĲƖĦĲŰƣьЯШŉŸƖШůċŔǍĲЯШċũũШŉċƖůĲƖƚШŔŰШŸƨƖШƚƨƖƻĲǃШƖĲŊŔŸŰƚШőċƖƻĲƚƣШƣőĲШĦƖŸƓШůċŰƨċũũǃЮШ[ċƖůĲƖƚШ
ĲǂƓĲƖŔĲŰĦĲШŸŰШċŰШċƻĲƖċŊĲШΞЮΥΥШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШőċƖƻĲƚƣШũŸƚƚЯШŔŰĦũƨĬŔŰŊШƚƣċũũŔŰŊЯШƣőƖĲƚőŔŰŊШċŰĬШ
ƣƖċŰƚƓŸƖƣШƽŔƣőŔŰШƣőĲШǯĲũĬШы[ŔŊƨƖĲШΡЮΣьЮШ ƖŸƨŰĬШΝΜШƓĲƖĦĲŰƣШŸŉШőŸƨƚĲőŸũĬƚШƖĲƓŸƖƣĲĬШƖċŔŰŉċũũШĬƨƖŔŰŊШ
őċƖƻĲƚƣШƽőŔĦőШŔŰĦƖĲċƚĲƚШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŉŸƚƣĲƖƚШƣőĲШŊƖŸƽƣőШŸŉШůŔĦƖŸĤŔċũШŔŰŉĲƚƣċƣŔŸŰШĬƨƖŔŰŊШ
ƚƣŸƖċŊĲЮ 
 
[ŔŊƨƖĲШΡЮΣаШ§ƓĲƖċƣŔŸŰрƽŔƚĲШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚĲƚШċĦƖŸƚƚШƚĲũĲĦƣĲĬШċŊƖŸрĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰƚШŸŉШ

~ċĬőǃċШÂƖċĬĲƚőШŉŸƖШůċŔǍĲШĦƖŸƓ 

ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĬċƣċ 
 
ΡЮΞЮΠ ÉŸǃĤĲċŰ 
 
ÉŸǃĤĲċŰШťŰŸƽŰШċƚШ]ŸũĬĲŰЮ7ĲċŰЮŔƚШŸŰĲШŸŉШƣőĲШůċŢŸƖШƚŸƨƖĦĲƚШŸŉШŸŔũƚĲĲĬШŔŰШfŰĬŔċЮШfŰĬŔċШƓƖŸĬƨĦĲƚШ
ΝΞЮΣΝШ~~ÑШŸŉШƚŸǃĤĲċŰШŸŔũƚĲĲĬШƽŔƣőШċŰШċƻĲƖċŊĲШǃŔĲũĬШŸŉШΦΤΣШťŊШƓĲƖШőĲĦƣċƖĲЮШ~ċĬőǃċШÂƖċĬĲƚőШŔƚШƣőĲШ
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ũċƖŊĲƚƣШƚŸǃĤĲċŰШŸŔũƚĲĲĬШƓƖŸĬƨĦĲƖШƚƣċƣĲШŔŰШfŰĬŔċШƓƖŸĬƨĦŔŰŊШůŸƖĲШƣőċŰШőċũŉШŸŉШĦŸƨŰƣƖǃќƚШƚŸǃĤĲċŰШ
ƓƖŸĬƨĦƣŔŸŰШŉŸũũŸƽĲĬШĤǃШ~ċőċƖċƚőƣƖċЯШċŰĬШÅċŢċƚƣőċŰЮШ ƚШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШƓƖĲƻŔŸƨƚШĦőċƓƣĲƖШċƖĲċШ
ƨŰĬĲƖШƚŸǃĤĲċŰШőċƚШĬĲĦũŔŰĲĬШŉƖŸůШΞΠШƓĲƖĦĲŰƣШƚőċƖĲШŸŉШ]9 ШƣŸШΞΜШƓĲƖĦĲŰƣШ]9 ШƚƓƖĲċĬŔŰŊШŸƻĲƖШΣЮΣΤШ
~őċШыÑċĤũĲШΡЮΠьЮШÑőĲШĬĲĦũŔŰĲШŔŰШċƖĲċШƨŰĬĲƖШƚŸǃĤĲċŰШŔŰШƣőĲШƚƣċƣĲШŔƚШĬƨĲШƣŸШũŸƚƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШ
ƽĲċƣőĲƖШĲƻĲŰƣƚШċŰĬШůċƖŊŔŰċũШŔŰĦƖĲċƚĲШŔŰШċƖĲċШƨŰĬĲƖШƓċĬĬǃЮШÉŸǃĤĲċŰШŔƚШċШťőċƖŔŉШĦƖŸƓШċŰĬШ
ċƚƚŸĦŔċƣĲĬШƽŔƣőШƖċŔŰŉċũũШƖŔƚťƚЮШÑőĲШĦŸƚƣШŸŉШĦƨũƣŔƻċƣŔŸŰШŸŉШƚŸǃĤĲċŰШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШőċƚШŔŰĦƖĲċƚĲĬШ
ĬƨĲШƣŸШőŔŊőĲƖШƖĲƕƨŔƖĲůĲŰƣШŸŉШƓĲƚƣŔĦŔĬĲƚШŉŸƖШůŸƖĲШŉƖĲƕƨĲŰƣШƓĲƚƣШċƣƣċĦťƚЮШ ũƚŸЯШŔŰĦĲƚƚċŰƣШƖċŔŰŉċũũШ
ůċŰǃШƣŔůĲƚШĦƖĲċƣĲШũŸƚƚĲƚШŉŸƖШƚƣċŰĬŔŰŊШĦƖŸƓƚШŔŰШƖĲĦĲŰƣШǃĲċƖƚЮШ 
 

Table 5.4: Soybean profile 2021-22 
ÉŸǃĤĲċŰ ƖĲċ 

~őċЮ 
ÂƖŸĬƨĦƣŔŸŰ 
~~Ñ 

òŔĲũĬ 
ыuŊЮШоőċЮь 

9ŸƚƣШƓĲƖШőċЮм 
ыÅƚЮь 

9ŸƚƣШŸŉШůċĦőŔŰĲƖǃ 
ƓĲƖШőċЮ 
ыÅƚЮь 

~ċĬőǃċШÂƖċĬĲƚő ΣЮΣΤ ΠЮΞΤ ΣΟΦ ΞΟΞΜΠ ΣΦΡΜ 

~ċőċƖċƚőƣƖċ ΠЮΞΦ ΣЮΞΣ ΝΠΣΜ ΠΜΠΟΡ ΝΝΜΝΦ 

fŰĬŔċ ΝΞЮΦΞ ΝΞЮΣΝ ΦΤΣ ΞΤΝΟΥ ΤΣΥΟ 

ÉŸƨƖĦĲжЮ?EÉд  ŸƣĲжЮтŉŸƖЮÂċŔĬцŸƨƣЮĦŸƚƣ 
 
ÉŸǃĤĲċŰШ ĦƖŸƓШ ŉċĦĲƚШ ũŸƚƚĲƚШ ĬƨƖŔŰŊШ őċƖƻĲƚƣŔŰŊЯШ ƚƣŸƖċŊĲЯШ ůċƖťĲƣŔŰŊШŸƓĲƖċƣŔŸŰƚЮШ ÑőŔƚШ ƚĲĦƣŔŸŰШ
ĬĲƚĦƖŔĤĲƚШƣőĲШőċƖƻĲƚƣŔŰŊШċŰĬШƓŸƚƣрőċƖƻĲƚƣŔŰŊШƣĲĦőŰŔƕƨĲƚШċŰĬШċƚƚŸĦŔċƣĲĬШũŸƚƚĲƚШĤċƚĲĬШŸŰШƣőĲШ
ΞΜΜрƚċůƓũĲШƚƨƖƻĲǃШŸŉШƚŸǃĤĲċŰШŉċƖůĲƖƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőЮ 
 
cċƖƻĲƚƣЯШƣőƖĲƚőŔŰŊШċŰĬШƚƣċũũŔŰŊШĦŸůƓƖŔƚĲШΥΤШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШũŸƚƚШŸŉШƚŸǃĤĲċŰШőċƖƻĲƚƣШċŰĬШƓŸƚƣр
őċƖƻĲƚƣЮШcċƖƻĲƚƣŔŰŊШŸŉШƚŸǃĤĲċŰШƖĲƕƨŔƖĲƚШťŰŸƽũĲĬŊĲШŸŉШƖŔŊőƣШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШƽőŔĦőШƚőŸƨũĬШŰŸƣШ
ĤĲШůŸƖĲШƣőċŰШΝΠШƓĲƖĦĲŰƣЮШ ƚШƓĲƖШŸƨƖШƚƨƖƻĲǃШΤΥШƓĲƖĦĲŰƣШƚŸǃĤĲċŰШŉċƖůĲƖƚШƖĲƓŸƖƣĲĬШƣőċƣШƣőĲǃШƽĲƖĲШ
ċƽċƖĲШċĤŸƨƣШƣőĲШƖŔŊőƣШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЮШfŰШƣĲƖůƚШŸŉШƣĲĦőŰŔƕƨĲƚШƨƚĲĬЯШƽĲШǯŰĬШƣőċƣШŸŰũǃШΟΦШƓĲƖĦĲŰƣШ
ŸŉШƣőĲШƚŸǃĤĲċŰШŉċƖůĲƖƚШƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШċŰĬШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣШŔƚШƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШŔŰШ
ůċŰƨċũШ őċƖƻĲƚƣŔŰŊШ ƣőċŰШ ƣőĲШ ŉċƖůĲƖƚШƨƚŔŰŊШ ĦŸůĤŔŰĲШ őċƖƻĲƚƣĲƖƚЮШ ÑőĲШ ƖċŰŊĲШ ŸŉШ ũŸƚƚШ ĬƨƖŔŰŊШ
őċƖƻĲƚƣŔŰŊШŔƚШĤĲƣƽĲĲŰШΣЮΥШƓĲƖĦĲŰƣШƣŸШΝΟЮΥШƓĲƖĦĲŰƣШŉŸƖШůċŰƨċũШőċƖƻĲƚƣĲƖƚЯШƽőĲƖĲċƚШƣőĲШƨƓƓĲƖШũŔůŔƣШ
ŔƚШΝΜШƓĲƖĦĲŰƣШŉŸƖШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚĲƖƚЮШfŰШ~ċũƽċШƓũċƣĲċƨррШÅċŢŊċƖőШĬŔƚƣƖŔĦƣШőċƚШĤĲĲŰШƚƨƖƻĲǃĲĬШ
ċŰĬШƣőĲШƨƚĲШŸŉШůċŰƨċũШőċƖƻĲƚƣŔŰŊШŔƚШőŔŊőĲƖШƣőċŰШƣőĲШ9ĲŰƣƖċũШ ċƖůċĬċШƖĲŊŔŸŰЮШÑőĲШũċƣƣĲƖШċŊƖŸр
ĲĦŸũŸŊŔĦċũШƖĲŊŔŸŰШŔƚШċŊƖŔĦƨũƣƨƖċũũǃШċĬƻċŰĦĲĬШĬƨĲШƣŸШĲǂƓċŰƚŔŸŰШŸŉШĦċŰċũШŔƖƖŔŊċƣŔŸŰЮШÑőĲШƖĲċƚŸŰШŸŉШ
őŔŊőĲƖШůċŰƨċũШőċƖƻĲƚƣŔŰŊШŔŰШ~ċũƽċШƖĲŊŔŸŰШŔƚШċũƚŸШƚůċũũĲƖШƓũŸƣШƚŔǍĲЮШÑőĲШċƻĲƖċŊĲШũċŰĬШőŸũĬŔŰŊШċƖĲċШ
ƨŰĬĲƖШƚŸǃĤĲċŰШċƖĲШΠЮΠΤШőĲĦƣċƖĲƚШċŰĬШΞЮΞΤШőĲĦƣċƖĲƚШŔŰШ9ĲŰƣƖċũШ ċƖůċĬċШċŰĬШ~ċũƽċШƖĲŊŔŸŰЯШ
ƖĲƚƓĲĦƣŔƻĲũǃЮШcċƖƻĲƚƣŔŰŊШŸŉШƚŸǃĤĲċŰШŔƚШƚƨƚĦĲƓƣŔĤũĲШƣŸШƽĲċƣőĲƖШĦŸŰĬŔƣŔŸŰШċŰĬШũċƣĲШőċƖƻĲƚƣŔŰŊШƖĲƚƨũƣШ
ŔŰШůŸƖĲШőċƖƻĲƚƣШũŸƚƚĲƚЮШ ƖŸƨŰĬШΟΟШƓĲƖĦĲŰƣШŸŉШƚŸǃĤĲċŰШŉċƖůĲƖƚШƖĲƓŸƖƣĲĬШƣŸШőċƖƻĲƚƣШũċƣĲШŔŰШƣőĲШƚƣċƣĲШ
ċŰĬШΟΞШƓĲƖĦĲŰƣШŉċƖůĲƖƚШĲǂƓĲƖŔĲŰĦĲĬШƖċŔŰŉċũũШĬƨƖŔŰŊШőċƖƻĲƚƣЮ 
 
fŰШůŸƚƣШĦċƚĲƚЯШőċƖƻĲƚƣŔŰŊШĤǃШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŔƚШĦŸůůŸŰШċůŸŰŊШƣőĲШƚŸǃĤĲċŰШŉċƖůĲƖƚШŔŰШƣőĲШ
7őŸƓċũШĬŔƚƣƖŔĦƣƚЮШÑőĲШƚƣƨĬǃШŉŸƨŰĬШƣőċƣШőċƖƻĲƚƣŔŰŊШũŸƚƚШŉŸƖШƣőŸƚĲШƽőŸШƨƚĲĬШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŔƚШ
ũĲƚƚĲƖШƣőċŰШŉŸƖШƣőŸƚĲШƽőŸШőċƖƻĲƚƣĲĬШůċŰƨċũũǃуċƚШƣőĲƖĲШċƖĲШċШŉĲƽШŉċƖůШŸƓĲƖċƣŔŸŰƚШƚƨĦőШċƚШǯĲũĬШ
ƚƣċũũŔŰŊЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШƣőĲШƣőƖĲƚőŔŰŊШǰŸŸƖЯШċŰĬШƣőƖĲƚőŔŰŊШĬŸШŰŸƣШŔŰĦũƨĬĲШŔŰШůĲĦőċŰŔĦċũШ
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őċƖƻĲƚƣŔŰŊЮШÑőŔƚШůċǃШĤĲШĬƨĲШƣŸШĦƖŸƓШƻċƖŔĲƣǃШƨŰƚƨŔƣċĤũĲШŉŸƖШőċƖƻĲƚƣĲƖШƨƚĲШыŉŸƖШĲǂċůƓũĲЯШsÉШΞΜΟΠрċШ
ƚőŸƖƣĲƖШƻċƖŔĲƣǃШƚŸǃĤĲċŰьЮШ ƚШƽĲШŸĤƚĲƖƻĲĬШůŸƚƣШƚŸǃĤĲċŰШŉċƖůĲƖƚШŔŰШÅċŢŊċƖőШőċƖƻĲƚƣĲĬШůċŰƨċũũǃШ
ĤĲĦċƨƚĲШŔƣШŉċũũƚШƨŰĬĲƖШċШőŔũũǃШċƖĲċШƖĲŊŔŸŰЯШċŰĬШƣőĲШũċŰĬőŸũĬŔŰŊШƚŔǍĲШŔƚШƨŰŉċƻŸƨƖċĤũĲШŉŸƖШůĲĦőċŰŔĦċũШ
őċƖƻĲƚƣŔŰŊШůĲŰƣŔŸŰШƣőĲШċƻĲƖċŊĲШőŸũĬŔŰŊШƚŔǍĲШĦŸůƓċƖĲĬШƣŸШƚƣċƣĲШċƻĲƖċŊĲШŸŉШΟЮΟΥШőċЮШы[ŔŊƨƖĲШΡЮΤьЮ 
 
[ŔŊƨƖĲШΡЮΤа Operation -wise quantity loss at farmers' level across selected agro -ecological 

regions in Madhya Pradesh for soybean crop  

ÉŸƨƖĦĲжЮ[ŔĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
[ŔŊƨƖĲШΡЮΥ shows the density distribution of harvest losses of soybean for both the combine 
harvest usage and manual harvest. Farmers who practice manual harvesting have longer tail 
indicating the greater losses for them compared to combine harvest users.  
 

[ŔŊƨƖĲШΡЮΥа Distribution graph (K -density) of harvest loss by manual and combine 
harvesters for soybean crop in M adhya Pradesh 

Source: Field survey data, ICRIER-ADMI 2022 
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ÑőĲƖĲШŔƚШċũƚŸШƓƖŔŰĦŔƓċũрċŊĲŰƣШƓƖŸĤũĲůШŊĲŰĲƖċƣŔŰŊШůŸƖĲШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣĲƖШŸƓĲƖċƣŔŸŰƚЮШÉƣƨĬŔĲƚШ
ŉŸƨŰĬШ ƣőċƣШ ƽőŸШ ŸƽŰШ őċƖƻĲƚƣĲƖƚШ ŉċĦĲШ ũŸƽĲƖШ ũŸƚƚШ ƣőċŰШ őŔƖĲШ ĦŸůĤŔŰĲШ őċƖƻĲƚƣĲƖШ ŸƓĲƖċƣŸƖƚЮШ
ÅĲƚĲċƖĦőĲƚШŸŰШxċƣŔŰШ ůĲƖŔĦċШċĤŸƨƣШƚŸǃĤĲċŰШőċƖƻĲƚƣШũŸƚƚШŔŰĬŔĦċƣĲƚШŸũĬĲƖШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШ
ŊĲŰĲƖċƣĲШőŔŊőĲƖШũŸƚƚШƣőċŰШŰĲƽШőċƖƻĲƚƣĲƖƚЮШ ũƚŸЯШőċƖƻĲƚƣĲƖƚШƽŔƣőШƖċĬŔċũШůĲĦőċŰŔƚůШőċƻĲШőŔŊőĲƖШ
ũŸƚƚШƣőċŰШċǂŔċũШůĲĦőċŰŔƚůƚШĬƨƖŔŰŊШƚŸǃĤĲċŰШőċƖƻĲƚƣЮШШÉŸǃĤĲċŰШŔƚШĬŔƖĲĦƣũǃШƚŸũĬШƣŸШƣőĲШůċƖťĲƣШċŰĬШ
ŉċƖůĲƖƚШĬŸШŰŸƣШƚƣŸƖĲШƣőĲШŊƖċŔŰЮ 
 
[ċƖůĲƖƚШĬŸШŰŸƣШƚƣŸƖĲШƚŸǃĤĲċŰШƚĲĲĬƚШŉŸƖШũŸŰŊĲƖШƣŔůĲШċŰĬШůċƖťĲƣШƣőĲШƓƖŸĬƨĦĲШċŉƣĲƖШőċƖƻĲƚƣШċŰĬШ
ůŸƚƣШŸŉШƣőĲůШƨƚĲШƣƖċĦƣŸƖШċƚШůŸĬĲШŸŉШƣƖċŰƚƓŸƖƣЮШÉƣŸƖċŊĲШũŸƚƚШŔƚШċƖŸƨŰĬШΜЮΣΣШƓĲƖĦĲŰƣШċƣШƚƣċƣĲШũĲƻĲũЮШШ
ÑőĲШċƻĲƖċŊĲШĬŔƚƣċŰĦĲШƣŸШůċŰĬŔШŉƖŸůШŉċƖůĲƖƚќШǯĲũĬШċƖĲШΝΤШťůƚШċŰĬШΝΟЮΤШťůƚШŔŰШ9ĲŰƣƖċũШ ċƖůċĬċШ
ƻċũũĲǃШƖĲŊŔŸŰШċŰĬШ~ċũƽċШƓũċƣĲċƨШƖĲŊŔŸŰЯШƖĲƚƓĲĦƣŔƻĲũǃЮШìőŔũĲШƣƖċŰƚƓŸƖƣŔŰŊШƣőĲШũŸƚƚШƕƨċŰƣŔƣǃШŔƚШΜЮΟΟШ
ƓĲƖĦĲŰƣШŸŉШŸŰĲШũŸƣШŸƖШΜЮΣΦШťŊШƓĲƖШƕƨŔŰƣċũШŔŰШ~ċũƽċШƓũċƣĲċƨШċŰĬШƣőĲШƚċůĲШŔƚШΜЮΟΞШƓĲƖĦĲŰƣШŸŉШŸŰĲШũŸƣШ
ŸƖШΜЮΣΤШťŊШƓĲƖШƕƨŔŰƣċũШŸƖШΟΟШťŊШƓĲƖШƚċĦťШыΡΜШťŊШĤċŊьЮШ 
 

ΡЮΟ ?ĲƣĲƖůŔŰċŰƣƚШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШŉŸƖШƚĲũĲĦƣĲĬШĦƖŸƓƚ 
 
ÑőĲШƚƣƨĬǃШƨƚĲƚШůŔĦƖŸрċƓƓƖŸċĦőШƣŸШĲƚƣŔůċƣĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШŉŸŸĬШũŸƚƚĲƚШŔŰШĤŸƣőШ
ƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШƣĲƖůƚШĤǃШŸĤƚĲƖƻċƣŸƖǃШċŰĬШŔŰƕƨŔƖǃШůĲƣőŸĬЮШÑőŔƚШƚĲĦƣŔŸŰШŉŸĦƨƚĲƚШŸŰШ
ƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШƖĲũċƣŔƻĲШƕƨċŰƣŔƣǃШũŸƚƚШыƕƨċŰƣŔƣǃШũŸƚƚШƓĲƖШőĲĦƣċƖĲьШŉŸƖШŉŸƨƖШƚƣƨĬŔĲĬШĦƖŸƓƚу
ƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰЮШÑőĲШĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲШŔƚШƣőĲШƣŸƣċũШũŸƚƚĲƚШƓĲƖШőċЮШċƣШŉċƖůĲƖƚќШ
ũĲƻĲũШĦŸůƓƖŔƚŔŰŊШőċƖƻĲƚƣŔŰŊЯШƣőƖĲƚőŔŰŊЯШĦũĲċŰŔŰŊоƽŔŰŰŸƽŔŰŊЯШĬƖǃŔŰŊШċŰĬШƚƣŸƖċŊĲШũŸƚƚĲƚЮШ 
 
ü Paddy 

 
ìĲШċƚƚĲƚƚШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШƓċĬĬǃШũŸƚƚШŉŸƖШƣőĲШƚƣƨĬŔĲĬШƚƣċƣĲƚШċŰĬШĦŸůƓƖŔƚŔŰŊШċũũШƣőĲШƚċůƓũĲƚШ
ċƣШŉċƖůĲƖƚќШũĲƻĲũЮШÑőĲШĦŸĲǭŔĦŔĲŰƣШĲƚƣŔůċƣĲƚШŉŸƖШƣőĲШƻċƖŔċĤũĲƚШƽőŔĦőШƓƖŸƻŔĬĲĬШƚŔŊŰŔǯĦċŰƣШƖĲƚƨũƣƚШċƖĲШ
ƓƖĲƚĲŰƣĲĬШŉŸƖШƣőĲШŉŸƨƖШůŸĬĲũƚШŔŰШÑċĤũĲШΡЮΠЮШÑőĲШĦƖŸƚƚрƚĲĦƣŔŸŰċũШ~ŸĬĲũШΝĦŸůƓƖŔƚŔŰŊШċũũШƣőĲШ
ƚċůƓũĲƚќШĦŸŰƣƖŸũƚШŉŸƖШƚƣċƣĲШǯǂĲĬШĲǭĲĦƣШƣŸШĲƚƣŔůċƣĲШƣőĲШƓċƖċůĲƣĲƖƚЮШÑőĲШũŔŰĲċƖШƖĲŊƖĲƚƚŔŸŰШĲƕƨċƣŔŸŰШ
ŔƚШċƚШŉŸũũŸƽƚа 

ὣ ‌ В ‍ὼ ‘ввЮШыΝь 
 
fŰШĲƕƨċƣŔŸŰШΝЯШὣШŔƚШƣőĲШũŸƚƚШťŊШƓĲƖШőċЮШŉŸƖШƓċĬĬǃШċƣШŉċƖůĲƖƚќШũĲƻĲũШĦŸůƓƖŔƚŔŰŊШőċƖƻĲƚƣШũŸƚƚЯШ
ƽŔŰŰŸƽŔŰŊШũŸƚƚЯШĬƖǃŔŰŊШũŸƚƚЯШƚƣŸƖċŊĲШũŸƚƚЯШċŰĬШƣƖċŰƚƓŸƖƣШũŸƚƚЮШ ůŸŰŊШŔŰƓƨƣШƻċƖŔċĤũĲƚЯШὼӀƣŸƣċũШũċŰĬШ
ƨŰĬĲƖШƣőĲШĦƖŸƓШŔŰШőĲĦƣċƖĲШὼӀШƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰЯШὼӀШĬƨůůǃШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШ
ƨƚċŊĲЮШ‍ШŔƚШƣőĲШƻĲĦƣŸƖШŸŉШƨŰťŰŸƽŰШƓċƖċůĲƣĲƖШŔŰШũŔŰĲċƖШƖĲŊƖĲƚƚŔŸŰШůŸĬĲũШċŰĬШĬĲƣĲƖůŔŰĲШőŸƽШƣőĲШ
ĦőċŰŊĲШŔŰШŔŰĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲШŔůƓċĦƣШƣőĲШĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲЯШċŰĬШ‘ШŔƚШƣőĲШĲƖƖŸƖШƣĲƖůЯШŰŸƖůċũũǃШ
ĬŔƚƣƖŔĤƨƣĲĬЮШ 
 
ìĲШ őċƻĲШ ċũƚŸШ ĦőĲĦťĲĬШ ŉŸƖШ ůƨũƣŔрĦŸũũŔŰĲċƖŔƣǃШ ŸŉШ ŔŰĬĲƓĲŰĬĲŰƣШ ƻċƖŔċĤũĲƚШ ŉŸƖШ ĲƚƣŔůċƣŔŰŊШ ƣőĲШ
ƖĲŊƖĲƚƚŔŸŰШ ůŸĬĲũШ ĤǃШ ƻċƖŔċŰĦĲШ ŔŰǰċƣŔŸŰШ ŉċĦƣŸƖШ ыéf[ьЮШ ÑőĲШ ƻċũƨĲШ ŊƖĲċƣĲƖШ ƣőċƣШ ΝЮΡШ ŔŰĬŔĦċƣĲƚШ
ůƨũƣŔĦŸũũŔŰĲċƖŔƣǃЮШéċƖŔċĤũĲƚШƽőŔĦőШĬŸШŰŸƣШőċƻĲШůƨũƣŔĦŸũũŔŰĲċƖŔƣǃШċƖĲШŔŰĦũƨĬĲĬШŔŰШƣőĲШůŸĬĲũЮШÑőĲШƓШ
ƻċũƨĲШŔŰШƣőĲШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШŔŰĬŔĦċƣĲƚШƣőċƣШċĦĦĲƓƣċŰĦĲШŸƖШƖĲŢĲĦƣŔŸŰШŸŉШŰƨũũШőǃƓŸƣőĲƚŔƚШċŰĬШƣőĲШ
ƻċũƨĲШũŸƽĲƖШƣőċŰШƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũШƚőŸƽƚШĲŰŸƨŊőШĲƻŔĬĲŰĦĲШƣŸШƖĲŢĲĦƣШƣőĲШŰƨũũШőǃƓŸƣőĲƚŔƚШŸŉШŰŸШ
ĦŸƖƖĲũċƣŔŸŰЮШ 
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ÑőĲШǯƖƚƣШőǃƓŸƣőĲƚŔƚШőĲƖĲШŔƚШƣőċƣШůċƖŊŔŰċũŔƚċƣŔŸŰШŸŉШũċŰĬШƖĲƚƨũƣШŔŰШůŸƖĲШũŸƚƚĲƚШŸŉШŊƖċŔŰƚЮШÑőĲШ
ƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШĲǂőŔĤŔƣШƣőċƣШċШŸŰĲШƨŰŔƣШŔŰĦƖĲċƚĲШŔŰШċƖĲċШƨŰĬĲƖШĦƖŸƓШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШΤШƓĲƖĦĲŰƣШ
ũŸƽĲƖШũŸƚƚĲƚШƓĲƖШőĲĦƣċƖĲШċƣШƚŔŊŰŔǯĦċŰƣШũĲƻĲũШŔŰШ~ŸĬĲũΝШыÑċĤũĲШΡЮΡьЮШÉŔůŔũċƖũǃЯШƣőĲШŔŰĦƖĲċƚĲШŔŰШċƖĲċШ
ƨŰĬĲƖШƓċĬĬǃШŔƚШŰĲŊċƣŔƻĲũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƚƚШƓĲƖШőĲĦƣċƖĲШŉŸƖШÂƨŰŢċĤШċŰĬШ7ŔőċƖШы~ŸĬĲũШΝѼΞьЮШ
cŸƽĲƻĲƖЯШƣőĲШĲǂƣĲŰƣШŸŉШůċƖŊŔŰċũŔƚċƣŔŸŰШŸŉШũċŰĬШŔƚШƣőĲШőŔŊőĲƚƣШŔŰШ7ŔőċƖЯШƽőĲƖĲШΤΣШƓĲƖĦĲŰƣШŸŉШ
ċŊƖŔĦƨũƣƨƖċũШőŸƨƚĲőŸũĬƚШċƖĲШůċƖŊŔŰċũШċŰĬШƚůċũũШŉċƖůĲƖƚШŔŰШƣőĲШƚċůƓũĲЮШ ШŸŰĲШƨŰŔƣШŔŰĦƖĲċƚĲШŔŰШċƖĲċШ
ƨŰĬĲƖШƓċĬĬǃШũĲċĬƚШƣŸШċƖŸƨŰĬШΝШťŊШƓĲƖШőĲĦƣċƖĲШũĲƚƚĲƖШũŸƚƚĲƚШŸŉШƓċĬĬǃШŊƖċŔŰШŔŰШ7ŔőċƖШċƣШƚƣċƣŔƚƣŔĦċũũǃШ
ƚŔŊŰŔǯĦċŰƣШũĲƻĲũЮШÑőĲШůĲċŰШũŸƚƚШƓĲƖШőĲĦƣċƖĲШŉŸƖШůċƖŊŔŰċũШŉċƖůĲƖƚШŔŰШƣőĲШƚƣċƣĲШŔƚШΟЮΡШťŊШƓĲƖШőĲĦƣċƖĲЯШ
ƽőĲƖĲċƚШŔƣШŔƚШΝЮΝΣШťŊШƓĲƖШőĲĦƣċƖĲШċŰĬШΜЮΣΦШťŊШƓĲƖШőĲĦƣċƖĲШŉŸƖШƚĲůŔрůĲĬŔƨůШċŰĬШůĲĬŔƨůШŉċƖůĲƖƚЯШ
ƖĲƚƓĲĦƣŔƻĲũǃЮ 
 
ÑőĲШƖĲƚƨũƣƚШŸŉШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШŔŰĬŔĦċƣĲШƣőċƣШƣőĲШƚőċƖĲШŸŉШƣŸƣċũШ
ũŸƚƚШƓĲƖШőĲĦƣċƖĲШŔƚШƻĲƖǃШőŔŊőШċƣШŉċƖůĲƖƚќШũĲƻĲũШŉŸƖШŊƖċŔŰƚШĬƨĲШƣŸШċĬŸƓƣŔŸŰШŸŉШĬŔǭĲƖĲŰƣШőċƖƻĲƚƣŔŰŊШ
ƓƖċĦƣŔĦĲƚЮШÑőĲШőǃƓŸƣőĲƚŔƚШőĲƖĲШŔƚШƣőċƣШƨƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƖĲĬƨĦĲƚШƣŸƣċũШŊƖċŔŰШũŸƚƚĲƚЮШÑőĲШ
ƖĲŊƖĲƚƚŔŸŰШ ƖĲƚƨũƣƚШ ƚőŸƽШ ƣőċƣШ ƣőĲШ ĦŸĲǭŔĦŔĲŰƣШ ŸŉШ ƨƚċŊĲШ ŸŉШ ĦŸůĤŔŰĲШ őċƖƻĲƚƣĲƖШ ŔƚШ ŰĲŊċƣŔƻĲũǃШ
ċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƚƚĲƚШƓĲƖШőĲĦƣċƖĲШŉŸƖШƓċĬĬǃЮШ ŊƖŔĦƨũƣƨƖċũШőŸƨƚĲőŸũĬƚШƨƚŔŰŊШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШ
ŸŰШċŰШċƻĲƖċŊĲШŉċĦĲƚШΜЮΡΜШťŊШƓĲƖШőĲĦƣċƖĲШũĲƚƚĲƖШũŸƚƚĲƚШĦŸůƓċƖĲĬШƣŸШůċŰƨċũШőċƖƻĲƚƣŔŰŊШŉŸƖШƓċĬĬǃШ
ċƣШƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣШũĲƻĲũШы~ŸĬĲũШΝьЮШ[ŸƖШůċŰƨċũШőċƖƻĲƚƣŔŰŊЯШũŸƚƚĲƚШċƖĲШƚőċƣƣĲƖШũŸƚƚЯШ
ƣőƖĲƚőŔŰŊШũŸƚƚЯШĦċƖƖǃŔŰŊШũŸƚƚШƽőĲƖĲċƚШƨŰĬĲƖШůĲĦőċŰŔĦċũШőċƖƻĲƚƣŔŰŊШĦƨƣƣŔŰŊЯШƣőƖĲƚőŔŰŊШċŰĬШ
ƽŔŰŰŸƽŔŰŊШċƖĲШĦŸůĤŔŰĲĬЮШÉƣƨĬŔĲƚШŉƖŸůШŸƣőĲƖШƚƣċƣĲƚШċŰĬШĦŸƨŰƣƖŔĲƚШċũƚŸШŉŸƨŰĬШƣőċƣШũŸƚƚШŔƚШũŸƽĲƖШŔŰШ
ůĲĦőċŰŔĦċũШőċƖƻĲƚƣŔŰŊШĦŸůƓċƖĲĬШƣŸШůċŰƨċũШőċƖƻĲƚƣЮШEƻĲŰШċƣШƚƣċƣĲШũĲƻĲũЯШƣőĲШĦŸĲǭŔĦŔĲŰƣƚШŉŸƖШ
ĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚċŊĲШċũƚŸШƚőŸƽШŰĲŊċƣŔƻĲШċŰĬШƚŔŊŰŔǯĦċŰƣШƖĲƚƨũƣƚШŉŸƖШÂƨŰŢċĤЯШ7ŔőċƖЯШċŰĬШ
~ċĬőǃċШÂƖċĬĲƚőЮШfŰШÂƨŰŢċĤЯШƣőĲШƨƚċŊĲШŸŉШůċŰƨċũШőċƖƻĲƚƣŔŰŊШũĲċĬƚШƣŸШΝЮΟΞШťŊШƓĲƖШőĲĦƣċƖĲШőŔŊőĲƖШ
ũŸƚƚĲƚШċƣШΝШƓĲƖĦĲŰƣШƚŔŊŰŔǯĦċŰƣШũĲƻĲũЮШÖƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШċũƚŸШƖĲĬƨĦĲƚШƣőĲШőċƖƻĲƚƣŔŰŊШƣŔůĲШ
ƽőŔĦőШőċƚШċŰШŔŰǰƨĲŰĦĲШŸŰШƣőĲШŊƖċŔŰШũŸƚƚĲƚЮШxċĤŸƨƖШĦƖƨŰĦőШĬƨƖŔŰŊШőċƖƻĲƚƣШƣŔůĲШĦƖĲċƣĲƚШƓƖĲƚƚƨƖĲШ
ŸŰШŉċƖůĲƖƚШŉŸƖШƣŔůĲũǃШőċƖƻĲƚƣŔŰŊЮШШ ШƚƣƨĬǃШĦŸŰĬƨĦƣĲĬШĤǃШuċŰŰċŰШĲƣШċũЮШыΞΜΝΟьШŉŸƨŰĬШċШƚŔůŔũċƖШ
ƖĲƚƨũƣуċШőŔŊőШƕƨċŰƣŔƣǃШŸŉШŊƖċŔŰƚШũŸƚƚШƓĲƖШċĦƖĲШĬƨƖŔŰŊШũċƣĲШőċƖƻĲƚƣŔŰŊЮШxċĦťШŸŉШůĲĦőċŰŔĦċũШ
őċƖƻĲƚƣŔŰŊШƖĲƚƨũƣƚШŔŰШŔŰĦƖĲċƚĲШŔŰШũŸƚƚШĬƨĲШƣŸШũĲŰŊƣőǃШƣŔůĲШƖĲƕƨŔƖĲĬШŔŰШůċŰƨċũШőċƖƻĲƚƣŔŰŊШċŰĬШċũƚŸШ
ƚƨƚĦĲƓƣŔĤŔũŔƣǃШƣŸШŰċƣƨƖċũШĦċũċůŔƣǃбШũŔťĲШƖċŔŰŉċũũШŸĦĦƨƖƖĲŰĦĲƚЮШÑőĲШƣŸƣċũШŸƻĲƖрċũũШőċƖƻĲƚƣШċŰĬШƓŸƚƣр
őċƖƻĲƚƣШũŸƚƚĲƚШŔƚШƣőĲШőŔŊőĲƚƣШŔŰШ7ŔőċƖШċŰĬШŸŰũǃШΝΜШƓĲƖĦĲŰƣШƓċĬĬǃШĦƨũƣŔƻċƣŔŰŊШőŸƨƚĲőŸũĬƚШƨƚĲШ
ĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЮШÑőĲШƚƣċƣĲШũĲƻĲũШƖĲƚƨũƣШƚőŸƽƚШƓċĬĬǃШũŸƚƚШƓĲƖШőĲĦƣċƖĲШŔƚШΞΠШƓĲƖĦĲŰƣШũŸƽĲƖШŔŰШ
ůĲĦőċŰŔĦċũШőċƖƻĲƚƣŔŰŊШƨƚŔŰŊШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШĦŸůƓċƖĲĬШƣŸШůċŰƨċũШőċƖƻĲƚƣŔŰŊШŔŰШ7ŔőċƖЮШ
cĲŰĦĲЯШƣőĲШőŔŊőĲƖШũŸƚƚШŸŉШŊƖċŔŰƚШŔŰШƣőĲШƚƣċƣĲШŔƚШůċŔŰũǃШĬƨĲШƣŸШƣőĲШőċƖƻĲƚƣŔŰŊШƓƖċĦƣŔĦĲƚЮШÑőĲШĦŸƚƣШŸŉШ
ĦƨũƣŔƻċƣŔŸŰШǯŊƨƖĲƚШċũƚŸШŔŰĬŔĦċƣĲШƣőċƣШƣőĲШĲǂƣĲŰƣШŸŉШůĲĦőċŰŔƚċƣŔŸŰШŔƚШƻĲƖǃШũŸƽШŔŰШ7ŔőċƖЯШůċĦőŔŰĲƖǃШ
ĦŸƚƣШƓĲƖШőĲĦƣċƖĲШŉŸƖШƓċĬĬǃШŔƚШÅƚЮΠΞΜΟШƓĲƖШőĲĦƣċƖĲЯШƽőĲƖĲċƚШŔƣШŔƚШċƖŸƨŰĬШƣőƖĲĲШƣŔůĲƚШőŔŊőĲƖШŔŰШ
ÂƨŰŢċĤШċƣШÅƚЮШΝΞЯΡΥΟШƓĲƖШőĲĦƣċƖĲШы?EÉЯШΞΜΝΦрΞΜьЮШcĲŰĦĲЯШĲǭŸƖƣƚШƚőŸƨũĬШĤĲШůċĬĲШƣŸШĲǂƓċŰĬШƨƚċŊĲШ
ŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШƣőƖŸƨŊőШĦƨƚƣŸůШőŔƖŔŰŊШĦĲŰƣƖĲƚШċŰĬШћƨĤĲƖŔƚċƣŔŸŰШŸŉШŉċƖůрůċĦőŔŰĲƖǃќШƣŸШ
ƖĲĬƨĦĲШũŸƚƚĲƚЮ 
 
EĬƨĦċƣŔŸŰШƓƖŸǯũĲШƖĲǰĲĦƣƚШƣőĲШċƽċƖĲŰĲƚƚШċŰĬШťŰŸƽũĲĬŊĲШŸŉШŉċƖůĲƖƚЮШÑőĲШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣШƚőŸƽƚШ
ƣőċƣШƚĲĦŸŰĬċƖǃШċŰĬШƚĲĦŸŰĬċƖǃШċĤŸƻĲШĲĬƨĦċƣĲĬШŉċƖůĲƖƚШĲǂƓĲƖŔĲŰĦĲĬШũĲƚƚĲƖШũŸƚƚШĦŸůƓċƖĲĬШƣŸШ
ƓƖŔůċƖǃШĲĬƨĦċƣĲĬШŉċƖůĲƖƚЮШÑőĲШƚőċƖĲШŸŉШƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣĲĬШŉċƖůĲƖƚШŔƚШċũƚŸШũŸƽĲƖШŔŰШ
7ŔőċƖШыΝΠШƓĲƖĦĲŰƣьШĦŸůƓċƖĲĬШƣŸШ~ċĬőǃċШÂƖċĬĲƚőШыΝΡШƓĲƖĦĲŰƣьЯШċŰĬШÂƨŰŢċĤШыΟΣШƓĲƖĦĲŰƣьЮШcŔŊőĲƖШ
ĲĬƨĦċƣŔŸŰШőĲũƓƚШŉċƖůĲƖƚШŉŸƖШĤĲƣƣĲƖШťŰŸƽũĲĬŊĲШĦċƓċĤŔũŔƣǃШŉŸƖШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШċŰĬШċĦĦĲƚƚШƣŸШ
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ĲǂƣĲŰƚŔŸŰШ ƚĲƖƻŔĦĲƚЮШ ƽċƖĲŰĲƚƚШċĤŸƨƣШ őċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШ ũŸƚƚШ ċŰĬШ ĬŔƚƚĲůŔŰċƣŔŸŰШ ŸŉШ
ťŰŸƽũĲĬŊĲШŸŰШƣĲĦőŰŔĦċũШťŰŸƽрőŸƽШƣőƖŸƨŊőШƣƖċŔŰŔŰŊШƓƖŸŊƖċůШĤǃШĲǂƣĲŰƚŔŸŰШċŊĲŰƣƚШŔƚШƓĲƖƣŔŰĲŰƣШƣŸШ
ĦƨƖƣċŔũШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШ9ŸůƓƖŔƚŔŰŊШċũũШƚƣċƣĲƚЯШŉċƖůĲƖƚШƽŔƣőШƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШ
ĲĬƨĦċƣŔŸŰШŉċĦĲƚШΝΟШƓĲƖĦĲŰƣШũŸƽĲƖШƓċĬĬǃШŊƖċŔŰШũŸƚƚШĦŸůƓċƖĲĬШƣŸШŉċƖůĲƖƚШƽŔƣőШŸŰũǃШƓƖŔůċƖǃШũĲƻĲũШ
ŸŉШĲĬƨĦċƣŔŸŰЮ 
 
?ŔƚƣċŰĦĲШĦŸƻĲƖĲĬШĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣШŸŉШŊƖċŔŰƚШŉŸƖШƣőĲШůċƖťĲƣШŔƚШċШťĲǃШƻċƖŔċĤũĲШĲǂƓũċŔŰŔŰŊШƣŸƣċũШũŸƚƚЮШ
ÑőĲШƻċƖŔċĤũĲШŔƚШŰŸƣШƚŔŊŰŔǯĦċŰƣШŉŸƖШÂƨŰŢċĤШċŰĬШ~ċĬőǃċШÂƖċĬĲƚőШĬƨĲШƣŸШőŔŊőĲƖШůċƖťĲƣШĬĲŰƚŔƣǃЯШ
ƽőĲƖĲċƚШƣőĲШƻċƖŔċĤũĲШŔƚШƚŔŊŰŔǯĦċŰƣШŉŸƖШ7ŔőċƖЮШ ƚШƓĲƖШƣőĲШƚƓċƣŔċũШƚƓƖĲċĬШŸŉШċŊƖŔĦƨũƣƨƖĲШůċƖťĲƣƚШŔŰШ
fŰĬŔċЯШůċƖťĲƣШĬĲŰƚŔƣǃШƻċƖŔĲƚШŉƖŸůШΜЮΟΞШрШΜЮΥΠШƓĲƖШΝΜΜΜШƚƕЮШťůШŔŰШ7ŔőċƖЯШΜЮΥΡШтШΝЮΠΟШƓĲƖШΝΜΜΜШƚƕЮШťůЮШ
ŔŰШ~ċĬőǃċШÂƖċĬĲƚőЯШċŰĬШΟЮΟΝШтШΣЮΦΟШƚƕЮШťůЮШŔŰШÂƨŰŢċĤШыŊůċƖťŰĲƣьЮШ ШŸŰĲШƨŰŔƣШŔŰĦƖĲċƚĲШŔŰШĬŔƚƣċŰĦĲШ
ŉƖŸůШůċŰĬŔШŔŰĦƖĲċƚĲƚШƓċĬĬǃШũŸƚƚШƓĲƖШőċЮШĤǃШΝЮΠШƓĲƖĦĲŰƣШŔŰШ7ŔőċƖЮШ§ƨƖШƚƨƖƻĲǃШƖĲƚƨũƣƚШċũƚŸШƚőŸƽШ
ƣőċƣШŔŰШ7ŔőċƖЯШΣΝЮΡΜШƓĲƖĦĲŰƣШƨƚĲĬШƣƖċĦƣŸƖШċƚШůŸĬĲШŸŉШƣƖċŰƚƓŸƖƣШƽőĲƖĲċƚШƣőĲШƚőċƖĲШŔƚШċũůŸƚƣШΝΜΜШ
ƓĲƖĦĲŰƣШŔŰШŸƣőĲƖШƣƽŸШƚƣċƣĲƚЮШcĲŰĦĲЯШĲǂƓċŰƚŔŸŰШŸŉШůċƖťĲƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШĬĲƻĲũŸƓůĲŰƣШŸŉШ[Â§ƚШ
ƣŸШċŊŊƖĲŊċƣĲШƣőĲШƓƖŸĬƨĦĲШĤĲŉŸƖĲШƣƖċŰƚƓŸƖƣШůċǃШƖĲĬƨĦĲШũŸƚƚĲƚШŸŉШƓċĬĬǃШŊƖċŔŰШŔŰШƚƨƓƓũǃрĦőċŔŰЮ 
 
ÑċĤũĲШΡЮΡаШÅĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШŸŉШĬĲƣĲƖůŔŰċŰƣƚШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШŉŸƖШƓċĬĬǃ 

?ĲƓĲŰĬĲŰƣШ
ƻċƖŔċĤũĲӀШ
ÄƨċŰƣŔƣǃШ
ũŸƚƚШыťŊШƓĲƖШ
őĲĦƣċƖĲь 

ũũШƚƣċƣĲƚШы~ŸĬĲũΝь ÂƨŰŢċĤШы~ŸĬĲũШΞь 7ŔőċƖШы~ŸĬĲũШΟь ~ċĬőǃċШÂƖċĬĲƚőШы~ŸĬĲũШ
Πь 

9ŸĲǭŔĦŔĲŰƣ ÉƣċŰĬċƖĬШ
ĲƖƖŸƖ 

9ŸĲǭŔĦŔĲŰƣ ÉƣċŰĬċƖĬШ
ĲƖƖŸƖ 

9ŸĲǭŔĦŔĲŰƣ ÉƣċŰĬċƖĬШ
ĲƖƖŸƖ 

9ŸĲǭŔĦŔĲŰƣ ÉƣċŰĬċƖĬШ
ĲƖƖŸƖ 

fŰĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲƚ 
ƖĲċШ ƨŰĬĲƖШ
ƣőĲШĦƖŸƓШŔŰШ
őċЮ 

рΜЮΜΤΡй ΜЮΜΜΣй рΜЮΜΣΞй ΜЮΜΜΣ рΜЮΦΥΟй ΜЮΜΡΟ рΜЮΜΣΦй ΜЮΜΜΦ 

ÉĲĦŸŰĬċƖǃШ
ŸƖШ ċĤŸƻĲШ
ĲĬƨĦċƣŔŸŰШ
ыòĲƚӀΝЯШ
 ŸӀΜь 

рΜЮΝΟΜйй ΜЮΜΣΟ рΜЮΜΣΜ ΜЮΜΡΝ рΜЮΜΦΣйй ΜЮΜΤΡ рΜЮΝΞΤйй ΜЮΝΟΦ 

ÖƚĲШ ŸŉШ
ĦŸůĤŔŰĲШ
őċƖƻĲƚƣĲƖШ
ыòĲƚӀΝЯШ
 ŸӀΜь 

рΜЮΡΜΦй ΜЮΝΜΠй рΝЮΟΝΣй ΜЮΝΣΡ рΜЮΞΠΝйй ΜЮΝΞΣ рΜЮΠΜΞйй ΜЮΝΤΝ 

?ŔƚƣċŰĦĲШ
ŉƖŸůШůċŰĬŔШ
ŔŰШťůЮ 

    ΜЮΜΝΠййй ΜЮΜΜΠ   

9ŸŰƚƣċŰƣ ΝЮΥΥΡй ΜЮΜΥΡй ΞЮΞΣΤ ΜЮΝΣΟ ΟЮΤΟΠй ΜЮΝΜΞ ΝЮΤΟΞй ΜЮΝΦΞ 
ÅШƚƕƨċƖĲĬ ΜЮΠΜΝ ΜЮΡΜΥ ΜЮΣΠΥ ΜЮΞΜΦ 
  ΣΜΜ ΞΜΜ ΞΜΜ ΞΜΜ 

 ŸƣĲƚжЮÂЮƻċũƨĲЮƖĲƓƖĲƚĲŰƣċƣŔŸŰжЮпппƓӉЮΣдΣΤеЮппƓЮӉΣдΣΨеЮпƓЮӉΣдΤΣ 
fŰƕƨŔƖǃЮċƣЮŉċƖůĲƖЮũĲƻĲũд 
ÉŸƨƖĦĲжЮ7ċƚĲĬЮŸŰЮǯĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
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ü Wheat  
 
ÑŸШƣƖċĦĲШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШƽőĲċƣШũŸƚƚШƓĲƖШőċЮЯШƽĲШƨƚĲĬШ§xÉШƖĲŊƖĲƚƚŔŸŰШůŸĬĲũШċŰĬШƣőĲШƻċƖŔċĤũĲƚШ
ƽőŔĦőШƓƖŸƻŔĬĲĬШƚŔŊŰŔǯĦċŰƣШƖĲƚƨũƣƚШċƖĲШƣċĤƨũċƣĲĬШŔŰШÑċĤũĲШΡЮΣШĤċƚĲĬШŸŰШƣőĲШƚċůƓũĲШƚƨƖƻĲǃШŔŰШ
~ċĬőǃċШÂƖċĬĲƚőШƽőĲƖĲШ ШŔƚШΞΜΜЮШ 

ὣ ‌ В ‍ὼввЮШыΞь 
 
fŰШĲƕƨċƣŔŸŰШΞЯШὣШŔƚШƣőĲШƽőĲċƣШũŸƚƚШťŊШƓĲƖШőċЮШċƣШŉċƖůĲƖƚќШũĲƻĲũШĦŸůĤŔŰŔŰŊШőċƖƻĲƚƣШũŸƚƚЯШƽŔŰŰŸƽŔŰŊШ
ũŸƚƚЯШĬƖǃŔŰŊШũŸƚƚЯШƚƣŸƖċŊĲШũŸƚƚЯШċŰĬШƣƖċŰƚƓŸƖƣШũŸƚƚЮШ ƚШĲǂƓũċŰċƣŸƖǃШƻċƖŔċĤũĲƚЯШƽĲШƨƚĲĬШὼӀƣŸƣċũШũċŰĬШ
ƨŰĬĲƖШƣőĲШĦƖŸƓШŔŰШőĲĦƣċƖĲШὼӀШƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰЯШὼӀШĬƨůůǃШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШ
ƨƚċŊĲЯШὼӀĬŔƚƣċŰĦĲШŉƖŸůШůċŰĬŔЯШċŰĬШὼӀċĬĬШŰĲĲůШƽŔƣőШ9ĲũƓőŸƚШƣċĤũĲƣШĬƨƖŔŰŊШƚƣŸƖċŊĲЮШ‍ШċƖĲШƣőĲШ
ƻĲĦƣŸƖШŸŉШƨŰťŰŸƽŰШƓċƖċůĲƣĲƖШŰĲĲĬƚШƣŸШĤĲШĲƚƣŔůċƣĲĬШŉƖŸůШƣőĲШůŸĬĲũШċŰĬШ‌ШŔƚШƣőĲШĲƖƖŸƖШƣĲƖůЯШ
ŰŸƖůċũũǃШĬŔƚƣƖŔĤƨƣĲĬЮШ 
 
fŰĦƖĲċƚĲШŔŰШŉċƖůрƚŔǍĲШőċƚШċĬƻċŰƣċŊĲШŸŉШƚĦċũĲШŸŉШƓƖŸĬƨĦƣŔŸŰЯШċƚШŸŰĲШƨŰŔƣШŔŰĦƖĲċƚĲШŔŉШċƖĲċШƨŰĬĲƖШƣőĲШ
ĦƖŸƓШƖĲĬƨĦĲƚШƣőĲШƽőĲċƣШũŸƚƚШƓĲƖШőċЮШĤǃШΝΟШƓĲƖĦĲŰƣШċƣШƚŔŊŰŔǯĦċŰƣШũĲƻĲũЮШÑőŔƚШŰĲŊċƣŔƻĲШċƚƚŸĦŔċƣŔŸŰШ
ŸŉШċƖĲċШċŰĬШũŸƚƚЯШŔŰĬŔĦċƣĲƚШƣőċƣШĲǭŔĦŔĲŰĦǃШŸŉШƓƖŸĬƨĦƣŔŸŰШŔƚШőŔŊőĲƖШċƣШũċƖŊĲƖШŉċƖůрƚŔǍĲШŔŰШƣĲƖůƚШŸŉШ
ĦŸŰƣƖŸũũŔŰŊШũŸƚƚĲƚЮШcĲŰĦĲЯШũŸƚƚĲƚШƓĲƖШőċЮШŔƚШůŔŰŔůƨůШŉŸƖШƽőĲċƣШŔŰШ~ċĬőǃċШÂƖċĬĲƚőЯШƣőĲШǯŰĬŔŰŊШŔƚШ
ŔŰШũŔŰĲШƽŔƣőШ]ƖŸƻĲƖШċŰĬШÉŔŰŊőШыΞΜΝΞьШƚƣƨĬǃШŸŰШőċƖƻĲƚƣШũŸƚƚĲƚШŸŉШƽőĲċƣШŔŰШÂƨŰŢċĤЮШ 
 
9ŸŰĦĲƖŰŔŰŊШƣőĲШŔůƓċĦƣШŸŉШĲĬƨĦċƣŔŸŰШũĲƻĲũШŸŉШŉċƖůĲƖƚШŸŰШƽőĲċƣШũŸƚƚĲƚШƚőŸƽШƣőċƣЯШŉċƖůĲƖƚШőċƻŔŰŊШ
ƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰШŉċĦĲШΝЮΥШƓĲƖĦĲŰƣШũŸƽĲƖШũŸƚƚШĦŸůƓċƖĲĬШƣŸШŉċƖůĲƖƚШőċƻŔŰŊШŸŰũǃШ
ƓƖŔůċƖǃШĲĬƨĦċƣŔŸŰЮШEĬƨĦċƣŔŸŰШŸŉШŉċƖůĲƖƚШŔŰĬŔĦċƣĲШƣőĲШċƽċƖĲŰĲƚƚШŸŉШŉċƖůĲƖƚШŸŰШƣőĲШĬƨƖċƣŔŸŰШŸŉШ
őċƖƻĲƚƣŔŰŊЯШċĦĦĲƚƚШƣŸШŔŰŉŸƖůċƣŔŸŰШũŔťĲШƽĲċƣőĲƖШƖĲũċƣĲĬШĲƻĲŰƣƚЯШċŰĬШĦċƓċĦŔƣǃШƣŸШċĬŸƓƣШƣĲĦőŰŔĦċũШ
ƚťŔũũƚЮШ[ŸƖШƽőĲċƣШĦƖŸƓЯШƣőĲШƨƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŔŰĬŔĦċƣĲШŰĲŊċƣŔƻĲШĤƨƣШŰŸƣШƚŔŊŰŔǯĦċŰƣШ
ċƚƚŸĦŔċƣŔŸŰЯШċƚШΦΜШƓĲƖĦĲŰƣШŸŉШƣőĲШƚċůƓũĲШŉċƖůĲƖƚШƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЯШőŸƽĲƻĲƖЯШƣőĲƖĲШŔƚШ
ĬŔƚƣŔŰĦƣШƖċŰŊĲШŸŉШũŸƚƚШċůŸŰŊШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚĲƖƚШĬƨĲШƣŸШĬŔǭĲƖĲŰĦĲƚШŔŰШċŊĲШŸŉШůċĦőŔŰĲЮ 
 
Ш[ŸƖШƽőĲċƣЯШƣőĲШĬŔƚƣċŰĦĲШŉƖŸůШůċŰĬŔШŔƚШƓŸƚŔƣŔƻĲũǃШċŰĬШƚŔŊŰŔǯĦċŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШƽőĲċƣШŊƖċŔŰШ
ũŸƚƚШƓĲƖШőċЮШ§ŰĲШƨŰŔƣШŔŰĦƖĲċƚĲШŔŰШĬŔƚƣċŰĦĲШŉƖŸůШůċŰĬŔШƖĲƚƨũƣШŔŰШΠЮΟШƓĲƖĦĲŰƣШőŔŊőĲƖШũŸƚƚШƓĲƖШőċЮШŔŰШ
ƣőĲШƚƣċƣĲШċƣШƚŔŊŰŔǯĦċŰƣШũĲƻĲũЮШ§ŰШċŰШċƻĲƖċŊĲШƣőĲШůċŰĬŔШĬŔƚƣċŰĦĲШŰĲĲĬƚШƣŸШĤĲШĦŸƻĲƖĲĬШĤǃШƚċůƓũĲШ
ŉċƖůĲƖƚШŉŸƖШůċƖťĲƣŔŰŊШƽőĲċƣШŊƖċŔŰƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШŔƚШΝΠЮΥШťůЮЯШĲƻĲŰШƣőŸƨŊőШŉċƖůĲƖƚШƨƚĲШ
ƣƖċĦƣŸƖƚШŉŸƖШƣƖċŰƚƓŸƖƣЯШƣőĲШƓőǃƚŔĦċũШũŸƚƚĲƚШĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣШŔŰĦƖĲċƚĲƚШƽŔƣőШĬŔƚƣċŰĦĲЮШcŸƽĲƻĲƖЯШƣőĲШ
ĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШƣőŔƚШƻċƖŔċĤũĲШŔƚШŰŸƣШƻĲƖǃШƚƣƖŸŰŊЯШċƣШΜЮΞΝЯШŔŰĬŔĦċƣŔŰŊШƣőĲШŸƣőĲƖШŉċĦƣŸƖƚШũŔťĲШ
ƓċĦťċŊŔŰŊШċŰĬШƣƖċŰƚƓŸƖƣШĲƕƨŔƓůĲŰƣШċƖĲШċũƚŸШċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƚƚĲƚШŸŉШŊƖċŔŰƚЮ 
 
ÉƣŸƖŔŰŊШƓƖċĦƣŔĦĲƚШƻċƖǃШċĦƖŸƚƚШƚƣċƣĲƚуƨŰƚĦŔĲŰƣŔǯĦШƚƣŸƖċŊĲШƓƖċĦƣŔĦĲƚШũĲċĬШƣŸШƽĲĲƻŔũƚШċŰĬШŸƣőĲƖШ
ƓĲƚƣШċƣƣċĦťƚШŔŰШƚƣŸƖċŊĲЮШÑőĲШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣШŔŰĬŔĦċƣĲƚШƣőċƣШċĬĬŔƣŔŸŰШŸŉШŰĲĲůШƽŔƣőШ9ĲũƓőŸƚШƣċĤũĲƣШ
ƖĲĬƨĦĲƚШƣőĲШŸƻĲƖċũũШũŸƚƚĲƚЯШċƚШƣőĲШŰĲĲůШċĦƣƚШċƚШŰċƣƨƖċũШċŊĲŰƣШƣŸШƖĲĬƨĦĲШƓĲƚƣШċƣƣċĦťШŔŰШƚƣŸƖċŊĲЮ 
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ÑċĤũĲШΡЮΣаШÅĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШŉŸƖШĬĲƣĲƖůŔŰċŰƣƚШŸŉШƽőĲċƣШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũ 

 ŸƣĲƚжЮÂЮƻċũƨĲЮƖĲƓƖĲƚĲŰƣċƣŔŸŰжЮпппƓӉЮΣдΣΤеЮппƓЮӉΣдΣΨеЮпƓЮӉΣдΤΣ 
fŰƕƨŔƖǃЮċƣЮŉċƖůĲƖЮũĲƻĲũд 
ÉŸƨƖĦĲжЮ7ċƚĲĬЮŸŰЮǯĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
ü Maize 

 
ÑőŔƚШƚĲĦƣŔŸŰШƣƖċĦĲƚШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШůċŔǍĲШũŸƚƚĲƚШċůŸŰŊШƚċůƓũĲШŉċƖůĲƖƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШ
ƽőĲƖĲШ ӀΞΜΜЮШÑőĲШƖĲƚƨũƣƚШŸŉШƣőĲШ§xÉШƖĲŊƖĲƚƚŔŸŰШƣŸШĬĲƣĲƖůŔŰĲШũŸƚƚĲƚШŸŉШůċŔǍĲШƓĲƖШőċЮШŔƚШ
ƚƨůůċƖŔǍĲĬШŔŰШÑċĤũĲШΡЮΤЮШÑőĲШŔŰĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲƚШĲǂƓũċŔŰШΟΤШƓĲƖĦĲŰƣШŸŉШƻċƖŔċƣŔŸŰШŔŰШƣőĲШůŸĬĲũЮ 

ὣ ‌ В ‍ὼ ‘ввЮШыΟь 
 
fŰШĲƕƨċƣŔŸŰШΟЯШὣШŔƚШƣőĲШůċŔǍĲШũŸƚƚШťŊШƓĲƖШőċЮШċƣШŉċƖůĲƖƚќШũĲƻĲũЮШ ƚШŔŰƓƨƣШƻċƖŔċĤũĲƚЯШƽĲШƨƚĲĬШὼӀƣŸƣċũШ
ũċŰĬШƨŰĬĲƖШƣőĲШĦƖŸƓШŔŰШőĲĦƣċƖĲШὼӀШƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰЯШὼӀШƨƚĲШŸŉШŉċůŔũǃШũċĤŸƨƖШŸƖШ
őŔƖĲĬШũċĤŸƨƖЯШὼӀШĲƻĲŰƣƚШŸŉШĲċƖũǃШőċƖƻĲƚƣЮШ‍ШċƖĲШƣőĲШƻĲĦƣŸƖШŸŉШƨŰťŰŸƽŰШƓċƖċůĲƣĲƖШŰĲĲĬƚШƣŸШĤĲШ
ĲƚƣŔůċƣĲĬШŉƖŸůШƣőĲШůŸĬĲũШċŰĬШ‘ШŔƚШƣőĲШĲƖƖŸƖШƣĲƖůШƽőŔĦőШŔƚШŰŸƖůċũũǃШĬŔƚƣƖŔĤƨƣĲĬЮШ 
 
ÑőĲШċƻĲƖċŊĲШőŸũĬŔŰŊШƚŔǍĲШŸŉШůċŔǍĲШĦƖŸƓШĤċƚĲĬШŸŰШƣőĲШƚċůƓũĲШŔƚШΟЮΟΥШőĲĦƣċƖĲƚЯШƽőĲƖĲШΡΥШƓĲƖĦĲŰƣШ
ŉċƖůĲƖƚШċƖĲШůċƖŊŔŰċũШċŰĬШƚůċũũШŉċƖůĲƖƚЮШÑőĲШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШĲǂőŔĤŔƣШƣőċƣШƽŔƣőШŔŰĦƖĲċƚĲШŔŰШŉċƖůр
ƚŔǍĲЯШƣőĲШůĲċŰШŸŉШũŸƚƚШťŊЮШƓĲƖШőċЮШƖĲĬƨĦĲƚШċƣШƚŔŊŰŔǯĦċŰƣШũĲƻĲũЮШ§ŰĲШƨŰŔƣШŔŰĦƖĲċƚĲШŔŰШċƖĲċШƨŰĬĲƖШ
ůċŔǍĲЯШƣőĲШũŸƚƚШƖĲĬƨĦĲƚШĤǃШΜЮΟΣШťŊШƓĲƖШőĲĦƣċƖĲЮШcŔŊőĲƖШũŸƚƚШŔŰШƚůċũũрƚĦċũĲШŉċƖůŔŰŊШƚǃƚƣĲůШŔŰШůċŔǍĲШ
ĦƨũƣŔƻċƣŔŸŰШůċǃШĤĲШĬƨĲШƣŸШũċĦťШŸŉШċĬŸƓƣŔŸŰШŸŉШőċŰĬũŔŰŊШƣĲĦőŰŔƕƨĲƚШĤǃШƚůċũũШŉċƖůĲƖƚЮШ 
 
ÑőŸƚĲШŉċƖůĲƖƚШƽŔƣőШũĲƚƚĲƖШĲĬƨĦċƣŔŸŰШũĲƻĲũШŉċĦĲШůŸƖĲШũŸƚƚĲƚЯШŸŰШċƻĲƖċŊĲШŉċƖůĲƖƚШŊĲƣШΟΡШƓĲƖĦĲŰƣШ
őŔŊőĲƖШũŸƚƚĲƚШƓĲƖШőċЮШƽőŸШĬŸШŰŸƣШőċƻĲШƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰШƕƨċũŔǯĦċƣŔŸŰШũĲƻĲũƚЮШÑőĲШ
ǯŰĬŔŰŊШŔƚШŔŰШũŔŰĲШƽŔƣőШũŔƣĲƖċƣƨƖĲШŸŰШĬĲƣĲƖůŔŰċŰƣƚШŸŉШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШŸŉШůċŔǍĲШĦƖŸƓШŔŰШ
ŉƖŔĦċŰШĦŸƨŰƣƖŔĲƚЯШƽőŔĦőШƚőŸƽШƣőċƣШŔŰĦƖĲċƚĲĬШǃĲċƖƚШŸŉШĲĬƨĦċƣŔŸŰШċŰĬШƚťŔũũШċůŸŰŊШŉċƖůĲƖƚШƖĲĬƨĦĲƚШ

ũŸƚƚШŊĲŰĲƖċƣŔŸŰШыuƨĲŰŰŔŰŊШĲƣШċũЮЯШΞΜΞΞьЮ 
 
fŰШƣĲƖůƚШŸŉШƨƚċŊĲШŸŉШũċĤŸƨƖЯШƣőĲШƖĲƚƨũƣШŔŰĬŔĦċƣĲƚШƣőċƣШŉċƖůĲƖƚШƖĲũǃŔŰŊШŸŰШŉċůŔũǃШũċĤŸƨƖШŉċĦĲШőŔŊőĲƖШ
ũŸƚƚĲƚШĤǃШΟΦШƓĲƖĦĲŰƣШĦŸůƓċƖĲĬШƣŸШőŔƖĲĬШũċĤŸƨƖШƖƨŰШŉċƖůƚЮШÑőŔƚШůċǃШĤĲШĬƨĲШƣŸШũŸŰŊĲƖШƣŔůĲШƖĲƕƨŔƖĲĬШ
ŉŸƖШŉċůŔũǃШŉċƖůƚШƣŸШőċƖƻĲƚƣШƖĲƚƨũƣŔŰŊШŔŰШőŔŊőĲƖШƚőċƣƣĲƖŔŰŊШũŸƚƚШŉŸƖШůċŔǍĲЮШ~ċŔǍĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣр
őċƖƻĲƚƣШůċŰċŊĲůĲŰƣШŔƚШũċĤŸƨƖШŔŰƣĲŰƚŔƻĲШċƚШŔƣШŔƚШĲŰƣŔƖĲũǃШůċŰƨċũШыőċŰĬƓŔĦťĲĬШŸƖШĤǃШůċĦőĲƣĲƚьШŔŰШ
ƣőĲШƚƨƖƻĲǃĲĬШƖĲŊŔŸŰЮШ ũƚŸЯШƣőĲШũŸƚƚШŔƚШƖĲũċƣĲĬШƣŸШƣőĲШƣŔůŔŰŊШŸŉШőċƖƻĲƚƣЮШfŰШĦċƚĲШŸŉШĲċƖũǃШőċƖƻĲƚƣЯШũŸƚƚШ
ŔƚШƚƨĤƚƣċŰƣŔċũũǃШőŔŊőĲƖШƣőċŰШƣŔůĲũǃШőċƖƻĲƚƣШĬƨĲШƣŸШőŔŊőĲƖШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŔŰШůċŔǍĲШĦŸĤШċŰĬШũŸŰŊĲƖШ
ƣŔůĲШƣŸШĬƖǃШƣőĲШƚőĲũũƚЮШÑőĲШŸƻĲƖċũũШũŸƚƚШƓĲƖШőċЮШŔƚШΜЮΠΟШťŊШőŔŊőĲƖШŔŉШőċƖƻĲƚƣĲĬШĲċƖũǃШĦŸůƓċƖĲĬШƣŸШŸŰр
ƣŔůĲШőċƖƻĲƚƣШŸŉШůċŔǍĲЮШ 
 

?ĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲӀШũŸƚƚШƓĲШƓĲƖШőċЮ 9ŸĲǭŔĦŔĲŰƣ ÉƣċŰĬċƖĬШĲƖƖŸƖ 
fŰĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲƚ 
ƖĲċШƨŰĬĲƖШƣőĲШĦƖŸƓШŔŰШőċЮ рΜЮΝΟΜййй ΜЮΜΞΟ 
ÉĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰШыòĲƚӀΝЯШ ŸӀΜь рΜЮΜΝΥй ΜЮΜΝΞ 
?ŔƚƣċŰĦĲШŉƖŸůШ~ċŰĬŔШŔŰШťůЮ ΜЮΜΠΟйй ΜЮΜΝΥ 
ĬĬШŰĲĲůШƽŔƣőШ9ĲũƓőŸƚ рΜЮΦΣΠййй ΜЮΟΝΡ 
9ŸŰƚƣċŰƣ ΞЮΥΞΝййй ΜЮΠΟΤ 
ÅШƚƕƨċƖĲĬ ΜЮΞΟΜ 
  ΞΜΜ 
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ÑċĤũĲШΡЮΤаШÅĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШŉŸƖШĬĲƣĲƖůŔŰċŰƣƚШŸŉШůċŔǍĲШũŸƚƚШċƣШŉċƖůĲƖƚќШũĲƻĲũ 

 ŸƣĲƚжЮƻċũƨĲЮƖĲƓƖĲƚĲŰƣċƣŔŸŰжЮпппƓӉЮΣдΣΤеЮппƓЮӉΣдΣΨеЮпƓЮӉΣдΤΣЮҍЮfŰƕƨŔƖǃЮċƣЮŉċƖůĲƖЮũĲƻĲũд 
ÉŸƨƖĦĲжЮ7ċƚĲĬЮŸŰЮǯĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 
ü Soybean 

 
ÑőŔƚШƚĲĦƣŔŸŰШŔŰƻĲƚƣŔŊċƣĲƚШƣőĲШĬĲƣĲƖůŔŰċŰƣƚШŸŉШƚŸǃĤĲċŰШũŸƚƚШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШċƣШŉċƖůĲƖƚќШũĲƻĲũЮШ
ÑċĤũĲШΡЮΥШƓƖĲƚĲŰƣƚШƣőĲШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШŸŉШĲůƓŔƖŔĦċũШůŸĬĲũШŸŉШƚŸǃĤĲċŰШũŸƚƚĲƚШƓĲƖШőċЮШĤċƚĲĬШŸŰШ
ƣőĲШΞΜΜШƚċůƓũĲШŉċƖůĲƖƚЮ 

ὣ ‌ В ‍ὼввЮШыΠь 
 
fŰШĲƕƨċƣŔŸŰШΠЯШὣШŔƚШƣőĲШƚŸǃĤĲċŰШũŸƚƚШƓĲƖШőċЮЯШƽőĲƖĲċƚШὼӀƣŸƣċũШũċŰĬШƨŰĬĲƖШƣőĲШĦƖŸƓШŔŰШőĲĦƣċƖĲШὼӀШ
ƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰЯШὼӀШĬƨůůǃШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚċŊĲЮ 
 
ÑőĲШƖĲƚƨũƣƚШŸŉШƖĲŊƖĲƚƚŔŸŰШůŸĬĲũШŉŸƖШƚŸǃĤĲċŰШċũƚŸШŔŰĬŔĦċƣĲШƚŔŊŰŔǯĦċŰƣШċŰĬШŰĲŊċƣŔƻĲШƖĲũċƣŔŸŰƚőŔƓШ
ĤĲƣƽĲĲŰШŉċƖůрƚŔǍĲШċŰĬШũŸƚƚШƓĲƖШőċЮЯШťĲĲƓŔŰŊШŸƣőĲƖШƻċƖŔċĤũĲƚШĦŸŰƚƣċŰƣЮШÑőĲШǯŰĬŔŰŊƚШƨŰĬĲƖũŔŰĲШƣőĲШ
ŉċĦƣШƣőċƣШĲĦŸŰŸůǃШŸŉШƚĦċũĲШŸŉШƓƖŸĬƨĦƣŔŸŰШƖĲĬƨĦĲƚШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШ§ŰĲШƨŰŔƣШ
ŔŰĦƖĲċƚĲШŔŰШċƖĲċШũĲċĬƚШƣŸШƖĲĬƨĦƣŔŸŰШŸŉШƣőĲШũŸƚƚШƓĲƖШőċЮШĤǃШΞΦШƓĲƖĦĲŰƣШċƣШƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣШ
ũĲƻĲũЮШÑőĲШŸĤƣċŔŰĲĬШǯŰĬŔŰŊƚШċƖĲШŔŰШũŔŰĲШƽŔƣőШũŔƣĲƖċƣƨƖĲШŔŰШÉŸƨƣőШ ƚŔċŰШċŰĬШxċƣŔŰШ ůĲƖŔĦċŰШĦŸƨŰƣƖŔĲƚЮШ 
 
EĬƨĦċƣŔŸŰШũĲƻĲũШőċƚШċШƓŸƚŔƣŔƻĲШŔůƓċĦƣШŸŰШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШůċŰċŊĲůĲŰƣЮШ ƚШŰŸƣĲĬШŉŸƖШ
ŸƣőĲƖШĦƖŸƓƚШċƚШƽĲũũЯШƣőĲШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣШċƚƚĲƚƚĲƚШƣőċƣШŉċƖůĲƖШƽőŸШőċƚШƚĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШ
ĲĬƨĦċƣŔŸŰШũĲƻĲũШůċŰċŊĲƚШƣŸШƖĲĬƨĦĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШĤǃШΜЮΟΥШťŊШƓĲƖШőċЮШŸŰШċŰШ
ċƻĲƖċŊĲЮШÑőĲШĲǭĲĦƣШŸŉШĲĬƨĦċƣŔŸŰШůċǃШŔůƓċĦƣШƣőĲШċƽċƖĲŰĲƚƚШŸŉШŉċƖůĲƖƚШċĤŸƨƣШƣőĲШũŸƚƚĲƚШċŰĬШ
ċĬŸƓƣŔŸŰШŸŉШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШƽőŔĦőШƖĲƚƨũƣШŔŰШƖĲĬƨĦŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШ
?ĲũŊċĬŸШĲƣШċũЮШыΞΜΞΝьШċũƚŸШőŔŊőũŔŊőƣĲĬШƣőċƣШƚŸĦŔŸрĲĦŸŰŸůŔĦШĤċĦťŊƖŸƨŰĬЯШƓċƖƣŔĦƨũċƖũǃШĲĬƨĦċƣŔŸŰШ
ũĲƻĲũШƓũċǃƚШċШťĲǃШƖŸũĲШƣŸШƖĲĬƨĦĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮ 
 
ÑőĲШůċŢŸƖШĦŸŰƣƖŔĤƨƣŔŰŊШŉċĦƣŸƖШƽŔƣőШƣőĲШőŔŊőĲƖШůċŊŰŔƣƨĬĲШŸŉШĦŸĲǭŔĦŔĲŰƣШƣŸШĲǂƓũċŔŰШũŸƚƚĲƚШŔƚШƣőĲШ
ƨƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШŉŸƖШƣőŔƚШĦƖŸƓШŔŰШ§xÉШƖĲŊƖĲƚƚŔŸŰШůŸĬĲũЮШ ŊƖŔĦƨũƣƨƖċũШőŸƨƚĲőŸũĬƚШƽőŸШ
ƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŸŰШċŰШċƻĲƖċŊĲШĲǂƓĲƖŔĲŰĦĲШΝЮΣΤШťŊШƓĲƖШőċЮШũŸƽĲƖШũŸƚƚĲƚШĦŸůƓċƖĲĬШƣŸШ
ŉċƖůĲƖƚШƽőŸШĬŸШŰŸƣШƨƚĲШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЮШÑőŔƚШƖĲƚƨũƣШůċǃШŔŰĬŔĦċƣĲШƣőċƣШŊƖċŔŰШũŸƚƚШŔŰШůċŰƨċũШ
őċƖƻĲƚƣŔŰŊШƖĲƚƨũƣƚШŔŰШůŸƖĲШĬƨĲШƣŸШƚőċƣƣĲƖŔŰŊШŸŉШŊƖċŔŰƚЮШ ƚШĬŔƚĦƨƚƚĲĬШŔŰШĲċƖũŔĲƖШƚĲĦƣŔŸŰЯШƣŸƣċũШũŸƚƚШ
ƓĲƖĦĲŰƣШŔƚШƣőĲШőŔŊőĲƚƣШċůŸŰŊШŉŸƨƖШƚƣƨĬŔĲĬШĦƖŸƓƚШŉŸƖШƚŸǃĤĲċŰШċƣШΝΜШƓĲƖĦĲŰƣЮШÑőĲШĬƖǃŔŰŊШƓċĦĲШŸŉШ
ŊƖċŔŰШŔƚШƕƨŔƣĲШőŔŊőШŔŰШƚŸǃĤĲċŰШċŰĬШůċŰƨċũШőċƖƻĲƚƣŔŰŊШƣċťĲƚШũŸŰŊĲƖШĬƨƖċƣŔŸŰШĦŸůƓċƖĲĬШƣŸШ
ůĲĦőċŰŔĦċũШőċƖƻĲƚƣŔŰŊЮШ 
 

?ĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲӀШũŸƚƚШťŊШƓĲƖШőċЮ 
 

9ŸĲǭŔĦŔĲŰƣƚ ÉƣċŰĬċƖĬШĲƖƖŸƖ 
fŰĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲƚ 
ƖĲċШƨŰĬĲƖШƣőĲШĦƖŸƓШŔŰШőċЮ рΜЮΞΦΝййй ΜЮΜΟΦ 
ÉĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰШыòĲƚӀΝЯШ ŸӀΜь рΜЮΟΥΞй ΜЮΝΦΥ 
ÖƚĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШыòĲƚӀΝЯШ ŸӀΜь рΝЮΣΤΠййй ΜЮΞΜΤ 
9ŸŰƚƣċŰƣ ΡЮΡΝΠййй ΜЮΟΡΝ 
ÅШƚƕƨċƖĲĬ ΜЮΞΣΡ 
  ΞΜΜ 
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Table 5.8: Regression results for determinants of soybean loss (kg. per hectare) in Madhya 

Pradesh 
 ŸƣĲƚЮƻċũƨĲЮƖĲƓƖĲƚĲŰƣċƣŔŸŰжЮпппƓӉЮΣдΣΤеЮппƓЮӉΣдΣΨеЮпƓЮӉΣдΤΣ 
fŰƕƨŔƖǃЮċƣЮŉċƖůĲƖЮũĲƻĲũд 
ÉŸƨƖĦĲжЮ7ċƚĲĬЮŸŰЮǯĲũĬЮƚƨƖƻĲǃЮĬċƣċе f9ÅfEÅц ?~fЮΥΣΥΥ 
 

ΡЮΠ 9ŸŰĦũƨƚŔŸŰ 
 
ÑőĲШ ĦőċƓƣĲƖШ ċŰċũǃƚĲƚШ ƣőĲШ őċƖƻĲƚƣШ ċŰĬШ ƓŸƚƣрőċƖƻĲƚƣШ ůċŰċŊĲůĲŰƣШ ƓƖċĦƣŔĦĲƚШ ċŰĬШ ŉċĦƣŸƖƚШ
ċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƚƚĲƚШŉŸƖШƓċĬĬǃЯШƽőĲċƣЯШƚŸǃĤĲċŰШċŰĬШůċŔǍĲШĦƖŸƓШŔŰШƚĲũĲĦƣĲĬШƚƣċƣĲƚШfŰĬŔċШĤċƚĲĬШ
ŸŰШƣőĲШƚċůƓũĲШƚƨƖƻĲǃШŉċƖůĲƖƚЮШìĲШŰŸƣĲШƣőƖĲĲШůċŢŸƖШǯŰĬŔŰŊƚШŉƖŸůШƣőĲШċŰċũǃƚŔƚЮ 
 
[ŔƖƚƣШŔƚШƣőċƣШƣőĲШƣŸƣċũШũŸƚƚШƓĲƖШőċЮШƖĲĬƨĦĲƚШċĦƖŸƚƚШŉċƖůрƚŔǍĲЯШƽőŔĦőШŔƚШƻĲƖǃШƓĲƖƣŔŰĲŰƣШƣŸШŰŸƣĲШŔŰШƣőĲШ
ĦŸŰƣĲǂƣШŸŉШfŰĬŔċЮШÑőĲШŊƖĲċƣĲƖШĲǂƣĲŰƣШŸŉШůċƖŊŔŰċũŔƚċƣŔŸŰШŸŉШũċŰĬШƖĲƚƨũƣШŔŰШŊƖĲċƣĲƖШũŸƚƚĲƚШŉŸƖШċũũШƣőĲШ
ƚƣƨĬŔĲĬШĦƖŸƓƚЮШÑőĲШċƚƚŸĦŔċƣŔŸŰШŔƚШƚƣƖŸŰŊĲƖШŔŰШ7ŔőċƖЯШƽőĲƖĲШƣőĲШůċƖŊŔŰċũŔƚċƣŔŸŰШŔƚШőŔŊőĲƖШĦŸůƓċƖĲĬШ
ƣŸШŸƣőĲƖШƣƽŸШƚƣċƣĲƚЮШÉĦċũĲШŸŉШŸƓĲƖċƣŔŸŰШőċƚШċĬƻċŰƣċŊĲШċƣШĤŸƣőШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШƚƨƓƓũǃШ
ĦőċŔŰЮШÑőĲШǯŰĬŔŰŊШŔŰĬŔĦċƣĲƚШƣőĲШŰĲĲĬШŸŉШũċŰĬШĦŸŰƚŸũŔĬċƣŔŸŰШŉŸƖШĤĲƣƣĲƖШĲǭŔĦŔĲŰĦǃШĦŸŰĦĲƖŰŔŰŊШ
ůċŰċŊĲůĲŰƣШŸŉШŊƖċŔŰШũŸƚƚĲƚЮШ ũƚŸЯШċŊŊƖĲŊċƣŔŸŰШŸŉШŸƨƣƓƨƣШůċǃШƖĲĬƨĦĲШƣƖċŰƚƓŸƖƣШũŸƚƚШŉŸƖШůċƖŊŔŰċũШ
ċŰĬШƚůċũũШŉċƖůĲƖƚЮ 
 
ìĲШċũƚŸШŔĬĲŰƣŔǯĲĬШƣőċƣШőŔŊőĲƖШǃĲċƖƚШŸŉШĲĬƨĦċƣŔŸŰШŸŉШŉċƖůĲƖƚШŔƚШũŔťĲũǃШƣŸШĤĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƽĲƖШ
ũŸƚƚĲƚЮШÑőĲШĲĬƨĦċƣŔŸŰШũĲƻĲũШŸŉШŉċƖůĲƖШƽőŸШċƣƣĲŰĬĲĬШƚĲĦŸŰĬċƖǃШċŰĬШċĤŸƻĲШĲĬƨĦċƣŔŸŰШŔůƓċĦƣШƣőĲШ
őċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЯШŔůƓũǃŔŰŊШƣőċƣШĤĲƣƣĲƖШĲĬƨĦċƣŔŸŰШőĲũƓƚШƣőĲШŉċƖůĲƖШƣŸШƨŰĬĲƖƚƣċŰĬШ
ƣőĲШƣĲĦőŰŔĦċũШƚťŔũũƚШŸŉШĦƖŸƓШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚЮШÑőĲШĲĬƨĦċƣŔŸŰШũĲƻĲũШċũƚŸШƓũċǃƚШċШťĲǃШƖŸũĲШŉŸƖШ
ĤƖŔŰŊŔŰŊШċƽċƖĲŰĲƚƚШċůŸŰŊШƣőĲШŉċƖůĲƖƚШƣŸШůŔŰŔůŔǍĲШũŸƚƚĲƚЮШ 
 
§ƨƖШǯŰĬŔŰŊƚШŔŰШũŔŰĲШƽŔƣőШĦŸŰƣĲůƓŸƖċƖǃШũŔƣĲƖċƣƨƖĲШĦŸŰǯƖůƚШƣőċƣШƨƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШ
ƖĲĬƨĦĲШƣőĲШőċƖƻĲƚƣШũŸƚƚĲƚЮШ ƚШƣőĲШůċĦőŔŰĲШĦŸůƓũĲƣĲШƣőĲШƣċƚťШŸŉШƖĲċƓŔŰŊЯШƣőƖĲƚőŔŰŊЯШƚƣċũũŔŰŊЯШċŰĬШ
ƣƖċŰƚƓŸƖƣШ ċƣШ ƣőĲШ ǯĲũĬШ ċƣШ ŸŰĲШ ƣŔůĲЯШ ƣőĲШ ũŸƚƚШ ŔƚШ ůƨĦőШ ũŸƽĲƖШ ƣőċŰШ ŔŰĬŔƻŔĬƨċũШ ŸƓĲƖċƣŔŸŰƚШ ŔŰШ
ĦŸŰƻĲŰƣŔŸŰċũШůĲƣőŸĬЮШcŸƽĲƻĲƖЯШƣőĲШƨƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШċũƚŸШƚőŸƽШċШƖċŰŊĲШŸŉШőċƖƻĲƚƣШ
ũŸƚƚĲƚШŔŰĬŔĦċƣŔŰŊШƣőĲШũċĦťШŸŉШƓƖŸƓĲƖШċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШůċĦőŔŰĲƖǃбШũŔťĲШĬƨƖċƣŔŸŰШŸŉШőċƖƻĲƚƣŔŰŊЯШ
őĲċĬĲƖШƻŔĤƖċƣŔŸŰЯШŔůƓƖŸƓĲƖШċĬŢƨƚƣůĲŰƣШŸŉШőĲċĬĲƖЯШċŊĲШŸŉШƣőĲШůċĦőŔŰĲƖǃШĲƣĦЮШ[ċƖůĲƖƚШċũƚŸШ
ŰċƖƖċƣĲĬШƣőċƣШƣőĲШƓŸŸƖШƖŸċĬШĦŸŰŰĲĦƣŔƻŔƣǃШĦƖĲċƣĲƚШŔŰĦŸŰƻĲŰŔĲŰĦĲƚШŉŸƖШƣőĲШůċĦőŔŰĲШŸƽŰĲƖƚШƣŸШŊŸШ
ŔŰƚŔĬĲШ ƣőĲШ ŉċƖůƚЮШ ÑőĲШ ĦƖŸƚƚрƚĲĦƣŔŸŰċũШ ċŰċũǃƚŔƚШ ƓŸƚƣƨũċƣĲШ ƣőċƣШ ƓŸŸƖШ ċĬŸƓƣŔŸŰШ ŸŉШ ŉċƖůШ
ůĲĦőċŰŔƚċƣŔŸŰШŔŰШ7ŔőċƖЯШƖĲƚƨũƣŔŰŊШƣőĲШőŔŊőĲƚƣШŊƖċŔŰШũŸƚƚШŔŰШƓċĬĬǃШĦŸůƓċƖĲĬШƣŸШÂƨŰŢċĤШċŰĬШ~ċĬőǃċШ

?ĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲӀШũŸƚƚШťŊЮШƓĲƖШőċЮ 
 

9ŸĲǭŔĦŔĲŰƣ ÉƣċŰĬċƖĬШĲƖƖŸƖ 
fŰĬĲƓĲŰĬĲŰƣШƻċƖŔċĤũĲƚ 
ƖĲċШƨŰĬĲƖШƣőĲШĦƖŸƓШŔŰШőċЮ рΜЮΟΣΜййй ΜЮΜΟΦ 
ÉĲĦŸŰĬċƖǃШŸƖШċĤŸƻĲШĲĬƨĦċƣŔŸŰШыòĲƚӀΝЯШ ŸӀΜь рΜЮΟΡΣйй ΜЮΝΦΥ 
ÖƚĲШŸŉШxċĤŸƨƖШы[ċůŔũǃШxċĤŸƨƖШӀΝЯШcŔƖĲĬШxċĤŸƨƖШӀΞь рΜЮΟΦΥйй ΜЮΞΜΤ 
EċƖũǃШőċƖƻĲƚƣШыǃĲƚӀΝЯШŰŸӀΜь ΜЮΠΟΤйй ΜЮΝΦΠ 
9ŸŰƚƣċŰƣ ΠЮΝΡΟййй ΜЮΟΡΠ 
ÅШƚƕƨċƖĲĬ ΜЮΟΤΜ 
  ΞΜΜ 
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ÂƖċĬĲƚőЮШxċĦťШŸŉШƨƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŔƚШũċƖŊĲũǃШĬƨĲШƣŸШƚůċũũШƓũŸƣрƚŔǍĲШċŰĬШũċĦťШŸŉШћƚůċũũр
ŉċƖůШŉƖŔĲŰĬũǃќШůċĦőŔŰĲƖǃЮШ 
 
fŰШċĬĬŔƣŔŸŰШƣŸШƣőċƣЯШƽĲШǯŰĬШƣőċƣШƣőĲШƣŔůŔŰŊШċŰĬШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŸŉШŊƖċŔŰШĬƨƖŔŰŊШőċƖƻĲƚƣШċƖĲШċũƚŸШ
ĦƖƨĦŔċũЯШċƣШũŸƽĲƖШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШƽőĲċƣШŊƖċŔŰШƚőċƣƣĲƖƚЯШƽőĲƖĲċƚШőŔŊőĲƖШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШ
ŔŰĦƖĲċƚĲƚШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШŉƨŰŊċũШċƣƣċĦťƚЮШ[ŸƖШůċŔǍĲШĦƖŸƓШċũƚŸЯШũŸƚƚШŔƚШőŔŊőĲƖШƽőĲŰШƣőĲШŉċƖůĲƖШ
őċƖƻĲƚƣШĲċƖũǃЮШ§ƨƖШǯŰĬŔŰŊƚШċũƚŸШƚőŸƽШƣőċƣШĲǂƣƖĲůĲШĦũŔůċƣĲШĲƻĲŰƣƚШŔůƓċĦƣШƣőĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣр
őċƖƻĲƚƣШ ũŸƚƚĲƚЯШ őĲŰĦĲШ ċĬċƓƣŔƻĲШ ĦƖŸƓƓŔŰŊШ ƓƖċĦƣŔĦĲƚШ ŔƚШ ŰĲĲĬĲĬШ ƣŸШ ċĦőŔĲƻĲШ ƣőĲШ ƚƨƚƣċŔŰċĤũĲШ
ĬĲƻĲũŸƓůĲŰƣШŊŸċũШŸŉШĲǭŔĦŔĲŰƣШƓƖŸĬƨĦƣŔŸŰШƓċƣƣĲƖŰЮШ ƣШƚƣŸƖċŊĲШũĲƻĲũЯШƣőĲƖĲШŔƚШŰŸШƨƚċŊĲШŸŉШőĲƖůĲƣŔĦШ
ĤċŊƚЯШőĲŰĦĲШƓƖŸůŸƣŔŸŰШŸŰШŉċƖůĲƖƚШċĬċƓƣċƣŔŸŰШŸŉШőĲƖůĲƣŔĦШƚƣŸƖċŊĲШƣĲĦőŰŸũŸŊǃШŔƚШƓĲƖƣŔŰĲŰƣШƣŸШťĲĲƓШ
ƣőĲШůŸŔƚƣƨƖĲШŸŉШƣőĲШŊƖċŔŰШŔŰƣċĦƣШċŰĬШƖĲĬƨĦĲШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШŔŰƚĲĦƣШŔŰŉĲƚƣċƣŔŸŰШůŸƖĲШƣőċŰШ
ĦŸŰƻĲŰƣŔŸŰċũШƚƣŸƖċŊĲЮШÑőĲШƓŸũŔĦǃШŔůƓũŔĦċƣŔŸŰƚШŸŉШŸƨƖШǯŰĬŔŰŊƚШċƖĲШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШŰĲǂƣШĦőċƓƣĲƖЮ 
 
Ш
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Σ 9ŸŰĦũƨƚŔŸŰШċŰĬШÂŸũŔĦǃШÅĲĦŸůůĲŰĬċƣŔŸŰƚШ 
 

ΣЮΝ Ш~ċŢŸƖШ[ŔŰĬŔŰŊƚ 
 
ÑőĲШƓċƓĲƖШĲƚƣŔůċƣĲĬШƣőĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШƓőǃƚŔĦċũШũŸƚƚĲƚШыƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲьЯШ
ĦŸůƓċƖŔŰŊШŉċƖůĲƖƚѣШĬĲĦũċƖċƣŔŸŰƚШƽŔƣőШƣőŸƚĲШĤċƚĲĬШŸŰШǯĲũĬШŸĤƚĲƖƻċƣŔŸŰƚШŔŰШƽőĲċƣЯШƓċĬĬǃЯШůċŔǍĲШ
ċŰĬШƚŸǃĤĲċŰШŉŸƖШ~ċĬőǃċШÂƖċĬĲƚőЯШÂƨŰŢċĤШċŰĬШ7ŔőċƖШŔŰШΞΜΞΞрΞΟЮШfŰШċĬĬŔƣŔŸŰЯШƣőŔƚШƖĲƚĲċƖĦőШċũƚŸШ
ŉŸĦƨƚĲƚШŸŰШƣőĲШůŸŰĲƣċƖǃШũŸƚƚШĬƨĲШƣŸШŉŸŸĬШŊƖċŔŰƚѣШĬŔƚċƓƓĲċƖċŰĦĲШŉƖŸůШƣőĲŔƖШƚƨƓƓũǃШĦőċŔŰƚЮШÑőĲШ
ƚƣƨĬǃШƓƖĲƚĲŰƣĲĬШċŰШŔůƓƖŸƻĲĬШůĲƣőŸĬŸũŸŊŔĦċũШĬĲƚŔŊŰШƣŸШŢƨƚƣŔŉǃШƣőĲШŸĤŢĲĦƣŔƻĲƚШŉŸƖШċШĦŸůƓƖĲőĲŰƚŔƻĲШ
ũŸƚƚШċƚƚĲƚƚůĲŰƣШċĦƖŸƚƚШƣőĲШƚƨƓƓũǃШĦőċŔŰЮ 
 
ШƚƨĤƚƣċŰƣŔċũШƓċƖƣШŸŉШƣőĲШƚƣƨĬǃШůĲƣőŸĬŸũŸŊǃШŉŸƖШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШĲƚƣŔůċƣŔŸŰƚШŔƚШĤƖŸċĬũǃШŔŰШũŔŰĲШ

ƽŔƣőШƣőŸƚĲШċƻċŔũċĤũĲШŔŰШsőċШĲƣШċũЮШыΞΜΝΡьЯШ ÂxfÉcШыΞΜΝΠьЯШċŰĬШ[ §ШыΞΜΝΥьЮШcŸƽĲƻĲƖЯШƽĲШőċƻĲШ
ŔůƓƖŸƻĲĬШƣőĲШůĲƣőŸĬŸũŸŊǃЯШċƚƚĲƚƚĲĬШĲĦŸŰŸůŔĦШũŸƚƚШĤǃШƽőŸũĲƚċũĲШƓƖŔĦĲШċŰĬШƓĲƖĦĲŰƣċŊĲШŊƖċŔŰр
ƕƨċũŔƣǃШũŸƚƚШĬċƣċЯШċŰĬШĦŸŰƻĲƖƣĲĬШƣőĲůШŔŰƣŸШƕƨċŰƣŔƣǃШƣĲƖůƚЮШÑőĲШũċƣƣĲƖШċƓƓƖŸċĦőШŔƚШƨŰŔƕƨĲЯШƨŰũŔťĲШ
ƣőĲШƚƣƨĬŔĲƚШċƻċŔũċĤũĲШŔŰШfŰĬŔċЮШÑőĲШƖĲƓŸƖƣѣƚШǯŰĬŔŰŊШƚőŸƽƚШƣőċƣШƣőĲШĲƚƣŔůċƣĲƚШĤċƚĲĬШŸŰШŸĤŢĲĦƣŔƻĲШ
ůĲċƚƨƖĲůĲŰƣƚШ ƣĲŰĬШ ƣŸШ ĤĲШ ĦŸŰƚŔƚƣĲŰƣũǃШ őŔŊőĲƖШ ƣőċŰШ ŉċƖůĲƖѣƚШ ŔŰƣĲƖƻŔĲƽрĤċƚĲĬШ ĲƚƣŔůċƣĲƚЯШ
ĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШƖĲƚƨũƣШŸŉШƣőĲШ[ §ШΞΜΝΥШǯĲũĬШƣĲƚƣШƖĲƓŸƖƣЮШcŸƽĲƻĲƖЯШƣőĲШƽĲċťШĦŸƖƖĲũċƣŔŸŰШ
ĤĲƣƽĲĲŰШ ƣőĲШ ƣƽŸШ ƚĲƣƚШ ŸŉШ ũŸƚƚШ ĲƚƣŔůċƣŔŸŰШ ĬċƣċШ ыŉċƖůĲƖШ ŔŰƣĲƖƻŔĲƽрĤċƚĲĬШ ƻŔǍрċрƻŔǍШ ŸĤŢĲĦƣŔƻĲШ
ůĲċƚƨƖĲůĲŰƣьШŰĲĲĬƚШŉƨƖƣőĲƖШƖĲƚĲċƖĦőШƣŸШƚƨĤƚƣċŰƣŔċƣĲШƣőĲШǯŰĬŔŰŊƚЮ 
 
?ŔƖĲĦƣШůĲċƚƨƖĲůĲŰƣШůĲƣőŸĬШŸŉШĬċƣċШĦŸũũĲĦƣŔŸŰШŔŰШƣőĲШŉċƖůĲƖƚѣШǯĲũĬШċŰĬШůċƖťĲƣШĦőċŰŰĲũƚШŔƚШ
ĦőċũũĲŰŊŔŰŊЮШfƣШŔŰƻŸũƻĲƚШƚĲƻĲƖċũШƚťŔũũĲĬШƓĲƖƚŸŰƚЯШĲǂƓĲƖŔĲŰĦĲĬШĬċƣċШĦŸũũĲĦƣŔŸŰШƣĲċůƚЯШċŰĬШƽĲũũр
ĬĲǯŰĲĬШƕƨĲƚƣŔŸŰŰċŔƖĲƚШƣőċƣШĤĲƚƣШǯƣШƣőĲШũŸĦċũШĦŸŰƣĲǂƣШċŰĬШƖĲǰĲĦƣШċĦƣƨċũШŉċƖůŔŰŊШƓƖċĦƣŔĦĲƚЮШfŰШ
ċĬĬŔƣŔŸŰЯШċĬĲƕƨċƣĲШƣƖċŔŰŔŰŊШċŰĬШƓƖĲрƣĲƚƣŔŰŊШĬċƣċШĦŸũũĲĦƣŔŸŰШƣŸŸũƚШċƖĲШċũƚŸШŰĲĦĲƚƚċƖǃЯШĲƚƓĲĦŔċũũǃШ
ƽőĲŰШċШƚƣƨĬǃШƖĲƕƨŔƖĲƚШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣШůĲƣőŸĬƚШŉŸƖШĬċƣċШĦŸũũĲĦƣŔŸŰЮШ[ŸƖШĲǂċůƓũĲЯШƽĲШ
ŉċĦĲĬШƚĲƻĲƖċũШƖĲċũрƣŔůĲШƣĲĦőŰŔĦċũШŔƚƚƨĲƚШĬƨƖŔŰŊШƣőĲШƚƨƖƻĲǃШĬƨĲШƣŸШƣőĲШũċĦťШŸŉШċШƓƖŸŉĲƚƚŔŸŰċũШĬċƣċШ
ĦŸũũĲĦƣŔŸŰШ ƣĲċůШ ċŰĬШ ƽĲũũрĲĬƨĦċƣĲĬШ ƖĲƚƓŸŰĬĲŰƣƚЮШ ÉŸůĲƣŔůĲƚЯШ ƣőĲШ ůċũŉƨŰĦƣŔŸŰŔŰŊШ ŸŉШ ƣőĲШ
ŔŰƚƣƖƨůĲŰƣƚШĬĲũċǃĲĬШƚŸůĲШůĲċƚƨƖĲůĲŰƣƚШċŰĬШċǭĲĦƣĲĬШƣőĲШĬċƣċШĦŸũũĲĦƣŔŸŰШċĦƣŔƻŔƣŔĲƚЮ 
 
ÑőĲШƚƣƨĬǃШǯŰĬƚШƣőĲШŉŸũũŸƽŔŰŊШŉċĦƣŸƖƚШĦŸŰƣƖŔĤƨƣĲĬШƣŸШƣőĲШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚЮШ§ŰШƣőĲШ
ŸŰрŉċƖůШŸƓĲƖċƣŔŸŰƚЯШŉċĦƣŸƖƚШũŔťĲШũċĤŸƨƖШƚťŔũũЯШŉċƖůĲƖƚѣШċŊĲЯШĲĬƨĦċƣŔŸŰШũĲƻĲũЯШĲǂƓĲƖŔĲŰĦĲШŔŰШĦƖŸƓШ
ĦƨũƣŔƻċƣŔŸŰЯШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШƽĲċƣőĲƖШĦŸŰĬŔƣŔŸŰƚЯШƚƣċƣĲШŸŉШƣőĲШŸŰрǯĲũĬШĦƖŸƓƚШыƽőĲƣőĲƖШƚƣċŰĬŔŰŊШ
ŸƖШũċǃŔŰŊШŸŉШƣőĲШƚƨƖŉċĦĲьЯШƨƚĲШŸŉШƕƨċũŔƣǃШŸƖШĬĲŉĲĦƣŔƻĲШůċĦőŔŰĲƖǃШыŸƖШƓŸŸƖũǃШĦƨƚƣŸůŔǍĲĬьЯШƕƨċũŔƣǃШŸŉШ
ƖŸċĬƚШċůŸŰŊШŸƣőĲƖƚШĦŸŰƣƖŔĤƨƣĲĬШƣŸШũŸƚƚĲƚЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШŔŰШƣőĲШůċƖťĲƣŔŰŊШĦőċŰŰĲũƚЯШŉċĦƣŸƖƚШ
ŔŰǰƨĲŰĦŔŰŊШŊƖċŔŰШũŸƚƚШċƖĲШƕƨċũŔƣǃШŸŉШƣƖċŰƚƓŸƖƣШƚǃƚƣĲůЯШƣǃƓĲƚШŸŉШƖŸċĬШĦŸŰŰĲĦƣŔƻŔƣǃЯШĲŰрƖŸƨƣĲШ
ũĲċťċŊĲƚШĬƨĲШƣŸШŸƓĲŰШũŸƖƖǃШƣƖċŰƚƓŸƖƣШƻĲőŔĦũĲƚЯШƓŸŸƖШƕƨċũŔƣǃШƓċĦťċŊŔŰŊШůċƣĲƖŔċũƚЯШũĲƻĲũШŸŉШůŸŔƚƣƨƖĲЯШ
ũĲŰŊƣőШŸŉШƚƣŸƖċŊĲЯШƨƚĲШŸŉШŔƖŸŰШőŸŸťƚЯШŔůƓƖŸƓĲƖШƚƣŸƖċŊĲШƓƖċĦƣŔĦĲШċŰĬШƓŔĦťŔŰŊШƚĲƻĲƖċũШƚċůƓũĲƚШŉƖŸůШ
ƣőĲШŊƖċŔŰШĤċŊƚЯШĲƣĦЮ 
 

ΣЮΞ ÂŸũŔĦǃШÅĲĦŸůůĲŰĬċƣŔŸŰ 
 
ÑŸШůĲĲƣШƣőĲШŊƖŸƽŔŰŊШŉƨƣƨƖĲШŉŸŸĬШĬĲůċŰĬЯШƽĲШŰĲĲĬШƣŸШŔŰĦƖĲċƚĲШŉŸŸĬШƓƖŸĬƨĦƣŔŸŰШƚƨĤƚƣċŰƣŔċũũǃШƽőŔũĲШ
ůċťŔŰŊШĬŔƚƣƖŔĤƨƣŔŸŰШĦőċŰŰĲũƚШůŸƖĲШĲǭŔĦŔĲŰƣШċŰĬШƖĲĬƨĦŔŰŊШũŸƚƚĲƚШƣŸШĲŰőċŰĦĲШŉŸŸĬШċƻċŔũċĤŔũŔƣǃШċŰĬШ
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ċĦĦĲƚƚŔĤŔũŔƣǃЮШcŸƽĲƻĲƖЯШƣőĲШƚĦŸƓĲШŉŸƖШƣőĲШƖĲƕƨŔƖĲĬШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũШŔƚШũŔůŔƣĲĬШċƚШƽĲШőċƻĲШũŔůŔƣĲĬШ
ƖĲƚŸƨƖĦĲƚоŔŰƓƨƣƚШŔŰШőċŰĬЯШċƚШĬŔƚĦƨƚƚĲĬШŔŰШƚĲĦƣŔŸŰШŸŰĲШŸŉШƣőŔƚШƖĲƓŸƖƣЮШÑőƨƚЯШƖĲĬƨĦŔŰŊШőċƖƻĲƚƣШċŰĬШ
ƓŸƚƣőċƖƻĲƚƣШŉŸŸĬШũŸƚƚĲƚШċŰĬШŔůƓƖŸƻŔŰŊШŉŸŸĬШĬŔƚƣƖŔĤƨƣŔŸŰШĦőċŰŰĲũƚШċƖĲШĦƖŔƣŔĦċũШƣŸШĲŰƚƨƖŔŰŊШŉƨƣƨƖĲШ
ŊũŸĤċũШŉŸŸĬШƚĲĦƨƖŔƣǃЮШÑőĲƖĲШċƖĲШƚĲƻĲƖċũШƓŸũŔĦǃШŔůƓũŔĦċƣŔŸŰƚШŸŉШŸƨƖШǯŰĬŔŰŊƚШƣŸШƖĲĬƨĦĲШőċƖƻĲƚƣШċŰĬШ
ƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШ 
 
ΣЮΞЮΝ ÑĲĦőŰŔĦċũШŊƨŔĬċŰĦĲШŉŸƖШŉċƖůĲƖƚШƣŸШůŔŰŔůŔǍĲШũŸƚƚĲƚ 

 
§ƨƖШċŰċũǃƚŔƚШƚőŸƽƚШƣőċƣШŉċƖůĲƖƚШƽŔƣőШƚĲĦŸŰĬċƖǃШċŰĬШċĤŸƻĲШĲĬƨĦċƣŔŸŰШőċƻĲШċƚƚŸĦŔċƣŔŸŰШƽŔƣőШ
ũŸƽĲƖШőċƖƻĲƚƣШċŰĬШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮШ~ŸƖĲШċƽċƖĲŰĲƚƚШƓƖŸŊƖċůůĲƚШŉŸƖШƣőĲШŉċƖůĲƖƚШċŰĬШ
ũċĤŸƨƖĲƖƚШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШĦċŰШůċťĲШƖŸċĬƚШƣŸШƖĲĬƨĦĲШũŸƚƚШċƣШƣőĲШĦƖŸƓШƓƖŸĬƨĦƣŔŸŰШƓŸŔŰƣƚЮШ
fŰĦƖĲċƚĲШŔŰШĲǂƣĲŰƚŔŸŰШƚĲƖƻŔĦĲƚШůŔŊőƣШŔůƓƖŸƻĲШƣőĲШƣĲĦőŰŔĦċũШťŰŸƽрőŸƽШŸŉШƣőĲШŉċƖůĲƖƚШƖĲŊċƖĬŔŰŊШ
ĦƖŸƓШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚЮШ 
 
ΣЮΞЮΞ EǂƓċŰƚŔŸŰШŸŉШƨƚĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚ 

 
ÑőĲШċĬŸƓƣŔŸŰШŸŉШőċƖƻĲƚƣŔŰŊШůċĦőŔŰĲƖǃШŔƚШƨŰĲƻĲŰШċĦƖŸƚƚШfŰĬŔċŰШƚƣċƣĲƚЮШÑőĲШƓƖĲƚĲŰƣШƚƣƨĬǃШǯŰĬƚШŸƨƣШ
ƣőċƣШŸŰũǃШΝΜШƓĲƖĦĲŰƣШŉċƖůĲƖƚШŔŰШ7ŔőċƖШƨƚĲƚШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚЮШÑőĲШƖĲŊƖĲƚƚŔŸŰШƖĲƚƨũƣƚШŔŰĬŔĦċƣĲШ
ƣőċƣШƨƚċŊĲШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŔƚШŰĲŊċƣŔƻĲũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƚƚĲƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШŉŸƖШƓċĬĬǃШ
ċŰĬШƚŸǃĤĲċŰШċƣШƚŔŊŰŔǯĦċŰƣШũĲƻĲũЮШÉĲƻĲƖċũШƚƣƨĬŔĲƚШŉŸƨŰĬШƣőċƣШũŸƚƚĲƚШƖĲĬƨĦĲĬШƣŸШΜЮΟШƓĲƖĦĲŰƣШŔŰШƖŔĦĲЯШ
ΜЮΠШƓĲƖĦĲŰƣШŔŰШůċŔǍĲЯШΜЮΤΡШтΝШƓĲƖĦĲŰƣШŔŰШƚŸǃĤĲċŰƚЯШċŰĬШΝШƓĲƖĦĲŰƣШŔŰШƽőĲċƣШƽŔƣőШĦŸůĤŔŰĲШ
őċƖƻĲƚƣĲƖƚШƨƚĲШыÂċƨũƚĲŰЯШuċũŔƣċШċŰĬШÅċƨƚĦőЯШΞΜΝΡьЮШ ШƚƣƨĬǃШŔŰШ7ċŰŊũċĬĲƚőШƚőŸƽƚШƣőċƣШƣőĲШĤĲŰĲǯƣр
ĦŸƚƣШƖċƣŔŸШŸŉШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚĲШŉŸƖШőċƖƻĲƚƣŔŰŊШƓċĬĬǃШŔƚШΝЮΡΡЮШcċƖƻĲƚƣŔŰŊШĦŸƚƣШċŰĬШũċĤŸƨƖШ
ƚċƻŔŰŊƚШŔŰШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƽĲƖĲШΡΤЮΣΝШƓĲƖĦĲŰƣШċŰĬШΤΜШƓĲƖĦĲŰƣЯШƖĲƚƓĲĦƣŔƻĲũǃШыcċƚċŰШĲƣШċũЮЯШ
ΞΜΝΦьЮ 
 
?ƨĲШƣŸШƣőĲШőŔŊőШĦŸƚƣƚШŸŉШƣőĲƚĲШůċĦőŔŰĲƚШŔŰШfŰĬŔċЯШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШċƖĲШůċŔŰũǃШŸƽŰĲĬШĤǃШ
ůĲƖĦőċŰƣƚШċŰĬШƓƖŔƻċƣĲШƓċƖƣŔĲƚШċŰĬШƖĲŰƣĲĬШŸƨƣШƣŸШŉċƖůĲƖƚЮШ9ƨƚƣŸůШcŔƖŔŰŊШ9ĲŰƣƖĲƚШы9c9ьШƓĲƖŉŸƖůШ
ċƖŸƨŰĬШΦΜШƓĲƖĦĲŰƣШŸŉШőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚШŔŰШƣőĲШůŸƖĲШůĲĦőċŰŔǍĲĬШƚƣċƣĲƚШũŔťĲШÂƨŰŢċĤШċŰĬШ]ƨŢċƖċƣШ
ƣőċŰШŔŰШŸƣőĲƖШƚƣċƣĲƚЮШ ũƣőŸƨŊőШŔƣШůċǃШŰŸƣШĤĲШǯŰċŰĦŔċũũǃШŉĲċƚŔĤũĲШŉŸƖШƚůċũũШċŰĬШůċƖŊŔŰċũШŉċƖůĲƖƚШŔŰШ
ƣőĲШĦŸƨŰƣƖǃШƣŸШŸƽŰШƣőĲƚĲШůċĦőŔŰĲƚЯШƣőĲШ[ċƖůĲƖШÂƖŸĬƨĦĲƖШ§ƖŊċŰŔƚċƣŔŸŰШы[Â§ьШĦċŰШĲŰĦŸƨƖċŊĲШ
ŊƖŸƨƓШũĲċƚŔŰŊШċŰĬШƓũċĦĲШƣőĲШũŔċĤŔũŔƣǃШŸŉШůċťŔŰŊШũĲċƚĲШƓċǃůĲŰƣƚШŸŰШƣőĲШŊƖŸƨƓШŔŰƚƣĲċĬШŸŉШŔŰĬŔƻŔĬƨċũШ
ŉċƖůĲƖƚЮ 
 
ÑőĲШŊŸƻĲƖŰůĲŰƣШŸŉШfŰĬŔċШőċƚШƣċťĲŰШƚĲƻĲƖċũШŔŰŔƣŔċƣŔƻĲƚЯШƚƨĦőШċƚШƣőĲШÉƨĤрůŔƚƚŔŸŰШŸŰШ ŊƖŔĦƨũƣƨƖċũШ
~ĲĦőċŰŔǍċƣŔŸŰШыÉ~ ~рΞΜΝΠьЯШ ŊƖŔĦƨũƣƨƖĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШ[ƨŰĬШыũċƨŰĦőĲĬШŔŰШΞΜΞΜьЯШƣŸШŔůƓƖŸƻĲШƣőĲШ
ƓŸƚƣőċƖƻĲƚƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШcŸƽĲƻĲƖЯШċШũŸƣШŰĲĲĬƚШƣŸШĤĲШĬŸŰĲШŔŰШƣőĲШŉŸƖůШŸŉШċĬĬŔƣŔŸŰċũШŔŰƻĲƚƣůĲŰƣƚШ
ŔŰШƖĲƚĲċƖĦőШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШĦƖŔƣŔĦċũШũŸƚƚрůċťŔŰŊШőŸƣƚƓŸƣƚШċŰĬШƣőĲŰШƚƣƖĲŰŊƣőĲŰШƣőĲůЮШ7ǃШ
ĲŰőċŰĦŔŰŊШƣőĲШċĬŸƓƣŔŸŰШŸŉШŉċƖůШůĲĦőċŰŔǍċƣŔŸŰШŉŸƖШŸŰрŉċƖůШŸƓĲƖċƣŔŸŰƚШƚƨĦőШċƚШőċƖƻĲƚƣŔŰŊШċŰĬШ
ƣőƖĲƚőŔŰŊЯШƽĲШĦċŰШƓƖĲƻĲŰƣШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШƚƨĤƚƣċŰƣŔċũũǃЮШ 
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ΣЮΞЮΟ ~ċŔŰƣĲŰċŰĦĲШŸŉШůċĦőŔŰĲƖǃШƣŸШƖĲĬƨĦĲШũŸƚƚ 
 
ÑőĲШƚƣƨĬǃШċũƚŸШĲǂőŔĤŔƣƚШċШƖċŰŊĲШŸŉШőċƖƻĲƚƣШũŸƚƚШċůŸŰŊШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖШƨƚĲƖƚЯШŉƖŸůШΞЮΝΡШƓĲƖĦĲŰƣШ
ƣŸШΠЮΜΟШƓĲƖĦĲŰƣШŉŸƖШƓċĬĬǃШċŰĬШΞЮΥΜШƣŸШΡЮΡΝШŉŸƖШƽőĲċƣЮШ[ċƖůĲƖƚѣШƓƖŔĦĲШĲũċƚƣŔĦŔƣǃШŸŉШĬĲůċŰĬШŉŸƖШ
ƖĲŰƣŔŰŊрŔŰШőċƖƻĲƚƣŔŰŊШċŰĬШƓŸƚƣрőċƖƻĲƚƣŔŰŊШĲƕƨŔƓůĲŰƣШŔƚШőŔŊőррƣőĲШũŸƽĲƖШƣőĲШƖĲŰƣċũШƓƖŔĦĲШőŔŊőĲƖШŔƚШ
ƣőĲШĬĲůċŰĬЮШÉŸЯШƣőĲШĲƕƨŔƓůĲŰƣШŸƽŰĲƖƚШƚƨƓƓũǃШŸũĬĲƖШċŰĬШĬĲŉĲĦƣŔƻĲШĲƕƨŔƓůĲŰƣШċƣШƖĲũċƣŔƻĲũǃШũŸƽĲƖШ
ƖĲŰƣċũШƓƖŔĦĲƚШƣőċŰШƣőĲШŰĲƽĲƖШŸŰĲƚЮШcŸƽĲƻĲƖЯШůŸƚƣШŉċƖůĲƖƚШĤĲũŔĲƻĲШŸũĬĲƖШŸƖШŉċƨũƣǃШĲƕƨŔƓůĲŰƣШ
ĦċƨƚĲƚШůŸƖĲШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШƣőċŰШŰĲƽĲƖШŸŰĲƚЮШÉŸЯШǯƖƚƣũǃЯШƣőĲШŊŸƻĲƖŰůĲŰƣШůƨƚƣШĲŰƚƨƖĲШ
ƣőĲШƕƨċũŔƣǃШŉƖŸůШƣőĲШƚƨƓƓũǃШƚŔĬĲШĬƨƖŔŰŊШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШċŊƖŔĦƨũƣƨƖċũШĲƕƨŔƓůĲŰƣЮШÉĲĦŸŰĬũǃЯШ
ĲǂƓĲƖŔĲŰĦĲĬШƕƨċũŔƣǃШĦőĲĦťШĲǂƓĲƖƣƚШƖĲŊƨũċƖũǃШŔŰƚƓĲĦƣШůċĦőŔŰĲƚШƣƽŔĦĲШƣŸШƣőƖĲĲШƣŔůĲƚШĬƨƖŔŰŊШ
őċƖƻĲƚƣŔŰŊШƣŔůĲЮШ[ŔŰċũũǃЯШƣőĲШŊŸƻĲƖŰůĲŰƣШůƨƚƣШĲŰŉŸƖĦĲШċШůċǂŔůƨůШŰƨůĤĲƖШŸŉШǃĲċƖƚШċШƓċƖƣŔĦƨũċƖШ
ĲƕƨŔƓůĲŰƣШĦċŰШŸƓĲƖċƣĲШċŰĬШƚƨĤƚĲƕƨĲŰƣũǃШƚĦċƖƓĲĬШƣŸШůŔŰŔůŔǍĲШŊƖċŔŰШũŸƚƚĲƚЮ 
 
ΣЮΞЮΠ ÑĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШŔŰШƚƣŸƖċŊĲШŸŉШŊƖċŔŰƚ 

 
ƚШƽĲШƚċƽШŔŰШŸƨƖШƓƖĲƻŔŸƨƚШƚĲĦƣŔŸŰЯШƚƣŸƖċŊĲШċƣШŉċƖůĲƖƚќШőŸƨƚĲƚШĲǂőŔĤŔƣƚШůŸƖĲШũŸƚƚĲƚШƣőċŰШŔŰШƣőĲШ

ůċƖťĲƣШĦőċŰŰĲũШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЮШfƣШŔƚШĤĲĦċƨƚĲШůŸƚƣШŉċƖůĲƖƚШƨƚĲШƣƖċĬŔƣŔŸŰċũШƚƣŸƖċŊĲШůĲƣőŸĬƚЯШ
ƨŰũŔťĲШƣőĲШůŸĬĲƖŰШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШċƻċŔũċĤũĲШŔŰШƣőĲШůċƖťĲƣШĦőċŰŰĲũƚЮШ[ŸƖШĲǂċůƓũĲЯШĲƻĲŰШŔŉШŉċƖůĲƖƚШ
ƨƚĲШƚƣĲĲũШƚŔũŸƚШŉŸƖШƚƣŸƖċŊĲШтƣőĲǃШĦċŰШƚƣŸƖĲШċШƚůċũũШċůŸƨŰƣШŉŸƖШƣőĲŔƖШƚĲũŉрĦŸŰƚƨůƓƣŔŸŰЮШ7ƨƣЯШŸŰШƣőĲШ
ŸƣőĲƖШőċŰĬЯШĤŔŊŊĲƖШƚŔũŸƚШċƖĲШĦŸƚƣũǃЯШċŰĬШƖĲƚŸƨƖĦĲрƓŸŸƖШŉċƖůĲƖƚШĦċŰŰŸƣШċǭŸƖĬШƣőĲШŉċĦŔũŔƣǃЮШШ~ċŰǃШ
ƚůċũũШċŰĬШůċƖŊŔŰċũШŉċƖůĲƖƚШŸŉƣĲŰШƚƣŸƖĲШŊƖċŔŰƚШŔŰШƣőĲŔƖШƖĲƚŔĬĲŰƣŔċũШƨŰŔƣƚШƣŸШƚĲũũШƣőĲůШċƣШċШũƨĦƖċƣŔƻĲШ
ůċƖťĲƣШƓƖŔĦĲШũċƣĲƖЮШ ŰШċƓƓƖŸƓƖŔċƣĲШŊƖċŔŰШƚƣŸƖċŊĲШƚŸũƨƣŔŸŰШтШĦŸƚƣрĲǭĲĦƣŔƻĲЯШĲċƚŔũǃШƚƣŸƖċĤũĲШċŰĬШ
ƣƖċŰƚŉĲƖċĤũĲШтШĦċŰШőĲũƓШƚƨĦőШŉċƖůĲƖƚЮШÑőĲШƚƣŸƖċŊĲШůĲƣőŸĬШůƨƚƣШůċŔŰƣċŔŰШĦŸŰƚƣċŰƣШőƨůŔĬŔƣǃШċƚШċШ
ƻŔƣċũШƓċƖƣШŸŉШƣőĲШĬƖǃШĦőċŔŰЮШìĲШĦċŰШċĦőŔĲƻĲШƣőĲШƖĲƚƨũƣШƣőƖŸƨŊőШƣőĲШƨƚĲШŸŉШůŸĬĲƖŰШőĲƖůĲƣŔĦШƚƣŸƖċŊĲШ
ůĲƣőŸĬƚЮШcĲƖůĲƣŔĦШƚƣŸƖċŊĲШůĲƣőŸĬƚШƓũċĦĲШċŰШċŔƖƣŔŊőƣШƚĲċũШċƖŸƨŰĬШŊƖċŔŰЯШĦƖĲċƣŔŰŊШċŰШŔŰƣĲƖŰċũШ
ĲŰƻŔƖŸŰůĲŰƣШƣőċƣШĦŸŰƣƖŸũƚШŔŰƚĲĦƣƚШċŰĬШŸƣőĲƖШƓĲƚƣƚШċŰĬШůŸŔƚƣƨƖĲЮ 
 
§ŰĲШŸŉШƣőĲШůŸƚƣШĲǭĲĦƣŔƻĲШƽċǃƚШŉŸƖШŉċƖůĲƖƚШƣŸШƖĲĬƨĦĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔƚШƨƚŔŰŊШőĲƖůĲƣŔĦШĤċŊƚЮШ
ìŔƣőШƣőĲШċĤŔũŔƣǃШƣŸШĦƖĲċƣĲШċШőǃƓŸǂŔĦШĲŰƻŔƖŸŰůĲŰƣЯШƣőŔƚШƣĲĦőŰŸũŸŊǃШůŔŰŔůŔǍĲƚШũŸƚƚĲƚШĤǃШĦƖĲċƣŔŰŊШ
ƨŰŉċƻŸƨƖċĤũĲШĦŸŰĬŔƣŔŸŰƚШŉŸƖШƣőĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШƖĲƓƖŸĬƨĦƣŔŸŰШŸŉШŔŰƚĲĦƣƚЮШÉƣċŰĬċƖĬШőĲƖůĲƣŔĦШ
ƣĲĦőŰŸũŸŊŔĲƚШŔŰĦũƨĬĲШƚŔũŸƚШыůĲƣċũШċŰĬШƓũċƚƣŔĦьЯШĬƖƨůƚЯШĦŸĦŸŸŰƚЯШċŰĬШċŔƖƣŔŊőƣШƓũċƚƣŔĦШĤċŊƚЮШ~ċŰǃШ
ċŊĲŰĦŔĲƚШƓƖŸůŸƣĲШƣőŔƚШƣĲĦőŰŸũŸŊǃШŉŸƖШƚůċũũőŸũĬĲƖƚШŔŰШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċШċŰĬШ ƚŔċŰШĦŸƨŰƣƖŔĲƚЮШ
[ŸƖШĲǂċůƓũĲЯШƣőĲШƣƽŸШůŸƚƣШĦŸůůŸŰШőĲƖůĲƣŔĦШĤċŊƚЯШÂƨƖĬƨĲШfůƓƖŸƻĲĬШ9ƖŸƓШÉƣŸƖċŊĲШыÂf9ÉьШĤċŊƚШ
ċŰĬШÉƨƓĲƖШ]ƖċŔŰШ7ċŊЯШőċƻĲШƖĲĦĲŰƣũǃШŊċŔŰĲĬШƓŸƓƨũċƖŔƣǃШċůŸŰŊШƚůċũũőŸũĬĲƖШŉċƖůĲƖƚШŔŰШĬĲƻĲũŸƓŔŰŊШ
ĦŸƨŰƣƖŔĲƚЮШ 7ĲƣƽĲĲŰШΞΜΜΤШċŰĬШΞΜΝΦЯШċƖŸƨŰĬШƚĲƻĲŰШůŔũũŔŸŰШŉċƖůĲƖƚШƨƚĲĬШÂf9ÉШĤċŊƚШċĦƖŸƚƚШΟΡШ
ĦŸƨŰƣƖŔĲƚШƽŸƖũĬƽŔĬĲЯШƨƚŔŰŊШůŸƖĲШƣőċŰШΞΜШůŔũũŔŸŰШĤċŊƚЮШ ƚШċШƖĲƚƨũƣЯШƣőĲǃШƚċƻĲĬШÖÉ?ШΝЮΡШĤŔũũŔŸŰШ
ы7ċƖŔĤƨƣƚċШċŰĬШfŊŰċĦŔŸЯШΞΜΞΜьЮШÑőĲƚĲШĤċŊƚШƖċŰŊĲШŉƖŸůШÖÉ?ШΟШƣŸШÖÉ?ШΡЮΟШŉŸƖШċШΦΜШťŊШĦċƓċĦŔƣǃШƽŔƣőШ
ƣƽŸШƣŸШŉŸƨƖШǃĲċƖƚШŸŉШĬƨƖċĤŔũŔƣǃШы9f~~òÑЯШΞΜΝΝьЮШÂf9ÉШĤċŊƚШċƖĲШŰŸƽШċƻċŔũċĤũĲШŉŸƖШũĲƚƚШƣőċŰШÖÉ?ШΞЯШ
ċŰĬШƣőĲŔƖШƓƖŔĦĲƚШőċƻĲШĬĲĦƖĲċƚĲĬЮШ7ĲƚŔĬĲƚЯШċŔƖƣŔŊőƣШĤċŊƚШċƖĲШŰŸƽШůċŰƨŉċĦƣƨƖĲĬШŔŰШfŰĬŔċШĤǃШ
ĦŸůƓċŰŔĲƚШƚƨĦőШċƚШÉċƻĲШ]ƖċŔŰШ ĬƻċŰĦĲĬШÉŸũƨƣŔŸŰƚШÂƖŔƻċƣĲШxŔůŔƣĲĬЯШĤċƚĲĬШŔŰШÂƨŰĲЯШ~ċőċƖċƚőƣƖċЮШ
ÉőƨťũċЯШ7ċǃũŔƚШċŰĬШÂƨũũċĤőŸƣũċШыΞΜΝΦьШĦŸŰĬƨĦƣĲĬШċШĦŸƚƣрĤĲŰĲǯƣШċŰċũǃƚŔƚШƚƣƨĬǃШŔŰШ7ŔőċƖШċŰĬШŔƣƚШ
ŔůƓċĦƣШŸŰШƣőĲШŸŰрŉċƖůШőĲƖůĲƣŔĦШƚƣŸƖċŊĲШƣĲĦőŰŸũŸŊǃЮШÑőĲǃШŉŸƨŰĬШƣőċƣШőĲƖůĲƣŔĦШĤċŊƚШƨƚĲШŔůƓƖŸƻĲĬШ
ƣőĲШŉċƖůĲƖƚѣШŔŰĦŸůĲШĤǃШÅƚШΝΝΤЮΞΡШƓĲƖШΡΜШťŊЯШċƚƚƨůŔŰŊШƣőĲШĲŰƣŔƖĲШƚƣŸƖĲĬШƓƖŸĬƨĦĲШƚŸũĬШŸƨƣШŔŰШƣőĲШ
ůċƖťĲƣЮШ ũƚŸЯШŸŰШċƻĲƖċŊĲЯШċШŉċƖůĲƖШĦŸƨũĬШĦŸƻĲƖШƣőĲШƣŸƣċũШĦŸƚƣШŸŉШċŰШċŔƖƣŔŊőƣШĤċŊШŔŰШŸŰĲШċŊƖŔĦƨũƣƨƖċũШ
ƚĲċƚŸŰЮ 
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ÑőĲШsƨƣĲШÂċĦťŔŰŊШ~ċƣĲƖŔċũШ ĦƣЯШƽőŔĦőШůċťĲƚШŔƣШůċŰĬċƣŸƖǃШŉŸƖШƣőĲШƓċĦťċŊŔŰŊШŸŉШΝΜΜШƓĲƖĦĲŰƣШŸŉШŉŸŸĬШ
ŊƖċŔŰƚШċŰĬШΞΜШƓĲƖĦĲŰƣШŸŉШƚƨŊċƖШŔŰШŢƨƣĲШĤċŊƚЯШƖĲƚƨũƣƚШŔŰШŉŸŸĬШũŸƚƚЮШÑőĲƚĲШĤċŊƚШċƖĲШƚƨƚĦĲƓƣŔĤũĲШƣŸШ
ċƣƣċĦťШŉƖŸůШƓĲƚƣƚШċŰĬШŔŰƚĲĦƣƚШċŰĬШĦŸŰƣċůŔŰċƣŔŸŰШƣőƖŸƨŊőШůǃĦŸƣŸǂŔŰƚШƽőŔĦőШċĬƻĲƖƚĲũǃШċǭĲĦƣƚШ
ƣőĲШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШŸŉШƣőĲШƓƖŸĬƨĦĲЮШìĲШŰĲĲĬШƣŸШƖĲƻŔƚŔƣШċŰĬШƖĲĦƣŔŉǃШƣőĲƚĲШƓŸũŔĦŔĲƚШĤǃШƖĲůŸƻŔŰŊШ
ƖĲƚƣƖŔĦƣŔŸŰƚШŸŰШƓċĦťċŊŔŰŊШŉŸŸĬШŊƖċŔŰƚШŔŰШŢƨƣĲШĤċŊƚШċŰĬШĲŰĦŸƨƖċŊŔŰŊШőĲƖůĲƣŔĦШĤċŊШƨƚĲШŉŸƖШĤĲƣƣĲƖШ
ũŸƚƚШƖĲĬƨĦƣŔŸŰШŔŰШƣőĲШƚƣŸƖċŊĲШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШƚǃƚƣĲůЮ 
 
ÖƚŔŰŊШůĲƣċũШƚŔũŸƚШŔŰШƣőĲШŊƖċŔŰШƚƣŸƖċŊĲШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШĦőċŔŰШőĲũƓƚШĲŰƚƨƖĲШŉŸŸĬШƚĲĦƨƖŔƣǃШŉŸƖШ
ƚůċũũőŸũĬĲƖШŉċƖůĲƖƚШƽőŸШĦċŰШŉĲĲĬШƣőĲŔƖШŉċůŔũŔĲƚШǃĲċƖрƖŸƨŰĬШċŰĬШőċƻĲШƣőĲШǰĲǂŔĤŔũŔƣǃШƣŸШƚĲũũШƣőĲШ
ƚƨƖƓũƨƚШőċƖƻĲƚƣШũċƣĲƖЮШ]ƖċŔŰƚШĦċŰШĤĲШƚƣŸƖĲĬШŔŰШƣőĲƚĲШƚŔũŸƚШŉŸƖШƣőƖĲĲШǃĲċƖƚШƽŔƣőŸƨƣШĬċůċŊĲШыÉ?9ЯШ
ΞΜΜΥċьЮШÑőĲƚĲШƚŔũŸƚШċƖĲШċƻċŔũċĤũĲШŔŰШċШƖċŰŊĲШŸŉШƚŔǍĲƚЯШƣőƨƚШĲŰċĤũŔŰŊШŉċƖůĲƖƚШƣŸШťĲĲƓШċƚШůƨĦőШŊƖċŔŰШ
ċƚШƓŸƚƚŔĤũĲЮШ ŰШŔůƓƖŸƻĲůĲŰƣШŔŰШŊƖċŔŰѣƚШƕƨċũŔƣċƣŔƻĲШċŰĬШŰƨƣƖŔĲŰƣШƻċũƨĲШŔƚШĲŰƚƨƖĲĬШƣőƖŸƨŊőШƖĲĬƨĦĲĬШ
ƨƚċŊĲШŸŉШŔŰƚĲĦƣŔĦŔĬĲƚШċŰĬШƚĲċũŔŰŊШŸǭШƖŸĬĲŰƣƚШċŰĬШŔŰƚĲĦƣƚЮШfŰШůŸƚƣШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚЯШƣőĲШůĲƣċũШ
ƚŔũŸШőċƚШŔůƓƖŸƻĲĬШƣőĲШƚƣċƣƨƚШċŰĬШĲůƓŸƽĲƖШƽŸůĲŰШŉċƖůĲƖƚШċƚШƣőĲǃШƓƖŔůċƖŔũǃШŸƽŰШċŰĬШůċŰċŊĲШƣőĲШ
ƓƖŸĬƨĦƣШŔŰШċШƚŔũŸШыÉ?9ЯШΞΜΜΥċьЮШfŰШċШŉĲƽШƚƨĤрÉċőċƖċŰШ ŉƖŔĦċŰШĦŸƨŰƣƖŔĲƚЯШƽĲШŉŸƨŰĬШƣőċƣШĲŰŊċŊŔŰŊШ
ƖƨƖċũШǃŸƨƣőШŔŰШůċŰƨŉċĦƣƨƖŔŰŊШƣőŔƚШƚŔũŸШĦƖĲċƣĲĬШċŰШċĬĬŔƣŔŸŰċũШƚŸƨƖĦĲШŸŉШŔŰĦŸůĲШŉŸƖШƣőĲŔƖШŉċůŔũǃЯШ
ĲƚƓĲĦŔċũũǃШĬƨƖŔŰŊШƣőĲШũĲċŰШƚĲċƚŸŰШŔŰШċŊƖŔĦƨũƣƨƖĲЮ 
 
cŸƽĲƻĲƖЯШŸŰĲШŸŉШƣőĲШůċŢŸƖШŸĤƚƣċĦũĲƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШċĬŸƓƣŔŰŊШƚŔũŸƚШŔƚШƣőĲШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШőŔŊőĲƖШ
ŔŰŔƣŔċũШŔŰƻĲƚƣůĲŰƣЮШ ŰШĲĦŸŰŸůŔĦШċŰċũǃƚŔƚШŸŉШċĬƻċŰĦĲĬШƚƣŸƖċŊĲШƚƣƖƨĦƣƨƖĲƚШƚőŸƽĲĬШƣőĲШĤĲŰĲǯƣШŸŉШ
ƨƚŔŰŊШċШůĲƣċũШƚŔũŸШŔŰƚƣĲċĬШŸŉШċШƓŸũǃƓƖŸƓǃũĲŰĲШĤċŊЮШ7ǃШƚƓĲŰĬŔŰŊШÖÉ?ШΝΤΝШыΝЮΥрƣŸŰШĦċƓċĦŔƣǃьШƣŸШÖÉ?Ш
ΟΝΣШыΜЮΟΣрƣŸŰШĦċƓċĦŔƣǃьШċƚШċŰШŔŰŔƣŔċũШĦŸƚƣШŸŉШƣőĲШƚŔũŸЯШŉċƖůĲƖƚШĦŸƨũĬШƚċƻĲШƨƓШƣŸШÖÉ?ШΝΜΜШƓĲƖШƣŸŰШŸŉШ
ŊƖċŔŰƚШċŉƣĲƖШΝΞШůŸŰƣőƚШŸŉШƚƣŸƖċŊĲЮШыuŔůĲŰŢƨШċŰĬШcƨŊŸЯШΞΜΜΦьЮШ ũƚŸЯШƣőĲШƣĲĦőŰŸũŸŊŔĲƚШċƚƚŸĦŔċƣĲĬШ
ƽŔƣőШƣőĲƚĲШƚƣŸƖċŊĲШƚǃƚƣĲůƚШƖĲƕƨŔƖĲШőŔŊőĲƖШƣĲĦőŰŔĦċũШƚťŔũũƚШċŰĬШĦċƓŔƣċũШŔŰƻĲƚƣůĲŰƣЯШƽőŔĦőШůċťĲƚШ
ŔƣШŔŰŉĲċƚŔĤũĲШŉŸƖШċШƚůċũũőŸũĬĲƖШŉċƖůĲƖШŔŰШĬĲƻĲũŸƓŔŰŊШĦŸƨŰƣƖŔĲƚЮ 
 
9őŸƽĬőƨƖǃШĲƣШċũЮШыΞΜΞΝьШĦŸŰĬƨĦƣĲĬШċШƚƣƨĬǃШƣŸШċŰċũǃǍĲШƣőĲШǯŰċŰĦŔċũШŉĲċƚŔĤŔũŔƣǃШŸŉШƚŔũŸƚШƽŔƣőШċШ
ĦċƓċĦŔƣǃШŸŉШΡΜΜΜШ~ÑШċŰĬШĦŸůƓċƖĲШƣőĲůШƽŔƣőШĦŸŰƻĲŰƣŔŸŰċũШƽċƖĲőŸƨƚĲШƚƣŸƖċŊĲШŉŸƖШƓċĬĬǃШĦƖŸƓƚШŔŰШ
7ċŰŊũċĬĲƚőЮШfƣШƚőŸƽĲĬШƣőċƣШƚƣŸƖċŊĲШŔŰШŢƨƣĲШĤċŊƚШŔŰШƽċƖĲőŸƨƚĲƚШŸƖШőŸůĲƚШŸƨƣƓĲƖŉŸƖůĲĬШůŸĬĲƖŰШ
ƣĲĦőŰŸũŸŊŔĲƚШƖĲŊċƖĬŔŰŊШǯŰċŰĦŔċũШƖĲƣƨƖŰƚШċƣШŸĤƚĲƖƻĲĬШƓƖŔĦĲƚЮШcŸƽĲƻĲƖЯШċũƣőŸƨŊőШƚŔũŸƚШŸƖШőĲƖůĲƣŔĦШ

ÑőĲƖĲШċƖĲШƚĲƻĲƖċũШƚƣƨĬŔĲƚШŔŰШŸƣőĲƖШĦŸƨŰƣƖŔĲƚШŸŰШƣőĲШŔůƓċĦƣШŸŉШőĲƖůĲƣŔĦШƚƣŸƖċŊĲШƣŸШƖĲĬƨĦĲШ
ƚƣŸƖċŊĲШũŸƚƚĲƚЮШfŰШ ŔŊĲƖЯШĦŸƽƓĲċШƽċƚШƚƣŸƖĲĬШŔŰШĦŸŰƻĲŰƣŔŸŰċũШċŰĬШőĲƖůĲƣŔĦШĤċŊƚШŉŸƖШǯƻĲШůŸŰƣőƚШ
ƨŰĬĲƖШŰŸƖůċũШĦŸŰĬŔƣŔŸŰƚЮШÑőĲШƖĲƚƨũƣƚШƚőŸƽĲĬШƣőċƣШÂf9ÉШĤċŊƚШőċĬШΠΜШƓĲƖĦĲŰƣШůŸƖĲШŊƖċŔŰШƽĲŔŊőƣШ
ƓĲƖШΝΜΜШĦŸƽƓĲċШŊƖċŔŰƚШƽőĲŰШĦŸůƓċƖĲĬШƣŸШƣőĲШĦŸŰƻĲŰƣŔŸŰċũШƽŸƻĲŰШĤċŊƚШы~ċŰċŰĬőċƖЯШ~ŔũŔŰĬŔШ
ċŰĬШÉőċőЯШΞΜΝΥьЮШ ŰШĲǂƓĲƖŔůĲŰƣШƚőŸƽƚЯШŔŰШ7ċŰŊũċĬĲƚőЯШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШƖĲůċŔŰĲĬШ
ĦŸŰƚƣċŰƣШыΝΠШƓĲƖĦĲŰƣьШŔŰШ]ƖċŔŰÂƖŸШċŰĬШÂf9ÉШĤċŊƚШƣőƖŸƨŊőŸƨƣШǯƻĲШůŸŰƣőƚѣШƚƣŸƖċŊĲШƣŔůĲЮШfŰШ
ċĬĬŔƣŔŸŰЯШƣőĲƚĲШĤċŊƚШƽĲƖĲШċŔƖƣŔŊőƣЯШċŰĬШƣőĲШƚƣŸƖĲĬШƓƖŸĬƨĦĲШĬŔĬШŰŸƣШċĤƚŸƖĤШċƣůŸƚƓőĲƖŔĦШ
ůŸŔƚƣƨƖĲШыcŸƚƚċŔŰШĲƣШċũЮЯШΞΜΝΦьЮШ ШƚŔůŔũċƖШƚƣƨĬǃШĦŸŰĬƨĦƣĲĬШĤǃШ ?~fШŔŰШcċƖǃċŰċШыΞΜΝΡьШŉŸƨŰĬШ
ƚŔũŸШĤċŊƚШƣŸШĤĲШƣőĲШůŸƚƣШĲǭĲĦƣŔƻĲШƓĲƚƣШĦŸŰƣƖŸũШċŰĬШůŸŔƚƣƨƖĲШũŸƚƚШĦŸůƓċƖĲĬШƣŸШůĲƣċũШĤŔŰƚШċŰĬШ
ŢƨƣĲШĤċŊƚЮШ§ƻĲƖċũũЯШőĲƖůĲƣŔĦШƣĲĦőŰŸũŸŊǃШŔƚШĲǭĲĦƣŔƻĲШċƚШĦŸŰƻĲŰƣŔŸŰċũШŉƨůŔŊċŰƣƚЮШfƣШůċĬĲШƣőĲШ
ƓƖĲƚĲŰĦĲШŸŉШƓĲƚƣƚШċŰĬШŔŰƚĲĦƣƚШċũůŸƚƣШŰĲŊũŔŊŔĤũĲЯШƽŔƣőШůĲƖĲũǃШċШΜЮΝΡШƓĲƖĦĲŰƣШũŸƚƚШŔŰШƽĲŔŊőƣШŸƻĲƖШ
ΝΡШůŸŰƣőƚШыÉċŔĬШċŰĬШÂƖċĬőċŰЯШΞΜΝΦьЮ 
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ĦŸĦŸŸŰƚШĲŰƚƨƖĲĬШċũůŸƚƣШŰŸШũŸƚƚĲƚШŸŉШŊƖċŔŰƚЯШƽĲШĦċŰШƣőŔŰťШŸŉШŉċĦŔũŔƣċƣŔŰŊШƚƨĦőШůŸĬĲƖŰШƚƣŸƖċŊĲƚШ
ƣőƖŸƨŊőШƓƨĤũŔĦШƚĲĦƣŸƖШĦŸрŔŰƻĲƚƣůĲŰƣЮШ ŰШĲĦŸŰŸůŔĦċũШċũƣĲƖŰċƣŔƻĲШŔƚШĦŸůůƨŰŔƣǃрũĲƻĲũШƚŔũŸƚШƽőŔĦőШ
ƖĲĬƨĦĲШƣőĲШĦŸƚƣШƓĲƖШƨŰŔƣШŸŉШŊƖċŔŰƚШĬƨĲШƣŸШċШũċƖŊĲƖШĦċƓċĦŔƣǃЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШůċŔŰƣĲŰċŰĦĲШĦŸƚƣШŔƚШ
ċũƚŸШƖĲũċƣŔƻĲũǃШũŸƽЯШƣőƨƚШĦŸůƓĲŰƚċƣŔŰŊШŉŸƖШƣőĲШőŔŊőĲƖШŔŰŔƣŔċũШŔŰƻĲƚƣůĲŰƣЮ 
 
ΣЮΞЮΡ ÉƣƖĲŰŊƣőĲŰŔŰŊШƖƨƖċũШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШůċƖťĲƣШĦőċŰŰĲũƚ 
 
ƚШƣőĲШƚƣƨĬǃШƚőŸƽƚШĬŔƚƣċŰĦĲШŉƖŸůШůċŰĬŔШƖĲƚƨũƣШŔŰШőŔŊőĲƖШũŸƚƚĲƚЯШƓċƖƣŔĦƨũċƖũǃШŉŸƖШƓċĬĬǃШŔŰШ7ŔőċƖШ

ċŰĬШċũƚŸШƚŔŊŰŔǯĦċŰƣШŔƚШ~ċĬőǃċШÂƖċĬĲƚőШŉŸƖШƽőĲċƣЮШfŰШÂƨŰŢċĤЯШƣőĲШůċƖťĲƣШĦőċŰŰĲũƚШċƖĲШƖĲũċƣŔƻĲũǃШ
ĬĲƻĲũŸƓĲĬШĦŸůƓċƖĲĬШƣŸШ7ŔőċƖбШƣőĲƖĲŉŸƖĲЯШƽĲШŸĤƚĲƖƻĲĬШůŸƖĲШũŸƚƚĲƚШŔŰШ7ŔőċƖШċƣШƣőĲШůċƖťĲƣШ
ĦőċŰŰĲũƚЮШÑőĲШƨŰċƻċŔũċĤŔũŔƣǃШŸŉШċĬůŔŰŔƚƣƖċƣĲĬШŉċƖůĲƖƚѣШůċƖťĲƣƚШċũƚŸШũĲċĬƚШƣŸШőŔŊőĲƖШůŸŰĲƣċƖǃШ
ũŸƚƚĲƚШŉŸƖШŉċƖůĲƖƚЮШ[9fШĬŸĲƚШŰŸƣШŸƓĲƖċƣĲШŔŰШ7ŔőċƖЯШƚŸШƣőĲШÂƖŔůċƖǃШ ŊƖŔĦƨũƣƨƖĲШ9ƖĲĬŔƣШ9ŸŸƓĲƖċƣŔŸŰШ
ÉŸĦŔĲƣǃШыÂ 99ÉуƚƣċƣĲШŊŸƻĲƖŰůĲŰƣрƚƨƓƓŸƖƣĲĬШƚŸĦŔĲƣǃьШƓƖŸĦƨƖĲƚШŊƖċŔŰƚЮШ§ŰШƣőĲШŸŰĲШőċŰĬЯШĬĲũċǃƚШ
ĬƨƖŔŰŊШƚĲũũŔŰŊШĦċƨƚĲШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚбШƣőĲƖĲŉŸƖĲЯШůŔĬĬũĲШċŊĲŰƣƚШĤƨǃШċƣШċШũŸƽĲƖШƓƖŔĦĲЮШìĲШ
ŸƻĲƖƚĲƖƻĲĬШƨƓШƣŸШΝΡШƓĲƖĦĲŰƣШŸŉШůŸŰĲƣċƖǃШũŸƚƚШƣŸШŉċƖůĲƖƚШŸƻĲƖШƣőĲШŊŸƻĲƖŰůĲŰƣрċĬůŔŰŔƚƣĲƖĲĬШƓƖŔĦĲЮШ
cĲƖůĲƣŔĦШƣĲĦőŰŸũŸŊŔĲƚШŸƻĲƖШƣƖċĬŔƣŔŸŰċũШŢƨƣĲШĤċŊƚШůċǃШƖĲĬƨĦĲШŊƖċŔŰШũŸƚƚШċƣШƚĲƻĲƖċũШƚƣŸƖċŊĲШƓŸŔŰƣƚЮШ
[ŸƖШĲǂċůƓũĲЯШƚŸůĲШƚƣƨĬŔĲƚШƚőŸƽШƣőċƣШċŔƖƣŔŊőƣШыƚĲċũĲĬьШĤċŊƚШĦċŰШƖĲĬƨĦĲШŊƖċŔŰШũŸƚƚĲƚШĤǃШůŔŰŔůŔǍŔŰŊШ
ƓĲƚƣШċƣƣċĦťƚЮШÑőĲШŊŸƻĲƖŰůĲŰƣШůċǃШĲŰĬŸƖƚĲШőĲƖůĲƣŔĦШĤċŊƚШƣőƖŸƨŊőШ[9fШċŰĬШŸƣőĲƖШƓƨĤũŔĦрƚĲĦƣŸƖШ
ƽċƖĲőŸƨƚĲƚШĤǃШƓƖŸƻŔĬŔŰŊШƚƨĤƚŔĬŔĲƚШƣŸШŉċƖůĲƖƚШƣŸШĦŸƻĲƖШċШŉƖċĦƣŔŸŰШŸŉШƣőĲШĦŸƚƣƚШŸŉШƣőĲƚĲШĤċŊƚЮШfƣШŔƚШ
ƓċƖƣШŸŉШƣőĲШƚŸũƨƣŔŸŰЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШŊŸƻĲƖŰůĲŰƣШƚőŸƨũĬШĦƖĲċƣĲШůŸĬĲƖŰШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШũŔťĲШƣőĲШ
ѣ ĬċŰŔШ ŊƖŔШxŸŊŔƚƣŔĦƚѣШƚƣŸƖċŊĲШƚŔũŸƚШƣŸШĲŰƚƨƖĲШũŸŰŊрƣĲƖůШŉŸŸĬШŊƖċŔŰШƕƨċũŔƣǃШƓƖĲƚĲƖƻċƣŔŸŰЮШìĲШŰĲĲĬШ
ƣŸШĬƖǃШƣőĲШŊƖċŔŰШƣŸШůċŔŰƣċŔŰШƣőĲШƓƖŸƓĲƖШůŸŔƚƣƨƖĲШŔŰШƣőĲШŊƖċŔŰƚШĤĲŉŸƖĲШƚƣŸƖċŊĲЮШ~ŸƚƣШŉċƖůĲƖƚШŔŰШfŰĬŔċШ
ĬŸШƚƨŰШĬƖǃŔŰŊШċƚШƽĲШĬŸШŰŸƣШőċƻĲШůĲĦőċŰŔĦċũШŊƖċŔŰШĬƖǃĲƖƚЮШÉŸЯШƽĲШůƨƚƣШŔŰƻĲƚƣШŔŰШƣőŔƚШĬŔƖĲĦƣŔŸŰШƣŸШ
ƖĲĬƨĦĲШũŸƚƚĲƚШċƣШƣőĲШĬƖǃŔŰŊШũĲƻĲũЮШ 
 
ΣЮΞЮΣ cŔŊőрÉƓĲĲĬШ ŔƖШ9ũĲċŰШ~ċĦőŔŰĲƚШƣŸШƖĲĬƨĦĲШĬƖǃŔŰŊШũŸƚƚ 
 
ìĲШǯŰĬШƣőċƣШůŸƚƣШŉċƖůĲƖƚШƚƣŔũũШƖĲũǃШŸŰШŸƓĲŰрċŔƖоƚƨŰШĬƖǃŔŰŊЯШƽőŔĦőШŔƚШĦŸƚƣũǃШĬƨĲШƣŸШőŔŊőĲƖШũċĤŸƨƖШ
ĲǂƓĲŰƚĲƚЯШĲǂƓŸƚĲƚШƣőĲШŊƖċŔŰШƣŸШĦŸŰƣċůŔŰċƣŔŸŰШċŰĬШũŸƚƚĲƚЯШċŰĬШŔƚШŸŉƣĲŰШƨŰƖĲũŔċĤũĲЯШĲƚƓĲĦŔċũũǃШŔŰШ
ċĬƻĲƖƚĲШƽĲċƣőĲƖШĦŸŰĬŔƣŔŸŰƚШƚƨĦőШċƚШƖċŔŰЮШ ũƣőŸƨŊőШƽŔĬĲƚƓƖĲċĬШŔŰШŉċƖůŔŰŊШĦŔƖĦũĲƚЯШƣőŔƚШĦũĲċŰŔŰŊШ
ůĲƣőŸĬШĬŸĲƚШŰŸƣШĲũŔůŔŰċƣĲШőĲċƻŔĲƖШŔůƓƨƖŔƣŔĲƚШыŊƖċƻĲũЯШŉŸƖĲŔŊŰШŊƖċŔŰƚЯШĲċƖƣőШы[ §Ш~ċŰƨċũьЮШ
ÅĲůŸƻŔŰŊШƣőĲƚĲШŉŸƖĲŔŊŰШůċƣƣĲƖƚШŔƚШĦƖŔƣŔĦċũШƣŸШŔůƓƖŸƻĲШƣőĲШĬƖǃŔŰŊШċŰĬШƚƣŸƖċĤŔũŔƣǃШŸŉШŊƖċŔŰЯШƖĲĬƨĦĲШ
ĬŸĦťċŊĲШċƣШůŔũũŔŰŊЯШċŰĬШŔůƓƖŸƻĲШůŔũũŔŰŊШŸƨƣƓƨƣШċŰĬШƕƨċũŔƣǃбШƚĲĲĬШĦũĲċŰŔŰŊШƽŔũũШƖĲĬƨĦĲШĬċůċŊĲШĤǃШ
ĬŔƚĲċƚĲШċŰĬШŔůƓƖŸƻĲШǃŔĲũĬƚЮШÑőĲƖĲŉŸƖĲЯШŔƣШĤĲĦŸůĲƚШĦƖŔƣŔĦċũШƣŸШƣőĲШƕƨċũŔƣǃШŸŉШƣőĲШǯŰċũШŊƖċŔŰЯШƚĲĲĬЯШ
ŉĲĲĬЯШŸƖШŉŸŸĬШƓƖŸĬƨĦƣЯШƖĲĬƨĦŔŰŊШƣőĲШĦőċŰĦĲƚШŸŉШŔŰƚĲĦƣШŔŰŉĲƚƣċƣŔŸŰƚШċŰĬШůǃĦŸƣŸǂŔŰШĦŸŰƣċůŔŰċƣŔŸŰЮШ
ÖŰŉŸƖƣƨŰċƣĲũǃЯШůŸƚƣШŉċƖůĲƖƚШĦċŰŰŸƣШĤƨǃШċƨƣŸůċƣŔĦШĦũĲċŰŔŰŊШůċĦőŔŰĲƚуƣőċƣШĦċŰШĲċƚŔũǃШƖĲůŸƻĲШ
ƣőĲШőĲċƻŔĲƖШůċƣƣĲƖƚШŉƖŸůШƣőĲШŊƖċŔŰЮШÑőĲƖĲŉŸƖĲЯШƣőĲШŊŸƻĲƖŰůĲŰƣШůƨƚƣШǯŰĬШƣőĲШĤĲƚƣШƽċǃШƣŸШŔŰƚƣċũũШ
őŔŊőрĦċƓċĦŔƣǃШċŰĬШőŔŊőрƚƓĲĲĬШĦũĲċŰŔŰŊШůċĦőŔŰĲƚШċƣШ~ċŰĬŔШũĲƻĲũƚЮ 
 
ìĲШůƨƚƣШĬƖǃШƣőĲШĦĲƖĲċũƚШƣŸШċШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŸŉШƨŰĬĲƖШΝΠШƓĲƖĦĲŰƣШŉƖŸůШċШőċƖƻĲƚƣШůŸŔƚƣƨƖĲШũĲƻĲũШ
ŸŉШůŸƖĲШƣőċŰШΞΜШƓĲƖĦĲŰƣШƣŸШċƻŸŔĬШƚĲƻĲƖĲШĬĲƣĲƖŔŸƖċƣŔŸŰШŔŰШƚƣŸƖċŊĲЮШÑőĲƖĲŉŸƖĲЯШŔůƓƖŸƻĲĬШŊƖċŔŰШĬƖǃŔŰŊШ
ŔƚШƣőĲШǯƖƚƣШƚƣĲƓШŔŰШĦƖĲċƣŔŰŊШċШĬƖǃШĦőċŔŰЮШcŸƽĲƻĲƖЯШůċŰǃШŸƓƣŔŸŰƚШĲǂŔƚƣШŉŸƖШŔůƓƖŸƻĲĬШĬƖǃŔŰŊШƣőƖŸƨŊőШ
ƚůċũũрƚĦċũĲШĬƖǃĲƖƚШƣőċƣШŉċƖůĲƖƚШĦŸƨũĬШƨƚĲШċŰĬШũċƖŊĲƖрƚĦċũĲШĬƖǃĲƖƚШƣőċƣШŉċƖůĲƖШŸƖŊċŰŔǍċƣŔŸŰƚШŸƖШ
ċŊŊƖĲŊċƣŸƖƚШůŔŊőƣШƚƨƓƓũǃЮ 
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ΣЮΞЮΤ ÅŸũĲШŸŉШ9ƨƚƣŸůШcŔƖŔŰŊШ9ĲŰƣƖĲШċŰĬШÖĤĲƖŔǍċƣŔŸŰШŸŉШŉċƖůШůċĦőŔŰĲƖǃ 
 
ĦĦŸƖĬŔŰŊШƣŸШƣőĲШ ŊƖŔĦƨũƣƨƖĲШ9ĲŰƚƨƚШΞΜΝΡрΝΣЯШċƖŸƨŰĬШΥΡШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШċƖĲШƚůċũũШċŰĬШ

ůċƖŊŔŰċũЮШÑőĲǃШĬŸШŰŸƣШőċƻĲШĦŸƚƣũǃШċŊƖŔĦƨũƣƨƖĲШĤƨǃŔŰŊШĦċƓċĦŔƣǃЮШÑőĲƖĲŉŸƖĲЯШƣŸШĬĲċũШƽŔƣőШƣőĲƚĲШ
ƖĲŊŔŸŰċũШƻċƖŔċƣŔŸŰƚШŔŰШũŸƚƚĲƚШƽŔƣőШőŔŊőĲƖШũŸƚƚĲƚШŔŰШũĲƚƚШůĲĦőċŰŔǍĲĬШƚƣċƣĲƚЯШƣőĲШŊŸƻĲƖŰůĲŰƣШůƨƚƣШ
ǯƖƚƣШĦŸůĲШŔŰШċŰĬШůċťĲШůċĦőŔŰĲƖǃШċƻċŔũċĤũĲШƣŸШƣőĲШƖĲƚŸƨƖĦĲрƓŸŸƖШŉċƖůĲƖƚШċƣШċǭŸƖĬċĤũĲШƖċƣĲƚЮШ
ÉĲĦŸŰĬЯШċŰШѢÖĤĲƖŔǍċƣŔŸŰѢШƓũċƣŉŸƖůШĦċŰШƓƖŸƻŔĬĲШŉċƖůШůċĦőŔŰĲƖǃШŉŸƖШƚůċũũШċŰĬШůċƖŊŔŰċũШŉċƖůШ
őŸũĬĲƖƚЮШÑőŔƖĬЯШƣőĲШċĤŸƻĲШƣőŸƨŊőƣШƓƖŸĦĲƚƚШƽŔũũШĤĲШőĲũƓŉƨũШŉŸƖШƣőĲШƚƣċƣĲƚШƽőĲƖĲШůĲĦőċŰŔǍċƣŔŸŰШŸŉШ
ŸƓĲƖċƣŔŸŰƚШŔƚШĬĲƓĲŰĬĲŰƣШŸŰШůċĦőŔŰĲƖǃШĤŸƖƖŸƽĲĬШŉƖŸůШŸƣőĲƖШƚƣċƣĲƚЯШũĲċĬŔŰŊШƣŸШůŸƖĲШũŸƚƚĲƚШĬƨĲШ
ƣŸШċШũċĦťШŸŉШŸŰрƣŔůĲШċƻċŔũċĤŔũŔƣǃШŸŉШŉċƖůШůċĦőŔŰĲƖǃЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲШ7f~ ÅÖШƚƣċƣĲƚШƖĲũǃШŸŰШƣőĲШ
ĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШŉƖŸůШÂƨŰŢċĤШċŰĬШcċƖǃċŰċШĬƨƖŔŰŊШƣőĲШőċƖƻĲƚƣŔŰŊШƚĲċƚŸŰƚбШƽőĲŰШƣőŔƚШĬŸĲƚШŰŸƣШ
ƖĲċĦőШŸŰШƣŔůĲЯШũŸƚƚĲƚШĲƚĦċũċƣĲШĬƨĲШƣŸШũċƣĲШőċƖƻĲƚƣŔŰŊШы9fÂcEÑЯШΞΜΝΡьЮШÑőƨƚЯШƣőĲШƚůċũũШċŰĬШ
ůċƖŊŔŰċũШŉċƖůĲƖƚШĦċŰШŰĲŔƣőĲƖШċǭŸƖĬШƣŸШƓƨƖĦőċƚĲШŰĲƽШůċĦőŔŰĲƖǃШŰŸƖШĦċŰШƣőĲǃШƖĲĦĲŔƻĲШƚĲƖƻŔĦĲƚШŸŰШ
ƣŔůĲЮ 
 
?ċƣċШƚőŸƽƚШƣőċƣШÂƨŰŢċĤѣƚШŊƖĲċƣĲƖШůĲĦőċŰŔǍċƣŔŸŰШũĲĬШƣŸШƖĲũċƣŔƻĲũǃШũŸƽĲƖШũŸƚƚĲƚШċůŸŰŊШƣőĲШƚĲũĲĦƣĲĬШ
ƚƣċƣĲƚШŉŸƖШƣőŔƚШƚƣƨĬǃЮШcŸƽĲƻĲƖЯШƣőĲШƓŸŸƖШƚƣċƣƨƚШŸŉШ9c922ШċŰĬШŉċƖůШƣŸŸũƚШċƻċŔũċĤŔũŔƣǃШыƓĲƖШΝΜΜΜШ
őĲĦƣċƖĲƚьШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШċŰĬШ7ŔőċƖШũĲĬШƣŸШůŸƖĲШũŸƚƚĲƚЯШƖĲŔŰŉŸƖĦŔŰŊШƣőĲШũŔŰťШĤĲƣƽĲĲŰШŉċƖůШ
ůĲĦőċŰŔǍċƣŔŸŰШċŰĬШŉŸŸĬШũŸƚƚЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШŉŸƨŰĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШƣőċƣШƣőĲШũŸƚƚĲƚШċƖĲШůŸƖĲШŔŰШ
ƣőĲШƚƣċƣĲƚШƽŔƣőШċШũŸƽШũĲƻĲũШŸŉШůĲĦőċŰŔǍċƣŔŸŰШƣőċŰШŔŰШƣőĲШůŸƖĲШċŊƖŔĦƨũƣƨƖċũũǃШċĬƻċŰĦĲĬШƚƣċƣĲƚЮШ 
 
ÖĤĲƖŔǍċƣŔŸŰШŸŉШŉċƖůШůċĦőŔŰĲƖǃШĦċŰШǯũũШƣőŔƚШƚĲƖƻŔĦĲШŊċƓЮШ9ċĤШƚĲƖƻŔĦĲƚШũŔťĲШÖĤĲƖШċŰĬШ§ũċШőċƻĲШ
ĤĲĦŸůĲШőŸƨƚĲőŸũĬШŰċůĲƚШƣőċƣШĤƖŔŰŊШĦċĤƚШƣŸШǃŸƨƖШĬŸŸƖƚƣĲƓШċƣШċШĤƨƣƣŸŰЮШìĲШĦċŰШƣőŔŰťШŸŉШƣőŔƚШ
ůĲĦőċŰŔƚůШƣŸШƓƖŸƻŔĬĲШŉċƖůШĲƕƨŔƓůĲŰƣШƣŸШƣőĲШŉċƖůĲƖЮШÖĤĲƖШőċƚШŔƣƚШĦŔƖĦũĲШŸŉШĬƖŔƻĲƖƚШƽőŸШċǭŔũŔċƣĲШ
ƣőĲůƚĲũƻĲƚШƽŔƣőШƣőĲШĦŸůƓċŰǃШċŰĬШƓƖŸƻŔĬĲШĬŸŸƖƚƣĲƓШĦċĤШƚĲƖƻŔĦĲЮШfŰШƣőĲШĦċƚĲШŸŉШfŰĬŔċŰШċŊƖŔĦƨũƣƨƖĲЯШ

 
22ШcŸƽĲƻĲƖЯШƣőĲƖĲШŔƚШċŰШƨŰĲƻĲŰШƓĲŰĲƣƖċƣŔŸŰШċŰĬШƓƖĲƚĲŰĦĲШŸŉШ9c9ƚШċŰĬШŔůƓũĲůĲŰƣƚШŔŰШĬŔǭĲƖĲŰƣШƚƣċƣĲƚЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШΝΞЮΦШƓĲƖĦĲŰƣЯШ
ΝΜЮΦШƓĲƖĦĲŰƣШċŰĬШΞΜЮΠШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШċƓƓШƨƚĲƖƚШĤĲũŸŰŊШƣŸШ7ŔőċƖЯШÅċŢċƚƣőċŰШċŰĬШÖƣƣċƖШÂƖċĬĲƚőЯШƖĲƚƓĲĦƣŔƻĲũǃΟЯШċŰĬШƣőĲШƓĲƖШőĲĦƣċƖĲШ
ċƻċŔũċĤŔũŔƣǃШŸŉШ9c9ƚШċŰĬШŔůƓũĲůĲŰƣƚШŔƚШƖĲũċƣŔƻĲũǃШũŸƽШŔŰШƣőĲƚĲШƚƣċƣĲƚЮШ[ŸƖШĲǂċůƓũĲЯШ7ŔőċƖШőċƚШŸŰũǃШΜЮΝΟШ9c9ƚШċŰĬШΜЮΝΥШŔůƓũĲůĲŰƣƚШƓĲƖШ
ƣőŸƨƚċŰĬШőĲĦƣċƖĲƚЮШÅċŢċƚƣőċŰШőċƚШΜЮΜΦШ9c9ƚШċŰĬШΜЮΝΦШƣŸŸũƚШĦŸůƓċƖĲĬШƣŸШƣőĲШőŔŊőũǃШůĲĦőċŰŔǍĲĬШƚƣċƣĲƚШŸŉШÂƨŰŢċĤШċŰĬШcċƖǃċŰċЯШƽőŔĦőШ
őċƻĲШΞЮΣΦШċŰĬШΞЮΜΝШ9c9ƚЯШċŰĬШΞЮΝΞШċŰĬШΣЮΡΤШŔůƓũĲůĲŰƣƚШƓĲƖШƣőŸƨƚċŰĬШőĲĦƣċƖĲƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШfƣШŉƨƖƣőĲƖШĲůƓőċƚŔǍĲƚШƣőĲШŰĲĲĬШŉŸƖШ
ůĲĦőċŰŔǍċƣŔŸŰШŔŰШƚƣċƣĲƚШũŔťĲШ7ŔőċƖШċŰĬШìĲƚƣШ7ĲŰŊċũЮ 
 

[ŸƖШĲǂċůƓũĲЯШƚƣƨĬŔĲƚШŔŰШ7ċŰŊũċĬĲƚőШƚőŸƽШƣőċƣШ7 ÖрÉÑÅШĬƖǃĲƖШƨƚĲШċƚШċШƚůċũũрƚĦċũĲШxÂ]ШŸƖШ
ĦőċƖĦŸċũрŉƨĲũũĲĬШĬƖǃĲƖШƣĲĦőŰŸũŸŊǃШĦċŰШƖĲĬƨĦĲШƓŸƚƣőċƖƻĲƚƣШĬƖǃŔŰŊШũŸƚƚШĤǃШΞЮΡрΠШƓĲƖĦĲŰƣШ
ĦŸůƓċƖĲĬШƣŸШƣƖċĬŔƣŔŸŰċũШƚƨŰШĬƖǃŔŰŊШůĲƣőŸĬƚЮШ[ċƖůĲƖƚШƽŔĬĲũǃШƨƚĲШƣőĲШEċƚǃ?ƖǃШ~ΡΜΜШŔŰШƚƨĤр
ÉċőċƖċŰШ ŉƖŔĦċŰШĦŸƨŰƣƖŔĲƚШũŔťĲШuĲŰǃċШыìċũťĲƖШѼШ?ċƻŔĲƚЯШΞΜΝΤьЮШÉŸũċƖШĤƨĤĤũĲШĬƖǃĲƖƚШċũƚŸШƚőŸƽĲĬШ
ĲǭĲĦƣŔƻĲШƖĲƚƨũƣƚШŉŸƖШƚůċũũőŸũĬĲƖƚШŔŰШƚŸůĲШĦŸŰƣĲǂƣƚЮШÑőĲШƓƨƖĦőċƚĲШƓƖŔĦĲШŸŉШƣőĲƚĲШĬƖǃĲƖƚШŔƚШ
ċƓƓƖŸǂŔůċƣĲũǃШÅƚШΝЯΣΜЯΜΜΜЯШƽŔƣőШċШƨƚĲрũŔŉĲШŸŉШċƖŸƨŰĬШƣĲŰШǃĲċƖƚШċŰĬШċШƓċǃĤċĦťШƓĲƖŔŸĬШŸŉШΟЮΠΤШ
ǃĲċƖƚЮШ Ш ĦŸƚƣрĤĲŰĲǯƣШ ċŰċũǃƚŔƚШ ĤǃШ ƣőĲШ fŰƣĲƖŰċƣŔŸŰċũШ ÅŔĦĲШ ÅĲƚĲċƖĦőШ fŰƚƣŔƣƨƣĲШ ŉŸƨŰĬШ ƣőċƣШ
ÉŸƨƣőĲċƚƣШ ƚŔċŰШĦŸƨŰƣƖŔĲƚШĦċŰШƖĲċĦőШċШĤƖĲċťĲƻĲŰШƓŸŔŰƣШŔŉШŔŰĬŔƻŔĬƨċũШŉċƖůĲƖƚШƨƚĲШƣőĲШĬƖǃĲƖШƽŔƣőШ
ƣƽŸШőĲĦƣċƖĲƚШŸŉШƖŔĦĲШǯĲũĬƚШċŰĬШƣƽŸШĦƖŸƓƚШǃĲċƖũǃЮШìőĲƖĲШċŊŊƖĲŊċƣŔŸŰШŔƚШƓŸƚƚŔĤũĲЯШũċƖŊĲрƚĦċũĲШ
ůĲĦőċŰŔĦċũШĬƖǃĲƖƚШĦċŰШƖĲĬƨĦĲШĬƖǃŔŰŊШĦŸƚƣƚШċŰĬШċƖĲШŸŉƣĲŰШĦũŸƚĲũǃШũŔŰťĲĬШƣŸШĦũŔůċƣĲрĦŸŰƣƖŸũũĲĬШ
ƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЮ 
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ŉċƖůШůċĦőŔŰĲƖǃѣƚШƨŰĬĲƖƨƚĲШũĲĬШƣŸШŸƻĲƖĦċƓŔƣċũŔǍċƣŔŸŰЮШ[ŸƖШĲǂċůƓũĲЯШŸŰũǃШΡΜрΣΜШƓĲƖĦĲŰƣШƨƣŔũŔǍċƣŔŸŰШ
ŸŉШƣƖċĦƣŸƖƚШыΝΜΜΜШőŸƨƖƚШƓĲƖШǃĲċƖьШŔũũƨƚƣƖċƣĲƚШƣőŔƚШы]ƨũċƣŔШѼШsƨŰĲŢċЯШΞΜΞΜьЮ 
 
~ŸƖĲŸƻĲƖЯШůċĦőŔŰĲƖǃШŔƚШƨƚĲĬШŔŰШċШũŔůŔƣĲĬШƣŔůĲШƽŔŰĬŸƽШŸŉШċШƓċƖƣŔĦƨũċƖШċĦƣŔƻŔƣǃЯШƚŸШŸƽŰŔŰŊШĬŔǭĲƖĲŰƣШ
ŔůƓũĲůĲŰƣƚШŉŸƖШůƨũƣŔƓũĲШŸƓĲƖċƣŔŸŰƚШŔƚШĲĦŸŰŸůŔĦċũũǃШƨŰƻŔċĤũĲЯШĲƚƓĲĦŔċũũǃШŉŸƖШƚůċũũШŉċƖůШőŸũĬĲƖƚШ
ыŔĤŔĬьЮШfŉШŉċƖůĲƖƚШƽőŸШŸƽŰШůċĦőŔŰĲƚШĦŸƨũĬШƖĲŰƣШƣőĲŔƖШƚĲƖƻŔĦĲШƣŸШŰŸŰрŸƽŰŔŰŊШŉċƖůĲƖƚШŸŰШĬĲůċŰĬШ
ƣőƖŸƨŊőШċŰШѣÖĤĲƖрũŔťĲѣШƚĲƣрƨƓЯШƣőŔƚШƽŸƨũĬШĤĲШċШƽŔŰрƽŔŰШŉŸƖШċũũШыÅĲƓŸƖƣШŸŉШƣőĲШ9ŸůůŔƣƣĲĲШŸŰШ?ŸƨĤũŔŰŊШ
[ċƖůĲƖƚѣШfŰĦŸůĲШрШéŸũƨůĲШéffШрШfŰƓƨƣШ~ċŰċŊĲůĲŰƣШŉŸƖШÅĲƚŸƨƖĦĲШÖƚĲШEǭŔĦŔĲŰĦǃЯШΞΜΝΥьЮШÑőĲШċĤŸƻĲШ
ċƖƖċŰŊĲůĲŰƣШƽŔũũШŊŔƻĲШċŰШĲǂƣƖċрŔŰĦŸůĲШƣŸШůċĦőŔŰĲШŸƽŰĲƖƚЮШ ũƚŸЯШƣőċƣШƽŔũũШũĲċĬШƣŸШŸƓƣŔůċũШƨƚĲШŸŉШ
ŔĬũĲШŔŰƻĲƚƣůĲŰƣƚШůċĬĲШŉŸƖШůċĦőŔŰĲƚЮШfŰШċĬĬŔƣŔŸŰЯШƣőŸƚĲШƓŸƚƚĲƚƚŔŰŊШƣőĲШƚťŔũũƚШŸŉШŸƓĲƖċƣŔŰŊШƣőĲШ
ůċĦőŔŰĲƚШƽŸƨũĬШǯŰĬШĲůƓũŸǃůĲŰƣЯШċŰĬШŉċƖůĲƖƚШŰĲĲĬŔŰŊШƣőĲШĬĲƻŔĦĲƚШŉŸƖШĬŔǭĲƖĲŰƣШŉċƖůШŸƓĲƖċƣŔŸŰƚШ
ƽŸƨũĬШƖĲĦĲŔƻĲШƣőĲШƚĲƖƻŔĦĲШƓƖŸůƓƣũǃШċƣШċǭŸƖĬċĤũĲШƓƖŔĦĲƚШыŔĤŔĬьЮШfŰШƣőĲШůŸĬĲũЯШĦƨƚƣŸůШőŔƖŔŰŊШ
ĦĲŰƣƖĲƚЯШőŔŊőрƣĲĦőШőƨĤƚЯШċŰĬШ[ċƖůШ~ċĦőŔŰĲƖǃШ7ċŰťƚШы[~7ƚьШƽŔũũШőĲũƓШƣŸШƚĲƣШƨƓШƣŸШĲċƚĲШƣőĲШ
ůĲĦőċŰŔǍċƣŔŸŰШƓƖŸĦĲƚƚШŸŉШŉċƖůƚЮШÑőĲƖĲШƽĲƖĲШΤЯΟΞΣШƣőŸƨƚċŰĬШ9c9ƚЯШΝΤΤШƣőŸƨƚċŰĬШcŔрƣĲĦőШőƨĤƚЯШ
ċŰĬШΤЯΦΥΤШƣőŸƨƚċŰĬШŉċƖůШůċĦőŔŰĲƖǃШĤċŰťƚШƚĲƣШƨƓШŔŰШÑEрΞΜΞΝрΞΞШƚƓƖĲċĬШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШƚƣċƣĲƚШŔŰШ
fŰĬŔċЮ23ШfŰШċĬĬŔƣŔŸŰЯШċШĦŸůƓƨƣĲƖрĤċƚĲĬШċƓƓũŔĦċƣŔŸŰШĦċũũĲĬШѣ[ Å~ÉѣрШ[ċƖůШ~ċĦőŔŰĲƖǃШÉŸũƨƣŔŸŰƚЯШċШ
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ĦőĲĦťŔŰŊШ ĦŸůƓũĲƣĲĬШ ƕƨĲƚƣŔŸŰŰċŔƖĲƚбШ ƖċŰĬŸůũǃШ ĦőŸŸƚŔŰŊШ ċШ őŸƨƚĲőŸũĬШ ƣŸШ ƚƨƖƻĲǃШ ƣŸШ ƻŔƚŔƣбШ
ĬŔƚĦƨƚƚŔŰŊШƽŔƣőШǯĲũĬШĲŰƨůĲƖċƣŸƖƚШƣőĲШĦőċũũĲŰŊĲƚШƣőĲǃШŉċĦĲШċŰĬШƓƖŸƻŔĬŔŰŊШƚŸũƨƣŔŸŰƚЯШƽőĲƖĲШ
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ìĲШĲŰƚƨƖĲĬШċƣШũĲċƚƣШŸŰĲШƻŔƚŔƣШŸŉШƣőĲШƓƖŸŢĲĦƣШĦŸŸƖĬŔŰċƣŸƖШƣŸШĲċĦőШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШƣŸШĲŰƚƨƖĲШƣőĲШ
ƕƨċũŔƣǃШŸŉШƣőĲШĬċƣċШĦŸũũĲĦƣŔŸŰШċĦƣŔƻŔƣǃЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШƓƖŸŢĲĦƣШƣĲċůШőċĬШƣőĲШƓƖŔƻŔũĲŊĲШŸŉШŔůƓŸƚŔŰŊШ
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ÑőĲШƚƨƖƻĲǃШƣĲċůШƚƨĤůŔƣƣĲĬШƣőĲШĦŸůƓũĲƣĲĬШĬċƣċШĦŸũũĲĦƣŔŸŰШŉŸƖůƚШƣŸШƣőĲШƚƨƖƻĲǃШƚƨƓĲƖƻŔƚŸƖШŉŸƖШ
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ƣőŸƚĲШőċŰĬũĲĬШċƣШƣőĲШĬŔǭĲƖĲŰƣШƓƖŸĦĲƚƚŔŰŊШƚƣċŊĲƚШыƣőƖĲƚőŔŰŊЯШĬƖǃŔŰŊЯШĲƣĦЮьЮ 
 
ÉƨƓƓŸƚĲЯШċƣШƚŸůĲШƓŸŔŰƣЯШƚŸůĲШŔŰĦŸŰƚŔƚƣĲŰĦŔĲƚШċŰĬШƣőĲШƖĲŢĲĦƣŔŸŰШŸŉШƚŸůĲШƕƨĲƚƣŔŸŰŰċŔƖĲƚШċƖĲШ
ŉŸƨŰĬЮШfŰШƣőċƣШĦċƚĲЯШƣőĲƚĲШƕƨĲƚƣŔŸŰŰċŔƖĲƚШƽŔũũШĤĲШƚĲŰƣШĤċĦťШƣŸШƣőĲШƚƨƖƻĲǃШƚƨƓĲƖƻŔƚŸƖƚШŉŸƖШ
ĦũċƖŔǯĦċƣŔŸŰЯШŸƖШƣőĲШƚƨƖƻĲǃШƣĲċůШůċǃШĤĲШċƚťĲĬШƣŸШĦŸũũĲĦƣШƣőĲШƖĲƕƨŔƖĲĬШŔŰŉŸƖůċƣŔŸŰШŉƖŸůШƣőĲШ
ŉċƖůĲƖƚоƚƣċťĲőŸũĬĲƖƚШċŊċŔŰЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲШƚƨƖƻĲǃШƣĲċůШőċĬШůŔƚƚĲĬШĦŸũũĲĦƣŔŰŊШċШŉĲƽШƖĲũĲƻċŰƣШ
ƓŔĲĦĲƚШŸŉШŔŰŉŸƖůċƣŔŸŰЮШÑőĲƖĲŉŸƖĲЯШƣőĲǃШƽĲŰƣШƣŸШƣőĲШǯĲũĬШċŊċŔŰШƣŸШĦŸůƓũĲƣĲШƣőĲШĬċƣċШĦŸũũĲĦƣŔŸŰЮШÑőŔƚШ
ƣǃƓĲШŸŉШĬċƣċШƻċũŔĬċƣŔŸŰШċĦƣŔƻŔƣǃШŔƚШƣŔůĲрĦŸŰƚƨůŔŰŊШŸƖШůċǃШĬĲũċǃШƣőĲШǯŰċũШĬĲũŔƻĲƖǃШŸŉШƣőĲШĬċƣċШƚĲƣƚбШ
őŸƽĲƻĲƖЯШŔƣШƽŔũũШĲŰƚƨƖĲШċШůŔŰŔůƨůШũĲƻĲũШŸŉШĬċƣċШƕƨċũŔƣǃЮШ ŉƣĲƖШƓƖŸƓĲƖũǃШƚĦƖƨƣŔŰŔƚŔŰŊШƣőĲШĦŸũũĲĦƣĲĬШ
ĬċƣċШƽŔƣőШċШĦĲƖƣċŔŰШċĦĦĲƓƣċĤũĲШƕƨċũŔƣǃШũĲƻĲũЯШƽĲШĦŸŰƻĲƖƣĲĬШċŰĬШƚċƻĲĬШŔƣШŔŰШEǂĦĲũШŉŸƖůċƣƚШƚƨŔƣċĤũĲШ
ŉŸƖШŉƨƖƣőĲƖШċŰċũǃƚŔƚЮ 
 
?ċƣċШƓƖŸĦĲƚƚŔŰŊЯШċŰĬШĦũĲċŰŔŰŊШċƖĲШƻŔƣċũШƓċƖƣƚШŸŉШċШƖĲũŔċĤũĲШċŰĬШƓƖĲĬŔĦƣċĤũĲШƚƣƨĬǃШƖĲƓŸƖƣШƓƖŔůċƖŔũǃШ
ĤċƚĲĬШŸŰШƚƨƖƻĲǃЮШcŸƽĲƻĲƖЯШŔƣШőċƚШĤĲĲŰШƚĲĲŰШƣőċƣШċШĦĲƖƣċŔŰШċůŸƨŰƣШŸŉШĦŸũũĲĦƣĲĬШĬċƣċШƖĲůċŔŰƚШ
ůŔƚƚŔŰŊШċŰĬШŔŰĦŸƖƖĲĦƣШŔŰШƻċũƨĲШċŰĬШƨŰŔƣƚШŔŰШƣőĲШǯŰċũШĦũĲċŰƚШĬċƣċƚĲƣƚЮШÑőĲƖĲŉŸƖĲЯШƽĲШĦũĲċŰĲĬШŔƣШ
ċŊċŔŰШƣŸШůŔŰŔůŔƚĲШŊċƓƚШŔŰШƣőĲШǯŰċũШĬċƣċƚĲƣƚЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШŉŸƨŰĬШċШŉĲƽШŸƨƣũŔĲƖƚШŉŸƖШƚŸůĲШŸŉШƣőĲШ
ĦƖŔƣŔĦċũШƻċƖŔċĤũĲƚЮШfŰШƚƨĦőШĦċƚĲƚЯШƽĲШƖĲůŸƻĲĬШƣőĲШƣŸƓШċŰĬШĤŸƣƣŸůШŸŰĲШƓĲƖĦĲŰƣШŸŉШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚЮ 
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Annexure 2: Data collection methods  
 
cċƖƻĲƚƣŔŰŊо9ƖŸƓШĦƨƣƣŔŰŊ 
 
fŰШĦŸŰƚƨũƣċƣŔŸŰШƽŔƣőШƣőĲШŉċƖůĲƖЯШƣőĲШƚƨƖƻĲǃШƣĲċůШĬĲĦŔĬĲĬШƣőĲШĬċƣĲШċŰĬШƣŔůĲШŸŉШőċƖƻĲƚƣŔŰŊШ
ċĦƣŔƻŔƣŔĲƚЮШ[ŔŰċũũǃЯШƣőĲШƚƨƖƻĲǃШƣĲċůШƖĲċĦőĲĬШƣőĲШƚĲũĲĦƣĲĬШŉċƖůĲƖѣƚШƓũŸƣШŸŰШƣőĲШĬċƣĲШŸŉШċĦƣƨċũШ
őċƖƻĲƚƣŔŰŊШƽŔƣőШċũũШƣőĲШĲƕƨŔƓůĲŰƣШƣŸШĲǂƓĲƖŔůĲŰƣШċŰĬШůĲċƚƨƖĲШƣőĲШċƖĲċШŸŉШƣőĲШĦőŸƚĲŰШǯĲũĬЮШ[ŔƖƚƣЯШ
ƣőĲШĲŰƨůĲƖċƣŸƖƚШƖĲĦŸƖĬĲĬШƣőĲШƣŸƣċũШƚŔǍĲШŸŉШƣőĲШƓũŸƣЯШċŰĬШƣőĲŰШƣőĲǃШƖċŰĬŸůũǃШƚĲũĲĦƣĲĬШċШƚƨĤрƓũŸƣШ
ŸŉШΡǂΡШůĲƣƖĲƚШыŰĲċƖрƣŸрĦŸƖŰĲƖШƚƨĤрƓũŸƣƚШċƖĲШƓƖĲŉĲƖċĤũĲьЮШÂƖŸƓĲƖШƓũŸƣШċƖĲċШůĲċƚƨƖĲůĲŰƣШŔƚШ
ŰĲĦĲƚƚċƖǃШƣŸШĦċũĦƨũċƣĲШƣőĲШƓƖŸĬƨĦƣŔŸŰЯШǃŔĲũĬƚШċŰĬШũŸƚƚĲƚШŸĤƣċŔŰĲĬШŉƖŸůШƣőĲШƚƨĤƓũŸƣЮ 
 
ŉƣĲƖШǯǂŔŰŊШƣőĲШĲŰƣŔƖĲШǯĲũĬШċŰĬШƚƨĤрƓũŸƣШċƖĲċЯШƣőĲШƚƨƖƻĲǃШƣĲċůШƖĲƕƨĲƚƣĲĬШƣőĲШŉċƖůĲƖоũċĤŸƨƖĲƖƚШƣŸШ

ƚƣċƖƣШƣőĲШĦƖŸƓрĦƨƣƣŔŰŊШŸŉШƣőĲШƚƨĤрƓũŸƣШŉŸũũŸƽŔŰŊШƣőĲШċĦƣƨċũШƓƖċĦƣŔĦĲШƣőĲǃШƨƚĲĬЮШÑőĲШƚƨƖƻĲǃШƣĲċůШ
ŸĤƚĲƖƻĲĬШƣőĲШĦƖŸƓШĦƨƣрĦƨƣƣŔŰŊШŉƖŸůШƣőĲШƚƨĤрƓũŸƣШċŰĬШĦŸũũĲĦƣĲĬШƣőĲШƖĲƕƨŔƖĲĬШĬċƣċШŉƖŸůШƣőĲШ
ĲǂƓĲƖŔůĲŰƣĲĬШƓũŸƣШŉŸƖШŉƨƖƣőĲƖШċŰċũǃƚŔƚЮШÑőĲШƓƖŸŢĲĦƣШƣĲċůШƣƖŔĲĬШƣŸШĲŰƚƨƖĲШƣőċƣШƣőĲШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШ
ƣőĲШƚƨĤрƓũŸƣоǯĲũĬШƽċƚШĦũŸƚĲШƣŸШƣőĲШċĦƣƨċũШƓƖŸĬƨĦƣŔŸŰШċŰĬШŰŸƣШƣőĲШƓŸƣĲŰƣŔċũШŸƖШůċǂŔůƨůШ
ƓƖŸĬƨĦƣŔŸŰЮШ[ŸƖШĲǂċůƓũĲЯШŔŉШƣőĲШƣŸƣċũШƓƖŸĬƨĦƣŔŸŰШŸŉШƣőĲШƚƨĤрƓũŸƣШыΡǂΡӀΞΡůΞьШŔƚШΝΞШťŊШċŰĬШƣőĲШƣŸƣċũШ
ċƖĲċШŸŉШƣőĲШƓũŸƣШŔƚШΞΜΜΜůΞЯШƣőĲŰШƣőĲШƣŸƣċũШŸƨƣƓƨƣШŸŉШƣőĲШƓũŸƣШƽŔũũШĤĲШΝΞяΞΜΜΜоΞΡѐШӀΦΣΜШťŊЮ 
 
ŉƣĲƖШƣőĲШĦƖŸƓШĦƨƣƣŔŰŊоőċƖƻĲƚƣŔŰŊШŔŰШƣőĲШƚƨĤрƓũŸƣЯШƣőĲШƚƨƖƻĲǃШƣĲċůШƖĲƣƨƖŰĲĬШƣŸШƣőĲШƚƨĤƓũŸƣШƣŸШ

ĦŸũũĲĦƣШŰĲĦĲƚƚċƖǃШĬċƣċШċŰĬШƽĲŔŊőШƣőĲШƓƖŸĬƨĦĲШƖĲůċŔŰŔŰŊШŸŰШƣőĲШŊƖŸƨŰĬЮШ ũũШĲǭŸƖƣƚШƽĲƖĲШůċĬĲШƣŸШ
ƣƖċŔŰШƣőĲШǯĲũĬШƣĲċůШƣŸШĬŸШƣőĲШċĦƣŔƻŔƣŔĲƚШċƚШƖĲƕƨŔƖĲĬШŉŸƖШƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓƚЮШÑőĲƖĲŉŸƖĲЯШƣőĲШƕƨċŰƣŔƣǃШ
ũŸƚƣШŔƚШĲƕƨŔƻċũĲŰƣШƣŸШƣőĲШƽĲŔŊőƣШŸŉШŊƖċŔŰШƖĲůċŔŰŔŰŊШŸŰШƣőĲШŊƖŸƨŰĬШċŉƣĲƖШőċƖƻĲƚƣŔŰŊШŔŰШƣőĲШƚƨĤрƓũŸƣЮШ
ÑőĲШƚƨƖƻĲǃШƣĲċůШċũƚŸШĦŸũũĲĦƣĲĬШƚċůƓũĲƚШŉŸƖШƣőĲШƕƨċũŔƣǃШċƚƚĲƚƚůĲŰƣШŔŰШƣőĲШũċĤŸƖċƣŸƖǃЮ 
 
fŰШƣőĲШƚƨƖƻĲǃĲĬШĬŔƚƣƖŔĦƣƚШŸŉШ~ċĬőǃċШÂƖċĬĲƚőЯШůŸƚƣШŉċƖůĲƖƚШƨƚĲШĦƖŸƓШőċƖƻĲƚƣĲƖƚШŸƖШĦŸůĤŔŰĲШ
őċƖƻĲƚƣĲƖƚШŉŸƖШőċƖƻĲƚƣŔŰŊЮШfŰШƚƨĦőШĦċƚĲƚЯШƣőĲШĲŰƨůĲƖċƣŸƖƚШƖĲĦŸƖĬĲĬШċШŉĲƽШƓŔĲĦĲƚШŸŉШŔŰŉŸƖůċƣŔŸŰЯШ
ũŔťĲШƣőĲШƣǃƓĲƚШŸŉШőċƖƻĲƚƣĲƖƚШƨƚĲĬЯШƣőĲШŸƓƣŔůċũШƨƚĲШƓċƖċůĲƣĲƖƚЯШƣőĲШƚƓĲĲĬШŸŉШƣőĲШƖŸƨƣĲƖƚШƚĲƣШĬƨƖŔŰŊШ
őċƖƻĲƚƣŔŰŊЯШĲƣĦЮШÑőĲŰЯШƣŸШůĲċƚƨƖĲШƣőĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚЯШƣőĲШƚƨƖƻĲǃШƣĲċůШĦŸũũĲĦƣĲĬШƚċůƓũĲƚШŉŸƖШ
ũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШĬċůċŊĲĬШŊƖċŔŰƚЯШůŸƨũĬƚШŸƖШŔŰƚĲĦƣƚШċƣƣċĦťĲĬЯШƣőĲШ
ƓƖĲƚĲŰĦĲШŸŉШŉŸƖĲŔŊŰШůċƣĲƖŔċũƚЯШĲƣĦЮ 
 
~ĲċƚƨƖĲůĲŰƣШŸŉШũŸƚƚĲƚШĬƨƖŔŰŊШƓŸƚƣőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚ 
 
ÑőƖĲƚőŔŰŊ 
 
fŰШĦŸŰƚƨũƣċƣŔŸŰШƽŔƣőШƣőĲШƚĲũĲĦƣĲĬШŉċƖůĲƖШŉŸƖШƣőĲШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣЯШƣőĲШƚƨƖƻĲǃШƣĲċůШǯǂĲĬШċШ
ƣőƖĲƚőŔŰŊШĬċƣĲШċŰĬШƖĲůċŔŰĲĬШċƻċŔũċĤũĲШƣŸШĲǂƓĲƖŔůĲŰƣЮШ[ŔƖƚƣЯШƣőĲШŉċƖůĲƖШƽċƚШƖĲƕƨĲƚƣĲĬШƣŸШƣőƖĲƚőШ
ƣőĲШĦƖŸƓШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШƨƚƨċũШůĲƣőŸĬЮШ ŉƣĲƖШƣőŔƚШƓƖŸĦĲƚƚЯШƣőĲШŊƖċŔŰШŸĤƣċŔŰĲĬШċŰĬШƣőĲШĬŔƚĦċƖĬĲĬШ
ƓũċŰƣШůċƣĲƖŔċũШыƚƣƖċƽЯШĲƣĦЮьШċƖĲШƽĲŔŊőƣĲĬШƚĲƓċƖċƣĲũǃЮШ ĲǂƣЯШƣőĲШƚƨƖƻĲǃШƣĲċůШƣŸŸťШċШƚċůƓũĲШŸŉШΞΡΜŊШ
ŸŉШƣőĲШĬŔƚĦċƖĬĲĬШƚƣƖċƽЯШċŰĬШƣőĲШŊƖċŔŰƚШŔŰШƣőŔƚШƚċůƓũĲШƽĲƖĲШĦŸũũĲĦƣĲĬШċŰĬШƽĲŔŊőƣĲĬЮШÑőŔƚШċůŸƨŰƣШ
ŔƚШƣőĲŰШĬŔƻŔĬĲĬШĤǃШΞΡΜШƣŸШĲƚƣŔůċƣĲШƣőĲШƽĲŔŊőƣШũŸƚƚШċƣШƣőƖĲƚőŔŰŊЮ 
 
ÑőĲШŉċƖůĲƖƚШůċǃШĬŸШƣőĲШƣőƖĲƚőŔŰŊШċĦƣŔƻŔƣǃШůċŰƨċũũǃШŸƖШůĲĦőċŰŔĦċũũǃЮШ?ƨƖŔŰŊШƣőŔƚШċĦƣŔƻŔƣǃЯШƣőĲШ
ƕƨċũŔƣǃШŸŉШŊƖċŔŰƚШůċǃШĤĲШċǭĲĦƣĲĬоĬĲƣĲƖŔŸƖċƣĲШĬĲƓĲŰĬŔŰŊШƨƓŸŰШƣőĲШůŸĬĲШŸŉШƣőƖĲƚőŔŰŊШŸƓĲƖċƣŔŸŰƚЮШ
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fŉШĬŸŰĲШůĲĦőċŰŔĦċũũǃЯШƣőĲШƚƓĲĲĬШŸŉШƣőĲШƣőƖĲƚőĲƖШŰĲĲĬƚШƣŸШĤĲШŸƓƣŔůċũЮШÑőĲШőŔŊőĲƖШƣőĲШƣőƖĲƚőĲƖШ
ƚƓĲĲĬЯШƣőĲШůŸƖĲШƣőĲШŊƖċŔŰШƕƨċũŔƣǃШŔƚШċǭĲĦƣĲĬЮШÉŸůĲƣŔůĲƚШƣőĲШŉċƖůĲƖƚШƨƚĲШĤƨǭċũŸĲƚШŸƖШĤƨũũŸĦťƚШ
ƣŸШƣőƖĲƚőШƣőĲШĦƖŸƓƚШыƓċĬĬǃоƽőĲċƣьбШƣőĲШŊƖċŔŰƚШċƖĲШůŸƖĲШũŔťĲũǃШƣŸШĤĲШĬċůċŊĲĬЮШÑŸШůĲċƚƨƖĲШƣőĲШ
ƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚЯШƣőĲШƚƨƖƻĲǃШƣĲċůШŸĤƚĲƖƻĲĬШƣőĲШƣőƖĲƚőŔŰŊШƓƖŸĦĲƚƚШċŰĬШĦŸũũĲĦƣĲĬШƚċůƓũĲƚШŉŸƖШ
ũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШĬċůċŊĲĬШŊƖċŔŰƚЯШƓƖĲƚĲŰĦĲШŸŉШŉŸƖĲŔŊŰШůċƣĲƖŔċũƚЯШĲƣĦЮШ
ŉƣĲƖШƣőĲШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊЯШƣőĲШƓƖŸŢĲĦƣШƣĲċůШċŰċũǃƚĲĬШƣőĲШǯŰĬŔŰŊЯШċŰĬШƣőĲШċŊŊƖĲŊċƣĲШƕƨċũŔƣǃШũŸƚƚШ

ƽċƚШĲƚƣŔůċƣĲĬЮ 
 
9ũĲċŰŔŰŊШŸƖШƽŔŰŰŸƽŔŰŊ 
 
fůůĲĬŔċƣĲũǃШċŉƣĲƖШƣőĲШƣőƖĲƚőŔŰŊШƓƖŸĦĲƚƚЯШƣőĲШĲŰƨůĲƖċƣŸƖƚШƖĲƕƨĲƚƣĲĬШƣőĲШŉċƖůĲƖоũċĤŸƨƖĲƖƚШƣŸШ
ĦũĲċŰШƣőĲШŊƖċŔŰƚШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШƨƚƨċũШůĲƣőŸĬЮШ ŉƣĲƖШƣőŔƚШƓƖŸĦĲƚƚЯШƣőĲШĦũĲċŰĲĬШŊƖċŔŰƚШċŰĬШƣőĲШ
ĬŔƚĦċƖĬĲĬШƨŰĦũĲċŰШŊƖċŔŰрƚƣƖċƽШůŔǂƣƨƖĲШƽĲƖĲШƽĲŔŊőĲĬШƚĲƓċƖċƣĲũǃШċŰĬШƖĲĦŸƖĬĲĬЮШ ĲǂƣЯШƣőĲШƚƨƖƻĲǃШ
ƣĲċůШƣŸŸťШċШƚċůƓũĲШŸŉШΞΡΜŊШŸŉШƣőĲШĬŔƚĦċƖĬĲĬШƚƣƖċƽрŊƖċŔŰШůŔǂЯШċŰĬШƣőĲШŊƖċŔŰƚШŔŰШƣőŔƚШƚċůƓũĲШƽĲƖĲШ
ĦŸũũĲĦƣĲĬШċŰĬШƽĲŔŊőĲĬЮШÑőŔƚШċůŸƨŰƣШŔƚШƣőĲŰШĬŔƻŔĬĲĬШĤǃШΞΡΜШƣŸШĲƚƣŔůċƣĲШƣőĲШƽĲŔŊőƣШũŸƚƚШċƣШĦũĲċŰŔŰŊЮ 
 
ÉƣŸƖċŊĲШċƣШŉċƖůĲƖѣƚШőŸƨƚĲ 
 
ÑőĲШŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣШċƣШƣőĲШŉċƖůĲƖƚѣШƚƣŸƖċŊĲШŊĲŰĲƖċũũǃШƣċťĲƚШċШůŸƖĲШĲǂƣĲŰĬĲĬШƓĲƖŔŸĬЯШƨƓШƣŸШ
ŰŔŰĲШůŸŰƣőƚШŸƖШůŸƖĲЮШcŸƽĲƻĲƖЯШƣőĲШƓƖŸŢĲĦƣШƣĲċůШőċƻĲШĬĲĦŔĬĲĬШƣŸШťĲĲƓШƣőĲШƚƣŸƖċŊĲШĲǂƓĲƖŔůĲŰƣШ
ƣŔůĲШŉŸƖШƚŔǂШůŸŰƣőƚШƣŸШǯƣШŔŰƣŸШƣőĲШƚƣƨĬǃШŸĤŢĲĦƣŔƻĲЮШ[ŔƖƚƣЯШƣőĲШƚƨƖƻĲǃШƣĲċůШƖĲƕƨĲƚƣĲĬШƣőĲШƚĲũĲĦƣĲĬШ
ŉċƖůĲƖƚШƣŸШŉċĦŔũŔƣċƣĲШƣőĲШĲǂƓĲƖŔůĲŰƣШŸŰШƣőĲШǯƖƚƣШƻŔƚŔƣ24ШċŰĬШĦŸũũĲĦƣĲĬШƚċůƓũĲƚШŉŸƖШũċĤŸƖċƣŸƖǃШ
ƣĲƚƣŔŰŊЮШxŸƚƚĲƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШċƖĲШŊĲŰĲƖċũũǃШĦċƨƚĲĬШĬƨĲШƣŸШŔůƓƖŸƓĲƖШƚƣŸƖċŊĲШŸŉШůċƣĲƖŔċũƚЯШƖŸĬĲŰƣƚЯШ
ŔŰƚĲĦƣƚЯШůŔƣĲƚЯШƓĲƚƣƚЯШůŸƨũĬƚЯШŉƨŰŊŔЯШĲƣĦЮ 
 
ÑőĲШƕƨċũŔƣǃШŸŉШƣőĲШŊƖċŔŰШƻċƖŔĲƚШŔŰƚŔĬĲШƣőĲШƚƣŸƖċŊĲШƚƓċĦĲШċŰĬШĦŸŰƣċŔŰĲƖƚаШƣőĲШŊƖċŔŰШŔŰШƣőĲШƨƓƓĲƖůŸƚƣШ
ċŰĬШŸƨƣĲƖůŸƚƣШũċǃĲƖƚШŔƚШƖĲũċƣŔƻĲũǃШŉƖĲƚőШĦŸůƓċƖĲĬШƣŸШƣőĲШůŔĬĬũĲШċŰĬШũŸƽĲƖůŸƚƣШũċǃĲƖƚЮШÑŸШĬĲċũШ
ƽŔƣőШƚƨĦőШƚŔƣƨċƣŔŸŰƚШĬƨƖŔŰŊШƣőĲШƚƨƖƻĲǃЯШƣőĲШƓƖŸŢĲĦƣШƣĲċůШŊċƻĲШƓƖĲũŔůŔŰċƖǃШŔŰŉŸƖůċƣŔŸŰШċŰĬШƣƖċŔŰŔŰŊШ
ƣŸШƣőĲШƚƨƖƻĲǃШƣĲċůЮШ ĦĦŸƖĬŔŰŊũǃЯШƣőĲШƚƨƖƻĲǃШƣĲċůШĦŸũũĲĦƣĲĬШĬċƣċШċŰĬШƚċůƓũĲƚШŉŸƖШŉƨƖƣőĲƖШċŰċũǃƚŔƚШ
ċŰĬШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊЮШ[ŔŰċũũǃЯШƣőĲШƓƖŸŢĲĦƣШƣĲċůШĦċũĦƨũċƣĲĬШƣőĲШƚƣŸƖċŊĲШũŸƚƚШыƕƨċŰƣŔƣċƣŔƻĲШċŰĬШ
ƕƨċũŔƣċƣŔƻĲьШƽŔƣőШċũũШƣőĲШƖĲƕƨŔƖĲĬШŔŰŉŸƖůċƣŔŸŰЮ 
 
~ĲċƚƨƖŔŰŊШũŸƚƚĲƚШŸŰШƣőĲШŸǭрŉċƖůоůċƖťĲƣШĦőċŰŰĲũƚ 
 
ÑƖċŰƚƓŸƖƣċƣŔŸŰ 
 
ÑőĲШőċƖƻĲƚƣĲĬШĦƖŸƓШċƣШƣőĲШŉċƖůĲƖѣƚШőŸƨƚĲШŸƖШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШŰĲĲĬƚШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШƣőĲШŰĲċƖĲƚƣШ
ůċŰĬŔƚШŸƖШůċƖťĲƣƓũċĦĲƚШыƽőŸũĲƚċũĲƖƚоƖĲƣċŔũĲƖƚьЮШÉŸůĲШŸŉШƣőĲШŉċƖůĲƖƚШƨƚĲĬШŸƓĲŰШƣƖċĦƣŸƖШƣƖŸũũĲǃƚШ
ċŰĬШƚŸůĲШƨƚĲĬШƣƖƨĦťƚЮШfŰШƣőĲШƚƨƖƻĲǃĲĬШĬŔƚƣƖŔĦƣƚЯШƣőĲШŉċƖůĲƖƚШƣƖċŰƚƓŸƖƣĲĬШƣőĲШőċƖƻĲƚƣĲĬШĦƖŸƓШ
ĬŔƖĲĦƣũǃШŉƖŸůШƣőĲШŉċƖůƚШƣŸШůċŰĬŔƚШŸƖШƓƖŔƻċƣĲШƚƣŸƖċŊĲШŉŸƖШƚĲũũŔŰŊбШƣőĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШũŸƚƚШƖĲůċŔŰƚШ
ũŸƽШŸƖШŰĲŊũŔŊŔĤũĲШŉŸƖШƚŸůĲШŉċƖůĲƖƚШĬƨĲШƣŸШũĲƚƚШĬŔƚƣċŰĦĲШƣŸШƖĲċĦőШƣőĲШůċŰĬŔƚЮШ ƣШƣőĲШůċƖťĲƣШ
ĦőċŰŰĲũƚЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШŔƚШĦƖŔƣŔĦċũШƣŸШĬŔƚƣƖŔĤƨƣĲШƣőĲШŊƖċŔŰƚШċƣШƣőĲШĲŰĬрƨƚĲƖЮШÑŸШƣőŔƚШŸĤƚĲƖƻċƣŔŸŰЯШ
ƣőĲШƓƖŸŢĲĦƣШƣĲċůШċƓƓŸŔŰƣĲĬШċШƚƣċƣĲШĦŸŸƖĬŔŰċƣŸƖШċŰĬШŊċƻĲШƣőĲШƖĲƕƨŔƖĲĬШƣƖċŔŰŔŰŊШƣŸШƨŰĬĲƖƣċťĲШƣőĲШ

 
24 There will be at least three visits for the experiment. 
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ƣƖċŰƚƓŸƖƣрũĲƻĲũШĲǂƓĲƖŔůĲŰƣƚЮШÑőĲШċĦƣƨċũШƣƖċŰƚƓŸƖƣШĲǂƓĲƖŔůĲŰƣШƚƣċƖƣĲĬШŔŰШƣőĲШǯƖƚƣШƽĲĲťШŸŉШ~ċǃШ
ΞΜΞΞЮШ 
 
[ŔƖƚƣЯШƣőĲШƚƣċƣĲШĦŸŸƖĬŔŰċƣŸƖШƓƖĲƓċƖĲĬШċШũŔƚƣШŸŉШƣƖċŰƚƓŸƖƣШŸƽŰĲƖƚШċŰĬШƚƣŸƖċŊĲШƨŰŔƣƚШыƽőŸШċƖĲШċĤŸƨƣШ
ƣŸШƣƖċŰƚƓŸƖƣШƣőĲШŊƖċŔŰƚШƣŸШƣőĲШůċƖťĲƣƓũċĦĲьШƣŸШĲǂƓĲƖŔůĲŰƣШƽŔƣőШĬƨƖŔŰŊШƣőĲШĦƖŸƓШůŸƻĲůĲŰƣЮШÑőĲŰЯШ
ŸŰШƣőĲШĬċƣĲШŸŉШƣőĲШċĦƣƨċũШĲǂƓĲƖŔůĲŰƣЯШƣőĲШƚƣċƣĲШĦŸŸƖĬŔŰċƣŸƖШƚĲũĲĦƣĲĬШƣőĲШƚċůƓũĲƚШыċƣШũĲċƚƣШƣőƖĲĲШ
ĤċŊƚьШƖċŰĬŸůũǃШŉƖŸůШƣőĲШĤċŊƚШŸŉШƣőĲШĦƖŸƓШĦőŸƚĲŰШċƣШƣőĲШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЮШÑőĲŰШƣőĲШƚƨƖƻĲǃШ
ĦŸŸƖĬŔŰċƣŸƖШƖĲĦŸƖĬĲĬШƣőĲШŰĲĦĲƚƚċƖǃШƖĲċĬŔŰŊƚШыƽĲŔŊőƣШŸŉШƣőĲШƚĲũĲĦƣĲĬШƚċůƓũĲƚЯШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШ
ƓũċĦĲШŸŉШũŸċĬŔŰŊЯШĬŔƚƣċŰĦĲШƣŸШĦŸƻĲƖЯШƣǃƓĲШŸŉШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШĲƣĦЮьШĤĲŉŸƖĲШĬĲƚƓċƣĦőЮШ ŉƣĲƖШƖĲċĦőŔŰŊШ
ƣőĲШ ĬĲƚƣŔŰċƣŔŸŰЯШ ƣőĲШ ĲŰƨůĲƖċƣŸƖƚШ ƖĲƓĲċƣĲĬШ ƣċťŔŰŊШ ƖĲċĬŔŰŊƚШ ŉŸƖШ ŉƨƖƣőĲƖШ ċŰċũǃƚŔƚШ ċŰĬШ ũŸƚƚШ
ĲƚƣŔůċƣŔŸŰШ ĬƨƖŔŰŊШ ƣƖċŰƚƓŸƖƣċƣŔŸŰЮШ ÑƖċŰƚƓŸƖƣрxŸƚƚĲƚШ ċƖĲШ ŊĲŰĲƖċũũǃШ ĦċƨƚĲĬШ ŔŰШ ƣĲƖůƚШ ŸŉШ ƣőĲШ
ĬŔǭĲƖĲŰĦĲШŸŉШƽĲŔŊőƣƚШĤĲƣƽĲĲŰШƣőĲШƕƨċŰƣŔƣǃШũŸċĬĲĬШċŰĬШƣőĲШƨŰũŸċĬĲĬШыƽĲŔŊőрŔŰШċŰĬШƽĲŔŊőрŸƨƣьШŉŸƖШ
ƚőŸƖƣрĬŔƚƣċŰĦĲШƣƖċŰƚƓŸƖƣċƣŔŸŰЮШcŸƽĲƻĲƖЯШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШċŰĬШƕƨċũŔƣċƣŔƻĲШĬċůċŊĲШĬƨƖŔŰŊШƣƖċŰƚŔƣШ
ƚőŸƨũĬШċũƚŸШĤĲШƖĲĦŸƖĬĲĬШŉŸƖШũŸŰŊШƣƖċŰƚƓŸƖƣШŸƓĲƖċƣŔŸŰƚШыƚƨĦőШċƚШƣŸШƖĲċĦőШƓŸƖƣƚШċŰĬШŸƣőĲƖШĲǂƓŸƖƣШ
ƓŸŔŰƣƚьЮ 
 
ÉƣŸƖċŊĲШċƣШůċƖťĲƣШĦőċŰŰĲũƚШыƽċƖĲőŸƨƚĲƚЯШƽőŸũĲƚċũĲƖƚЯШƖĲƣċŔũĲƖƚьа 
 
ÑőĲШƚƨƓƓũǃШŸŉШŊƖċŔŰƚШŔƚШƚĲċƚŸŰċũШŸƖШċƣШƣőĲШƣŔůĲШŸŉШőċƖƻĲƚƣŔŰŊЯШĤƨƣШƣőĲШĬĲůċŰĬШŉŸƖШƣőĲШŊƖċŔŰƚШŔƚШ
ƣőƖŸƨŊőŸƨƣШ ƣőĲШ ǃĲċƖбШ ƣőĲƖĲŉŸƖĲЯШ ƚƣŸƖċŊĲШ ŔƚШ ĦƖŔƣŔĦċũШ ƣŸШ ťĲĲƓШ ƣőĲШ ŊƖċŔŰƚШ ƚƨŔƣċĤũĲШ ŉŸƖШ őƨůċŰШ
ĦŸŰƚƨůƓƣŔŸŰЮШÖŰŉŸƖƣƨŰċƣĲũǃЯШƚĲƻĲƖċũШƚƣƨĬŔĲƚШƚőŸƽШċШƚƨĤƚƣċŰƣŔċũШċůŸƨŰƣШŸŉШŊƖċŔŰƚШũŸƚƚШƨƚƨċũũǃШ
ŸĦĦƨƖƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШŸƓĲƖċƣŔŸŰƚШċƚШƣőĲШŊƖċŔŰƚШƖĲƕƨŔƖĲШũŸŰŊĲƖШƣŔůĲШċƣШƚƣŸƖċŊĲШƓŸŔŰƣƚШƣŸШůĲĲƣШƣőĲШ
ĬĲůċŰĬШƣőƖŸƨŊőŸƨƣШƣőĲШǃĲċƖЮШÑőĲШƓŸƣĲŰƣŔċũШĦċƨƚĲƚШŸŉШũŸƚƚĲƚШůċǃШĤĲШĬƨĲШƣŸШċƣƣċĦťƚШĤǃШŔŰƚĲĦƣƚЯШ
ůŔƣĲƚЯШƓĲƚƣƚЯШůŸƨũĬƚЯШŉƨŰŊŔЯШĲƣĦЮШ 
 
[ŸƖШƣőŔƚШƚƣƨĬǃЯШƽĲШőċƻĲШƣċťĲŰШƚƣŸƖċŊĲШĲǂƓĲƖŔůĲŰƣƚШċƣШƣőƖĲĲШƓũċĦĲƚШыŉċƖůĲƖƚѣШőŸƨƚĲƚЯШ[9fЯШÂƻƣЮШ
ƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШċŰĬШƽőŸũĲƚċũĲƖƚьЮШÑőĲШƓƖŸŢĲĦƣШƣĲċůШŉŸũũŸƽĲĬШƣőĲШŔĬĲŰƣŔĦċũШƓƖŸĦĲĬƨƖĲШŉŸƖШƣőĲШ
ŸĤŢĲĦƣŔƻĲШůĲċƚƨƖĲůĲŰƣШĬĲƚĦƖŔĤĲĬШŔŰШƣőĲШƚƣŸƖċŊĲШĲǂƓĲƖŔůĲŰƣѣƚШĬĲƚĦƖŔƓƣŔŸŰШċƣШƣőĲШŉċƖůĲƖѣƚШőŸƨƚĲЮ 
 
ÑőĲШƚƣċƣĲШĦŸŸƖĬŔŰċƣŸƖШĦŸũũĲĦƣĲĬШũċĤŸƖċƣŸƖǃШƚċůƓũĲƚШŉŸƖШƣĲƚƣŔŰŊШċŰĬШċŰċũǃƚŔƚШŉŸƖШƕƨċũŔƣċƣŔƻĲШũŸƚƚШ
ĲƚƣŔůċƣŔŸŰЮШÑőĲШƕƨċũŔƣǃШŸŉШŊƖċŔŰƚШƻċƖŔĲƚШŔŰƚŔĬĲШƚƣŸƖċŊĲШƚƓċĦĲШċŰĬШĦŸŰƣċŔŰĲƖƚЯШƽőĲƖĲШƣőĲШŊƖċŔŰШŔŰШ
ƣőĲШƨƓƓĲƖůŸƚƣШċŰĬШŸƨƣĲƖůŸƚƣШũċǃĲƖШŔƚШƖĲũċƣŔƻĲũǃШŉƖĲƚőШĦŸůƓċƖĲĬШƣŸШƣőĲШůŔĬĬũĲШċŰĬШũŸƽĲƖůŸƚƣШ
ũċǃĲƖƚЮШÑőƨƚЯШƽĲШƣƖŔĲĬШƣŸШĲŰƚƨƖĲШĦŸũũĲĦƣŔŰŊШƖĲƓƖĲƚĲŰƣċƣŔƻĲШŊƖċŔŰШƚċůƓũĲƚШŉƖŸůШċƣШũĲċƚƣШƣőƖĲĲШĤċŊƚШ
ыŸŰĲШċƣШƣőĲШĤŸƣƣŸůЯШŸŰĲШċƣШƣőĲШůŔĬĬũĲШċŰĬШŸŰĲШċƣШƣőĲШƣŸƓьШŔŰƚŔĬĲШċШƚƣŸƖċŊĲШŉċĦŔũŔƣǃШċƣШƻċƖŔŸƨƚШ
ĬĲƓƣőƚЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШƽĲШċũƚŸШƨƚĲĬШċШƻŔƚƨċũШƚĦċũĲШƣŸШůĲċƚƨƖĲШƣőĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚĲƚШċŰĬШ
ƖĲĦŸƖĬШƣőĲШŔŰŉŸƖůċƣŔŸŰШƣŸШĦŸůƓċƖĲШƽŔƣőШƣőĲШũċĤŸƖċƣŸƖǃШƣĲƚƣŔŰŊШƖĲƚƨũƣЮ 
 
Annexure 3: Data analysis techniques  

ÑőŔƚШƚĲĦƣŔŸŰШĬŔƚĦƨƚƚĲĬШƣőĲШƣĲĦőŰŔƕƨĲƚШċŰĬШĲƕƨċƣŔŸŰƚШŉŸƖШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШċƚƚĲƚƚůĲŰƣШŸŉШ
ƕƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШŉŸŸĬШũŸƚƚĲƚЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШƨŰĬĲƖƣŸŸťШŸƣőĲƖШŔůƓċĦƣШċƚƚĲƚƚůĲŰƣƚШ
ƚƨĦőШċƚШƣőĲШĲŰƻŔƖŸŰůĲŰƣЯШŰƨƣƖŔĲŰƣШċŰĬШĦċũŸƖŔĲШũŸƚƚĲƚШĲůĤĲĬĬĲĬШŔŰШƣőĲШŉŸŸĬШũŸƚƣЮШìőŔũĲШƣőĲШ
ĲŰƻŔƖŸŰůĲŰƣċũШĬċůċŊĲШŔƚШċШŉƨŰĦƣŔŸŰШŸŉШƣőĲШ]c]ШĲůŔƚƚŔŸŰƚШĲůĤĲĬĬĲĬШŔŰШƣőĲШŉŸŸĬШũŸƚƣЯШƣőĲШxŸƚƚШ
ŸŉШƻċƖŔŸƨƚШůċĦƖŸШċŰĬШůŔĦƖŸŰƨƣƖŔĲŰƣƚШŔƚШĦċũĦƨũċƣĲĬШƨƚŔŰŊШƣőĲШŰƨƣƖŔĲŰƣƚШƓƖĲƚĲŰƣШŔŰШƣőĲШĬĲƚŔƖĲĬШĦƖŸƓШ
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ũŸƚƣЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШŔůƓċĦƣШŸŉШŰƨƣƖŔĲŰƣШċŰĬШĦċũŸƖŔĲШũŸƚƚШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШŔƚШċũƚŸШĬĲƖŔƻĲĬШŉƖŸůШƣőĲШ
ƚĲĦŸŰĬċƖǃШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШċŰŰƨċũШĬŔĲƣċƖǃШƖĲƕƨŔƖĲůĲŰƣƚШŸŉШĬŔǭĲƖĲŰƣШƓŸƓƨũċƣŔŸŰШŊƖŸƨƓƚШŔŰШfŰĬŔċЮ 
 
ÄƨċŰƣŔƣċƣŔƻĲШċŰĬШƕƨċũŔƣċƣŔƻĲШċƚƚĲƚƚůĲŰƣШƣĲĦőŰŔƕƨĲƚ 
 
ÄƨċŰƣŔƣċƣŔƻĲШċƚƚĲƚƚůĲŰƣШы§ĤƚĲƖƻċƣŔŸŰШůĲƣőŸĬь 
 
cċƖƻĲƚƣŔŰŊШxŸƚƚШыŔŰШƓĲƖĦĲŰƣь 

ШШШШШШШШШШШШШШШШШШШὰ     ЮЮЮШыΝь 

 
ШìőĲƖĲШũcаШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШċŰĬШcШċŰĬШxcШĬĲŰŸƣĲƚШƣŸƣċũШĦƖŸƓШőċƖƻĲƚƣĲĬШċŰĬШ
ĦƖŸƓШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣŔŰŊШċĦƣŔƻŔƣŔĲƚЮ 
 
ÉƣŸƖċŊĲоÉƣċũũŔŰŊШxŸƚƚШыŔŰШƓĲƖĦĲŰƣьа 

ШШШШШШШШШШШШШШὰ     вШыΞь 

ìőĲƖĲШũƚƣũаШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШĬƨƖŔŰŊШƚƣċũũŔŰŊШċƣШƣőĲШƓũŸƣШċŰĬШыcрxcьШċŰĬШxƚƣũШĬĲŰŸƣĲƚШƣŸƣċũШĦƖŸƓШ
ƚƣċũũĲĬШċƣШƣőĲШƓũŸƣШċŰĬШƚƣċũũŔŰŊШũŸƚƚШĬƨƖŔŰŊШƚƣċũũŔŰŊШċĦƣŔƻŔƣŔĲƚЮ 
 
ÑőƖĲƚőŔŰŊШxŸƚƚШыŔŰШƓĲƖĦĲŰƣь 
 

ШШШШШШШШШШШШШШὰ     вШыΟь 

ìőĲƖĲШũÑШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШĬƨƖŔŰŊШƣőƖĲƚőŔŰŊбШÑШċŰĬШxÑШĬĲŰŸƣĲШƣŸƣċũШĦƖŸƓШƣőƖĲƚőĲĬШċŰĬШxŸƚƚШ
ĬƨƖŔŰŊШƣőƖĲƚőŔŰŊШċĦƣŔƻŔƣŔĲƚЮ 
 
9ũĲċŰŔŰŊШxŸƚƚШыŔŰШƓĲƖĦĲŰƣь 

ШШШШШШШὰ     вШыΠь 

ìőĲƖĲШũ9ШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШĬƨƖŔŰŊШĦũĲċŰŔŰŊбШ9ШċŰĬШx9ШĬĲŰŸƣĲШƣŸƣċũШĦƖŸƓШĦũĲċŰĲĬШċŰĬШxŸƚƚШ
ĬƨƖŔŰŊШĦũĲċŰŔŰŊШċĦƣŔƻŔƣŔĲƚЮ 
 
?ƖǃŔŰŊШxŸƚƚШыŔŰШƓĲƖĦĲŰƣь 

ШШШШШШШὰ     вШыΡь 

ìőĲƖĲШũ?ШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШĬƨƖŔŰŊШĦũĲċŰŔŰŊбШ?ШċŰĬШx?ШĬĲŰŸƣĲШƣŸƣċũШĦƖŸƓШĬƖŔĲĬШċŰĬШxŸƚƚШĬƨƖŔŰŊШ
ĬƖǃŔŰŊШċĦƣŔƻŔƣŔĲƚЮ 
 
ÑƖċŰƚƓŸƖƣШxŸƚƚШыŔŰШƓĲƖĦĲŰƣь 

ШШШШШШШὰ     вШыΣь 

ìőĲƖĲШũÑƖШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШĬƨƖŔŰŊШĦũĲċŰŔŰŊбШÑƖШċŰĬШxÑƖШĬĲŰŸƣĲШƣŸƣċũШĦƖŸƓШƣƖċŰƚƓŸƖƣĲĬШċŰĬШũŸƚƣШ
ĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣŔŰŊШċĦƣŔƻŔƣŔĲƚЮ 
 
ÉƣŸƖċŊĲШxŸƚƚШыŔŰШƓĲƖĦĲŰƣь 

ШШШШШШШὰ      вШыΤь 
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ìőĲƖĲШũÉШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШĬƨƖŔŰŊШĦũĲċŰŔŰŊбШÉШċŰĬШxƚШĬĲŰŸƣĲШƣŸƣċũШĦƖŸƓШƚƣŸƖĲĬШċŰĬШũŸƚƣШĬƨƖŔŰŊШ
ƚƣŸƖċŊĲШċĦƣŔƻŔƣŔĲƚЮ 
ШШШШШШШШὰ     вШыΥь 
ὸӀΟШƻŔƚŔƣƚбШὰὛыὸьШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚƣŸƖċŊĲШũŸƚƚШċƣШƻŔƚŔƣШὸШĦċũĦƨũċƣĲĬШƨƚŔŰŊШƣőĲШĦŸƨŰƣШċŰĬШƽĲŔŊőƣШ
ůĲƣőŸĬШŊŔƻĲŰШŔŰШĲƕƨċƣŔŸŰШΝΝШĤĲũŸƽЮ 
 
ÑŸƣċũШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШċƖĲШĲƚƣŔůċƣĲĬШĤǃШċŊŊƖĲŊċƣŔŰŊШƣőĲШũŸƚƚĲƚШċƣШĲċĦőШŸƓĲƖċƣŔŸŰЮ 
 
ÑŸƣċũШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШxŸƚƚШыŔŰШƓĲƖĦĲŰƣь 

ШШὰ Ш     выΦь 

ШШШὰ      выΝΜь 

 
ìőĲƖĲШũcÂcШċŰĬШũÂcШċƖĲШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШŔŰШƣőĲШƓŸƚƣőċƖƻĲƚƣШыƣőƖĲƚőŔŰŊЯШĦũĲċŰŔŰŊЯШĬƖǃŔŰŊШċŰĬШ
ƚƣŸƖċŊĲьШċŰĬШőċƖƻĲƚƣѼШƓŸƚƣőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚЯШcЯШxcЯШxÂcШċŰĬШxcÂcШĬĲŰŸƣĲШƣŸƣċũШĦƖŸƓШőċƖƻĲƚƣĲĬШ
ċŰĬШũŸƚƣШĬƨƖŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚЮ 
 
ÉƣŸƖċŊĲШxŸƚƚШыĤǃШ§ĤƚĲƖƻċƣŔŸŰь 
 
ÂĲƖĦĲŰƣċŊĲШũŸƚƚĲƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШċƖĲШĬŔƖĲĦƣũǃШĦċũĦƨũċƣĲĬЯШƨƚŔŰŊШũċĤŸƖċƣŸƖǃШůĲċƚƨƖĲůĲŰƣƚЮШÑőĲШ
ĦŸƨŰƣШċŰĬШƽĲŔŊőƣШůĲƣőŸĬШċƖĲШƨƚĲĬЯШĤċƚĲĬШŸŰШƣőĲШŉŸƖůƨũċШƓƖŸƓŸƚĲĬШĤǃШcċƖƖŔƚШċŰĬШxŔŰĬĤũċĬШ
ыΝΦΤΥьа 
 

ὰ ύ ύ ввввввЮыΝΝь 

ìőĲƖĲЯ 
ὰыƣьὛШŔƚШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚбШὔόШŔƚШƣőĲШŰƨůĤĲƖШŸŉШƨŰĬċůċŊĲĬШŊƖċŔŰƚШыὡόШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШìĲŔŊőƣьбШ
ὔὨШŔƚШƣőĲШŰƨůĤĲƖШŸŉШĬċůċŊĲĬШŊƖċŔŰƚШыὡὨШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШìĲŔŊőƣьЯШċŰĬШὔӀὔόҼὔὨШŔƚШƣőĲШƣŸƣċũШ
ŰƨůĤĲƖШŸŉШŊƖċŔŰƚШŔŰШƣőĲШƚċůƓũĲЮ 
 
[ŸƖШċШĦŸůƓƖĲőĲŰƚŔƻĲШƕƨċŰƣŔǯĦċƣŔŸŰЯШũŸƚƚĲƚШċƣШĲċĦőШƚƣƖċƣƨůШƽċƚШĦċũĦƨũċƣĲĬШċŰĬШċŊŊƖĲŊċƣĲĬШƨƚŔŰŊШ
ƣőĲШůĲƣőŸĬŸũŸŊǃШĬĲƻĲũŸƓĲĬШĤǃШsőċШĲƣШċũЮШыΞΜΝΡьЮШ[ŔƖƚƣЯШƣőĲШũŸƚƚĲƚШƚƣċƣĲĬШĤǃШŉċƖůŔŰŊШőŸƨƚĲőŸũĬƚШ
ċŰĬШŸĤƚĲƖƻĲĬШĤǃШƣőĲШĲƻċũƨċƣŸƖƚШċƖĲШĲǂƣƖċƓŸũċƣĲĬШƣŸШĤũŸĦťШċŰĬШĬŔƚƣƖŔĦƣЮШÑőĲŰШŔƣШƽŸƨũĬШĤĲШĦċũĦƨũċƣĲĬШ
ŉŸƖШƣőĲШƚƣċƣĲрƚƓĲĦŔǯĦШ ŊƖŸрĦũŔůċƣŔĦШǍŸŰĲƚШċŰĬШƣőĲШƚƣċƣĲШũĲƻĲũЮШ[ŔŰċũũǃЯШƣőĲШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰЯШ
ƻċƖŔċŰĦĲШċŰĬШĦŸŰǯĬĲŰĦĲШŔŰƣĲƖƻċũШƽŔũũШĤĲШĦċũĦƨũċƣĲĬШŉŸƖШƣőĲШƓƖĲĦŔƚŔŸŰШŸŉШƣőĲШĲƚƣŔůċƣĲƚЮ 
 
ÑőĲШŉŸƖůƨũċĲШƨƚĲĬШƣŸШĦċũĦƨũċƣĲШƣőĲШĬĲƚŔƖĲĬШƖĲƚƨũƣƚШċƖĲШŊŔƻĲŰШĤĲũŸƽЯШċŰĬШƣőĲШŰŸƣċƣŔŸŰƚШċƖĲШ
ĲǂƓũċŔŰĲĬШŔŰШƣőĲШ ŰŰĲǂƨƖĲа 
 
District -level losses: Farm level  
 
Losses estimation by inquiry:  
 
The total quantity handled at the block level is given by: 



 

99    | REDUCING POST-HARVEST LOSSES IN INDIA 

 
ÑőĲШƣŸƣċũШũŸƚƚШŔŰĦƨƖƖĲĬШШŔƚШŸĤƣċŔŰĲĬШƨƚŔŰŊа 

 

 
ÑőĲШũŸƚƚШыŔŰШƓĲƖĦĲŰƣьШŔƚШŊŔƻĲŰШĤǃа 

 
EƚƣŔůċƣĲĬШ ƻċƖŔċŰĦĲШ ŉŸƖШ ũŸƚƚĲƚШ ŔƚШ ŸĤƣċŔŰĲĬШ ƨƚŔŰŊШ ƣőĲШ ŉŸũũŸƽŔŰŊШ ƚĲƣШ ŸŉШ ĲƕƨċƣŔŸŰƚаШ

 

 
ìőĲƖĲЯШƣőĲШůĲċŰШƕƨċŰƣŔƣǃШőċŰĬũĲĬШŸƖШũŸƚƣШыñŔШŔŰШƣőĲШũċƚƣШĲƕƨċƣŔŸŰьШŔƚШƚƨĤƚƣŔƣƨƣĲĬШŔŰШƣőĲШĲċƖũŔĲƖШ
ĲƕƨċƣŔŸŰƚЮ 
 
?ŔƚƣƖŔĦƣрũĲƻĲũШũŸƚƚĲƚаШÉƣŸƖċŊĲШ 
 
xŸƚƚШĲƚƣŔůċƣŔŸŰШƨƚŔŰŊШŔŰƕƨŔƖǃа 
 
ÄƨċŰƣŔƣǃШƽŔƣőĬƖċƽŰШċƣШƣőĲШĬŔƚƣƖŔĦƣШũĲƻĲũЯШƕƨċŰƣŔƣǃШũŸƚƣШŉŸƖШŔƣőШĬŔƚƣƖŔĦƣШċŰĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШċƖĲШŊŔƻĲŰШ
ƨƚŔŰŊШƣőĲШŉŸũũŸƽŔŰŊШƣőƖĲĲШĲƕƨċƣŔŸŰƚЮ 
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~ċƖťĲƣШũĲƻĲũШыƽőŸũĲƚċũĲƖЯШƖĲƣċŔũĲƖьШƚƣŸƖċŊĲШũŸƚƚĲƚ 
 
xŸƚƚШĲƚƣŔůċƣŔŸŰШƨƚŔŰŊШŸĤƚĲƖƻċƣŔŸŰа 
 
ÑőĲШũŸƚƚШĲƚƣŔůċƣĲШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƣőƖŸƨŊőШŸĤƚĲƖƻċƣŔŸŰШŔƚШĦŸůƓƨƣĲĬШƨƚŔŰŊШƣőĲШŊŔƻĲŰШĲƕƨċƣŔŸŰЮШ
ŰШĲƚƣŔůċƣĲШŸŉШĦŸƖƖĲƚƓŸŰĬŔŰŊШƻċƖŔċŰĦĲШŔƚШŸĤƣċŔŰĲĬШƨƚŔŰŊШƣőĲШƚƨĤƚĲƕƨĲŰƣШĲƕƨċƣŔŸŰШƽőĲƖĲШƣőĲШ

ƻċũƨĲƚШŸŉШĬŔШċŰĬШÑ]ŔШċƖĲШƣőĲШƚċůĲШċƚШƓƖĲƻŔŸƨƚШĲƕƨċƣŔŸŰƚЮШ 

 
 
ÄƨċũŔƣċƣŔƻĲШxŸƚƚШ ƚƚĲƚƚůĲŰƣ 
 
ÑőĲШƚƣƨĬǃШƨƚĲĬШƓƖŔůċƖŔũǃШũċĤŸƖċƣŸƖǃШƣĲƚƣШĬċƣċШƣŸШĲƚƣŔůċƣĲШƣőĲШƕƨċũŔƣċƣŔƻĲШũŸƚƚШŔŰШƣőĲШƓċĬĬǃЯШůċŔǍĲЯШ
ċŰĬШƚŸǃĤĲċŰШƚƨƓƓũǃШĦőċŔŰЮШcŸƽĲƻĲƖЯШƣőĲШƚƣƨĬǃШƨƚĲĬШƣőĲШŉŸũũŸƽŔŰŊШůĲƣőŸĬШƣŸШĲƚƣŔůċƣĲШƣőĲШƕƨċũŔƣǃШ
ũŸƚƚЮШ[ŸƖШĲǂċůƓũĲЯШƽĲШƨƚĲĬШƣőĲШŉŸƖůƨũċаШШƓĲƖĦĲŰƣШñыÄƨċŰƣŔƣǃьӀШэƓĲƖĦĲŰƣШñШыÄƨċũŔƣǃШũŸƚƚьШйШƓĲƖĦĲŰƣШƓƖŔĦĲШ
ƖĲĬƨĦƣŔŸŰШŸŉШƣőĲШĦƖŸƓШñШĬƨĲШƣŸШƕƨċũŔƣǃШũŸƚƚюШйΝΜΜЮШ[ŸƖШĲǂċůƓũĲЯШŔŉШƣőĲШƕƨċũŔƣǃШũŸƚƚШŸŉШĦƖŸƓШñШыŔЮĲЮЯШ
ƓċĬĬǃЯШůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰьШŔƚШΝΞШƓĲƖĦĲŰƣШċŰĬШƣőĲƖĲШŔƚШΞΜШƓĲƖĦĲŰƣШƓƖŔĦĲШƖĲĬƨĦƣŔŸŰШŔŰШƓċĬĬǃЯШůċŔǍĲШ
ċŰĬШƚŸǃĤĲċŰШĬƨĲШƣŸШũŸƽĲƖШƕƨċũŔƣǃЯШƣőĲŰШƣőĲШĲƕƨŔƻċũĲŰƣШƕƨċŰƣŔƣǃШũŸƚƚШŔƚШыΝΞоΝΜΜǂΞΜоΝΜΜьΝΜΜӀШΞЮΠШ
ƓĲƖĦĲŰƣ 
 
]ĲŰĲƖċũũǃЯШƕƨċũŔƣǃШũŸƚƚШŸŉШċШƓƖŸĬƨĦƣШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƽĲƖШƓƖŔĦĲƚШŔŉШƣőĲƖĲШŔƚШċŰШĲǂĦĲƚƚШƚƨƓƓũǃШŸŉШ
ƣőċƣШƓƖŸĬƨĦƣШŔŰШƣőĲШůċƖťĲƣЮШ7ƨƣЯШŸŰШƣőĲШŸƣőĲƖШőċŰĬЯШĬƨƖŔŰŊШƣőĲШũĲċŰШƓĲƖŔŸĬЯШƽőĲŰШƣőĲƖĲШŔƚШċШ
ƚőŸƖƣċŊĲШŸŉШƓƖŸĬƨĦƣƚШŔŰШƣőĲШůċƖťĲƣЯШĲƻĲŰШũŸƽрƕƨċũŔƣǃШƓƖŸĬƨĦƣƚШŉĲƣĦőШċШƖĲċƚŸŰċĤũĲШůċƖťĲƣШƓƖŔĦĲШ
ċŰĬШƻŔĦĲрƻĲƖƚċЮШ[ŸƖШƣőŔƚШƚƣƨĬǃЯШƽĲШƨƚĲШƚƨƖƻĲǃрĤċƚĲĬШƓƖŔĦĲШŔŰŉŸƖůċƣŔŸŰШŉŸƖШĬċůċŊĲĬШƽőĲċƣЯШƓċĬĬǃЯШ
ůċŔǍĲЯШċŰĬШƚŸǃĤĲċŰШŊƖċŔŰШƣŸШĲƚƣŔůċƣĲШƣőĲШƕƨċũŔƣǃШũŸƚƚШĬƨƖŔŰŊШőċƖƻĲƚƣШċŰĬШƓŸƚƣőċƖƻĲƚƣШŸƓĲƖċƣŔŸŰƚЮШ
ìĲШőċƻĲШƨƚĲĬШƣƽŸШƚĲƣƚШŸŉШƽőŸũĲƚċũĲШƓƖŔĦĲƚЯШŸŰĲШŉŸƖШƽőĲŰШƣőĲШƓƖŸĬƨĦĲƖƚШƚĲũũШƣŸШƚƣŸƖċŊĲШƨŰŔƣƚШŸƖШ
ũŸĦċũШċŊŊƖĲŊċƣŸƖƚШċŰĬШƣőĲШŸƣőĲƖШŉŸƖШƽőĲŰШũŸĦċũШċŊŊƖĲŊċƣŸƖƚоƚƣŸƖċŊĲШƨŰŔƣƚоƽőŸũĲƚċũĲƖƚШƚĲũũШŔŰШƣőĲШ
ůċƖťĲƣШĦőċŰŰĲũƚЮ 
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Annexure 4:Symbols and notations used in the Annexure 3  

╨ Ŕ EƚƣŔůċƣĲШŸŉШƕƨċŰƣŔƣǃШőċŰĬũĲĬШŔŰШĬŔƚƣƖŔĦƣШŔШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШċŰШŔŰƕƨŔƖǃШŉŸƖШċШ
ƚƓĲĦŔǯĦШŉċƖůШŸƓĲƖċƣŔŸŰЮ 

7Ŕ  ƨůĤĲƖШŸŉШĤũŸĦťƚШŔŰШĬŔƚƣƖŔĦƣШŔЮ 
ĤŔ  ƨůĤĲƖШŸŉШĤũŸĦťƚШƚĲũĲĦƣĲĬШŉƖŸůШĬŔƚƣƖŔĦƣШŔЮ 
╥░╫  ƨůĤĲƖШŸŉШƻŔũũċŊĲƚШŔŰШĤũŸĦťШĤШŸŉШĬŔƚƣƖŔĦƣШŔЮ 
○░╫  ƨůĤĲƖШŸŉШƻŔũũċŊĲƚШƚĲũĲĦƣĲĬШŔŰШƣőĲШƚĲũĲĦƣĲĬШĤũŸĦťШĤШŸŉШƣőĲШĬĲƚŔŊŰċƣĲĬШĬŔƚƣƖŔĦƣШŔЮ 
╕░╫○  ƨůĤĲƖШŸŉШŉċƖůĲƖƚШŸŉШċШĦƖŸƓШŔŰШƣőĲШƚĲũĲĦƣĲĬШƻŔũũċŊĲШƻШŸŉШƣőĲШĬĲƚŔŊŰċƣĲĬШĤũŸĦťШĤШŸŉШ

ƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШŔЮ 
█░╫○  ƨůĤĲƖШŸŉШŉċƖůĲƖƚШŸŉШċШĦƖŸƓШƚĲũĲĦƣĲĬШŉƖŸůШƚĲũĲĦƣĲĬШƻŔũũċŊĲШƻШŸŉШƣőĲШƚĲũĲĦƣĲĬШĤũŸĦťШ

ĤШŸŉШƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШŔЮ 
◐░╫○█ ÄƨċŰƣŔƣǃШőċŰĬũĲĬШĤǃШċШŉċƖůĲƖШŉШŸŉШċШƓċƖƣŔĦƨũċƖШĦƖŸƓШĬƨƖŔŰŊШċШƚƓĲĦŔǯĦШŉċƖůШŸƓĲƖċƣŔŸŰШ

ŔŰШƣőĲШƚĲũĲĦƣĲĬШƻŔũũċŊĲШƻШŸŉШƣőĲШƚĲũĲĦƣĲĬШĤũŸĦťШĤШŸŉШƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШŔЯШŉŸƖШĬċƣċШ
ĦŸũũĲĦƣŔŸŰШĤǃШŔŰƕƨŔƖǃЮ 

♯░ EƚƣŔůċƣĲШŸŉШũŸƚƚШŔŰШƕƨċŰƣŔƣǃШŸŉШċШƚƓĲĦŔǯĦШĦƖŸƓШĬƨƖŔŰŊШċШŉċƖůШŔŰШĬŔƚƣƖŔĦƣШŔШŉŸƖШĬċƣċШ
ĦŸũũĲĦƣĲĬШĤǃШŔŰƕƨŔƖǃЮ 

♯░╫○█ ÄƨċŰƣŔƣǃШũŸƚƣШŉŸƖШƣőĲШƚĲũĲĦƣĲĬШŉċƖůĲƖШŉШĤĲũŸŰŊŔŰŊШƣŸШƣőĲШƚĲũĲĦƣĲĬШƻƣőШƻŔũũċŊĲШŸŉШƣőĲШ
ƚĲũĲĦƣĲĬШĤƣőШĤũŸĦťШŔŰШƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШŔЯШƨƚŔŰŊШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШŔŰƕƨŔƖǃЮ 

╛ Ŕ EƚƣŔůċƣĲШŸŉШƣőĲШƓĲƖĦĲŰƣċŊĲШƕƨċŰƣŔƣǃШũŸƚƣШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШƨƚŔŰŊШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШ
ŔŰƕƨŔƖǃЮ 

╥╛░ EƚƣŔůċƣĲĬШƻċƖŔċŰĦĲШŸŉШƣőĲШƓĲƖĦĲŰƣċŊĲШƕƨċŰƣŔƣǃШũŸƚƣШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШ
ĦŸũũĲĦƣĲĬШƨƚŔŰŊШŔŰƕƨŔƖǃЮ 

╥♯░ EƚƣŔůċƣĲĬШƻċƖŔċŰĦĲШŸŉШƣőĲШƣŸƣċũШƕƨċŰƣŔƣǃШũŸƚƣШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШ
ƨƚŔŰŊШŔŰƕƨŔƖǃЮ 

╥╨░ EƚƣŔůċƣĲĬШƻċƖŔċŰĦĲШŸŉШƣőĲШƣŸƣċũШƕƨċŰƣŔƣǃШőċŰĬũĲĬШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШ
ĦŸũũĲĦƣĲĬШƨƚŔŰŊШŔŰƕƨŔƖǃЮ 

╨░ EƚƣŔůċƣĲШŸŉШƕƨċŰƣŔƣǃШőċŰĬũĲĬШŔŰШĬŔƚƣƖŔĦƣШŔШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШŸĤƚĲƖƻċƣŔŸŰШŉŸƖШ
ƚƓĲĦŔǯĦШŉċƖůШŸƓĲƖċƣŔŸŰЮ 

◐░╫○█ ÄƨċŰƣŔƣǃШőċŰĬũĲĬШŸŉШċШƓċƖƣŔĦƨũċƖШĦƖŸƓШŔŰШƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШŔЯШŸŉШƣőĲШƚĲũĲĦƣĲĬШĤũŸĦťШ
ĤШŸŉШƣőĲШƚĲũĲĦƣĲĬШƻŔũũċŊĲШƻШĤǃШċШŉċƖůĲƖШŉЯШŉƖŸůШĬċƣċШĦŸũũĲĦƣŔŸŰШĤǃШŸĤƚĲƖƻċƣŔŸŰЮ 

♯░ EƚƣŔůċƣĲШŸŉШũŸƚƚШŔŰШƕƨċŰƣŔƣǃШŔŰШĬŔƚƣƖŔĦƣШŔШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШŸĤƚĲƖƻċƣŔŸŰЮ 

♯░╫○█ ÄƨċŰƣŔƣǃШũŸƚƣШŉŸƖШƣőĲШƚĲũĲĦƣĲĬШŉċƖůĲƖШŉШĤĲũŸŰŊŔŰŊШƣŸШƣőĲШƚĲũĲĦƣĲĬШƻŔũũċŊĲШƻШŸŉШƣőĲШ
ƚĲũĲĦƣĲĬШĤũŸĦťШĤШŸŉШƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШŔЯШŉƖŸůШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШŸĤƚĲƖƻċƣŔŸŰЮ 

╛ Ŕ EƚƣŔůċƣĲШŸŉШƣőĲШƕƨċŰƣŔƣǃШũŸƚƣШŔŰШƓĲƖĦĲŰƣċŊĲШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШƨƚŔŰŊШĬċƣċШĦŸũũĲĦƣĲĬШ
ĤǃШŸĤƚĲƖƻċƣŔŸŰЮ 

╥╛ᴂ░ EƚƣŔůċƣĲĬШƻċƖŔċŰĦĲШŸŉШƣőĲШƓĲƖĦĲŰƣċŊĲШũŸƚƚШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƨƚŔŰŊШ
ŸĤƚĲƖƻċƣŔŸŰЮ 

╥♯░ EƚƣŔůċƣĲĬШƻċƖŔċŰĦĲШŸŉШƣőĲШƣŸƣċũШƕƨċŰƣŔƣǃШũŸƚƚШŸŉШċШƚƓĲĦŔǯĦШĦƖŸƓШĬƨƖŔŰŊШċШƓċƖƣŔĦƨũċƖШ
ŸƓĲƖċƣŔŸŰШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƨƚŔŰŊШŸĤƚĲƖƻċƣŔŸŰЮ 

╥╨░ EƚƣŔůċƣĲĬШƻċƖŔċŰĦĲШŸŉШƣőĲШƣŸƣċũШƕƨċŰƣŔƣǃШőċŰĬũĲĬШŸŉШċШƚƓĲĦŔǯĦШĦƖŸƓШĬƨƖŔŰŊШċШ
ƓċƖƣŔĦƨũċƖШŸƓĲƖċƣŔŸŰШŔŰШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƨƚŔŰŊШŸĤƚĲƖƻċƣŔŸŰЮ 

╛░
╬

 EƚƣŔůċƣĲĬШĦŸůĤŔŰĲĬШƓĲƖĦĲŰƣċŊĲШũŸƚƚШŉŸƖШċШĦƖŸƓШĦШŔŰШƣőĲШĬŔƚƣƖŔĦƣШŔЮ 
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▼░ EƚƣŔůċƣĲШŸŉШƚƣċŰĬċƖĬШĲƖƖŸƖШŸŉШƓĲƖĦĲŰƣċŊĲШũŸƚƚШŔŰШċШƓċƖƣŔĦƨũċƖШŉċƖůШŸƓĲƖċƣŔŸŰШŔŰШƣőĲШ
ŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШŔŰƕƨŔƖǃЮ 

▼░ EƚƣŔůċƣĲШŸŉШƚƣċŰĬċƖĬШĲƖƖŸƖШŸŉШƓĲƖĦĲŰƣċŊĲШũŸƚƚШŔŰШċШƓċƖƣŔĦƨũċƖШŉċƖůШŸƓĲƖċƣŔŸŰШŔŰШƣőĲШ
ŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШĤǃШŸĤƚĲƖƻċƣŔŸŰЮ 

▪░  ƨůĤĲƖШŸŉШĬċƣċШƓŸŔŰƣƚШƣċťĲŰШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƻŔċШŔŰƕƨŔƖǃШĬƨƖŔŰŊШċШƓċƖƣŔĦƨũċƖШŉċƖůШ
ŸƓĲƖċƣŔŸŰШŉŸƖШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШċШƚƓĲĦŔǯĦШĦƖŸƓЮ 

▪░  ƨůĤĲƖШŸŉШĬċƣċШƓŸŔŰƣƚШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƻŔċШŸĤƚĲƖƻċƣŔŸŰШĬƨƖŔŰŊШċШƓċƖƣŔĦƨũċƖШŉċƖůШ
ŸƓĲƖċƣŔŸŰШŉŸƖШƣőĲШŔƣőШĬŔƚƣƖŔĦƣШŉŸƖШċШƚƓĲĦŔǯĦШĦƖŸƓЮ 

╢░ EƚƣŔůċƣĲĬШƚƣċŰĬċƖĬШĲƖƖŸƖШŸŉШĦŸůĤŔŰĲĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŉŸƖШċШŉċƖůШŸƓĲƖċƣŔŸŰШŔŰШƣőĲШ
ĬŔƚƣƖŔĦƣШŔЮ 

╟░◑ ÂƖŸĬƨĦƣŔŸŰШĲƚƣŔůċƣĲШŸŉШƣőĲШƚĲũĲĦƣĲĬШĬŔƚƣƖŔĦƣШŔШŔŰШƣőĲШƚĲũĲĦƣĲĬШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍШ
ŉŸƖШƣőĲШǃĲċƖШƨŰĬĲƖШĦŸŰƚŔĬĲƖċƣŔŸŰЮ 

╛░◑ EƚƣŔůċƣĲĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŸŉШƣőĲШĦŸŰƚŔĬĲƖĲĬШĦƖŸƓШŉŸƖШƣőĲШĬŔƚƣƖŔĦƣШŔШƓƖĲƚĲŰƣШŔŰШƣőĲШ
ċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍЯШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƨƚŔŰŊШŔŰƕƨŔƖǃЮ 

╛◑ EƚƣŔůċƣĲĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŸŉШƣőĲШĦŸŰƚŔĬĲƖĲĬШĦƖŸƓШŉŸƖШƣőĲШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍЯШŉŸƖШ
ĬċƣċШĦŸũũĲĦƣĲĬШƨƚŔŰŊШŔŰƕƨŔƖǃЮ 

╛░◑ EƚƣŔůċƣĲĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŸŉШƣőĲШĦŸŰƚŔĬĲƖĲĬШĦƖŸƓШĬƨƖŔŰŊШċШŉċƖůШŸƓĲƖċƣŔŸŰШŉŸƖШƣőĲШ
ĬŔƚƣƖŔĦƣШŔШƓƖĲƚĲŰƣШŔŰШƣőĲШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍЯШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƨƚŔŰŊШŸĤƚĲƖƻċƣŔŸŰЮ 

╛◑ EƚƣŔůċƣĲĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŸŉШƣőĲШĦŸŰƚŔĬĲƖĲĬШĦƖŸƓШĬƨƖŔŰŊШċШŉċƖůШŸƓĲƖċƣŔŸŰШŉŸƖШƣőĲШ
ċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍЯШŉŸƖШĬċƣċШĦŸũũĲĦƣĲĬШƨƚŔŰŊШŸĤƚĲƖƻċƣŔŸŰЮ 

╛╝
╬

  ċƣŔŸŰċũШũĲƻĲũШĦƖŸƓШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŉŸƖШƣőĲШƚĲũĲĦƣĲĬШĦƖŸƓЮ 

╛░╝ EƚƣŔůċƣĲĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŸĤƣċŔŰĲĬШĤǃШƓŸŸũŔŰŊШŔŰƕƨŔƖǃШċŰĬШŸĤƚĲƖƻċƣŔŸŰШĬċƣċШŉŸƖШ
ċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШŔЮ 

╛▼ EƚƣŔůċƣĲĬШƚƣŸƖċŊĲШũŸƚƚШċƣШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШũĲƻĲũЮ 

╛▼╝
╬

 ÉƣŸƖċŊĲШũŸƚƚШċƣШŰċƣŔŸŰċũШũĲƻĲũЮ 

╟░╝ ÑŸƣċũШƓƖŸĬƨĦƣŔŸŰШŸŉШċШĦƖŸƓШċƣШƣőĲШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШŔЮ 

▼░◑ ÉƣċŰĬċƖĬШĲƖƖŸƖШĲƚƣŔůċƣĲШŸŉШƣőĲШƓĲƖĦĲŰƣċŊĲШĦƖŸƓШũŸƚƚШŔŰШĬŔƚƣƖŔĦƣШŔЯШŔŰШƣőĲШċŊƖŸĦũŔůċƣŔĦШ
ǍŸŰĲШǍЯШƨƚŔŰŊШĬċƣċШĦŸũũĲĦƣĲĬШƻŔċШċĦƣƨċũШŸĤƚĲƖƻċƣŔŸŰоШŔŰƕƨŔƖǃЮ 

╢◑ ÉƣċŰĬċƖĬШ ĲƖƖŸƖШ ĲƚƣŔůċƣĲШ ŸŉШ ĲƚƣŔůċƣĲĬШ ũŸƚƚШ ƓĲƖĦĲŰƣċŊĲШ ŔŰШ ċШ ŉċƖůШ ŸƓĲƖċƣŔŸŰШ
ĦŸŰĬƨĦƣĲĬШŔŰШƣőĲШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍШƨƚŔŰŊШƣőĲШĬċƣċШĦŸũũĲĦƣĲĬШŉƖŸůШŔŰƕƨŔƖǃоШ
ŸĤƚĲƖƻċƣŔŸŰЮ 

╛◑ ÂŸŸũĲĬШĲƚƣŔůċƣĲĬШũŸƚƚШƓĲƖĦĲŰƣċŊĲШŉŸƖШċШŉċƖůШŸƓĲƖċƣŔŸŰШŸŰШċШƚƓĲĦŔǯĦШĦƖŸƓШŔŰШƣőĲШ
ċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍЮ 

╢◑ 9ŸůĤŔŰĲĬШ ƚƣċŰĬċƖĬШ ĲƖƖŸƖШ ĲƚƣŔůċƣĲШ ŸŉШ ĲƚƣŔůċƣĲĬШ ũŸƚƚШ ƓĲƖĦĲŰƣċŊĲШ ŔŰШ ċШ ŉċƖůШ
ŸƓĲƖċƣŔŸŰШĦċƖƖŔĲĬШŸƨƣШŔŰШƣőĲШċŊƖŸĦũŔůċƣŔĦШǍŸŰĲШǍЮ 
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ƚĦƖƨƣŔŰŔǍŔŰŊШċƚƚŸĦŔċƣĲĬШƣĲĦőŰŔƕƨĲƚШċŰĬШĦŸŰĬƨĦƣŔŰŊШċШĦŸůƓċƖċƣŔƻĲШċƚƚĲƚƚůĲŰƣШŸŉШĬŔƻĲƖƚĲШƚƣŸƖċŊĲШ
ƣǃƓĲƚЯШƣőĲШƓċƓĲƖШŸǭĲƖƚШŔŰƚŔŊőƣƚШŉŸƖШƓŸũŔĦǃШŔŰƣĲƖƻĲŰƣŔŸŰƚШƣċƖŊĲƣŔŰŊШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƚƣŸƖċŊĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШƣőĲШƖĲĬƨĦƣŔŸŰШŸŉШƣƖċŰƚŔƣШũŸƚƚĲƚШŔŰШƣőĲШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůШŸŉШfŰĬŔċЮШ 
 
[ŔŰĬŔŰŊƚШŔŰĬŔĦċƣĲШƣőċƣШƣőĲШŊƖċŔŰШƚƣŸƖċŊĲШĦċƓċĦŔƣǃШŸŉШƣőĲШĦŸƨŰƣƖǃШőċƚШŰŸƣШŔŰĦƖĲċƚĲĬШċƣШƓċĦĲШƽŔƣőШ
ŔŰĦƖĲċƚĲƚШŔŰШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰЮШEƻĲŰШƣőŸƨŊőШ[9fШőċƚШċŰШŸĤŢĲĦƣŔƻĲШƣŸШƓőċƚĲШŸƨƣШ9ŸƻĲƖШċŰĬШÂũŔŰƣőШ
ы9 ÂьШƚƣŸƖċŊĲЯШĬƨƖŔŰŊШƓĲċťШƓĲƖŔŸĬƚШƣőĲШůċŰċŊĲůĲŰƣШŸŉШŊƖċŔŰƚШőċƚШƣŸШƖĲũǃШŸŰШ9 ÂЮШfŰШƣĲƖůƚШŸŉШ
ƚƣŸƖċŊĲШƣĲĦőŰŔƕƨĲƚЯШĤƨũťШƚƣŸƖċŊĲШŔƚШůŸƖĲШĲǭŔĦŔĲŰƣШƣőċŰШĤċŊШƚƣŸƖċŊĲШыƚƣŸƖċŊĲШĦŸƚƣШŔƚШċũƚŸШũĲƚƚШƣőċŰШ
ƽċƖĲőŸƨƚĲƚьЯШ ĤƨƣШ ŔƣШ ƖĲƕƨŔƖĲƚШ ĦċƓŔƣċũШ ŔŰƻĲƚƣůĲŰƣШ ċŰĬШ ŔŰŉƖċƚƣƖƨĦƣƨƖċũШ ĬĲƻĲũŸƓůĲŰƣЮШ ƣШ
ƓƖŸĦƨƖĲůĲŰƣЯШŔŰċĬĲƕƨċƣĲШŉċĦŔũŔƣŔĲƚШŔŰĦũƨĬŔŰŊШƚőċĬĲĬШǃċƖĬƚЯШƚċĦťƚЯШċŰĬШĦŸƻĲƖĲĬШƚƣŸƖċŊĲШċƖĲċƚШŔŰШ
ůċƖťĲƣƚЯШĦŸŰƣƖŔĤƨƣĲШƣŸШũŸƚƚĲƚШŉƖŸůШƖŸĬĲŰƣƚШċŰĬШĬƨƚƣƚЮШ~ċŢŸƖШĦċƨƚĲƚШŸŉШũŸƚƚĲƚШċƣШƚƣŸƖċŊĲШċƖĲШ
ůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШċĲƖċƣŔŸŰЯШċŰĬШĤŔŸƣŔĦШŉċĦƣŸƖƚЮШÅĲŊŔŸŰċũũǃШƚťĲƽĲĬШƓƖŸĦƨƖĲůĲŰƣШũĲċĬƚШƣŸШƣƖċŰƚŔƣШ
ũŸƚƚĲƚШĬƨƖŔŰŊШůŸƻĲůĲŰƣШŸŉШƖŔĦĲШċŰĬШƽőĲċƣШŉƖŸůШƚƨƖƓũƨƚШƣŸШĬĲǯĦŔƣШƖĲŊŔŸŰƚШŉŸƖШƣőĲШÂƨĤũŔĦШ
?ŔƚƣƖŔĤƨƣŔŸŰШ ÉǃƚƣĲůШ ыÂ?ÉьЯШ ƣőƖŸƨŊőШ ƽőŔĦőШ ΥΜΜШ ůŔũũŔŸŰШ ƓĲŸƓũĲШ ƖĲĦĲŔƻĲШ ŉƖĲĲШ ƽőĲċƣоƖŔĦĲШ
ыΡťŊоƓĲƖƚŸŰоůŸŰƣőьЮШEǂƓċŰĬŔŰŊШƓƖŸĦƨƖĲůĲŰƣШċŰĬШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŔŰШĦŸŰƚƨůŔŰŊШƖĲŊŔŸŰƚШ
ƽŸƨũĬШƖĲĬƨĦĲШƣƖċŰƚŔƣШũŸƚƚĲƚЮШ 
 
ÑőĲШƖŔĦĲрƽőĲċƣШůċƖťĲƣШŔƚШƖĲŊƨũċƣĲĬШĤǃШŊŸƻĲƖŰůĲŰƣШƓŸũŔĦŔĲƚЯШċŰĬШ[9fШőċƚШƣŸШƓċǃШőĲċƻǃШƖĲŰƣШƣŸШƚŔũŸƚШ
ċŰĬШ ƓƖŔƻċƣĲШ ƽċƖĲőŸƨƚĲƚШŉŸƖШ ƚƣŸƖċŊĲШ ŸŉШ ŊƖċŔŰƚЮШ ÑőĲШ ƓƨĤũŔĦрƓƖŔƻċƣĲШ ƓċƖƣŰĲƖƚőŔƓШ ƣőƖŸƨŊőШ
ŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШÂƖŔƻċƣĲШEŰƣƖĲƓƖĲŰĲƨƖƚШ]ƨċƖċŰƣĲĲШыÂE]ьШƚĦőĲůĲШőċƚШĤĲĲŰШĤĲŰĲǯĦŔċũШƣŸШĲǂƓċŰĬШ
ƣőĲШƚƣŸƖċŊĲШĦċƓċĦŔƣǃЮШcŸƽĲƻĲƖЯШŔƣШőċƚШŰŸƣШƓƖŸůŸƣĲĬШƚƨĤƚƣċŰƣŔċũШƣĲĦőŰŸũŸŊŔĦċũШŔŰƻĲƚƣůĲŰƣШũŔťĲШƨƚĲШ
ŸŉШĦŸŰƻĲǃŸƖШĤĲũƣƚШƣŸШƖĲĬƨĦĲШőċŰĬũŔŰŊШũŸƚƚĲƚЮШ~ŸĬĲƖŰŔƚċƣŔŸŰШŸŉШƚƣŸƖċŊĲШƣĲĦőŰŔƕƨĲƚШƣőƖŸƨŊőШƨƚĲШŸŉШ
őĲƖůĲƣŔĦШĤċŊƚШĦċŰШċũƚŸШƖĲĬƨĦĲШƚƣŸƖċŊĲШċŰĬШůŸƻĲůĲŰƣШũŸƚƚĲƚЮШcĲŰĦĲЯШċůĲŰĬŔŰŊШEƚƚĲŰƣŔċũШ
9ŸůůŸĬŔƣǃШ ĦƣШыE9 ьШƣŸШĲŰĦŸƨƖċŊĲШƓƖŔƻċƣĲШƚĲĦƣŸƖШƓċƖƣŔĦŔƓċƣŔŸŰШŔŰШĲǂƓċŰĬŔŰŊШůŸĬĲƖŰШƚƣŸƖċŊĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲШƽŸƨũĬШőĲũƓШƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШŊƖċŔŰШũŸƚƚĲƚШŔŰШfŰĬŔċЮ 
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Ν fŰƣƖŸĬƨĦƣŔŸŰ 
 
ĬĬƖĲƚƚŔŰŊШ ƣőĲШ ŔůƓĲƖċƣŔƻĲШ ŸŉШ ŉŸŸĬШ ƚĲĦƨƖŔƣǃШ ƽŔƣőШ ŔŰĦƖĲċƚŔŰŊШ ƓŸƓƨũċƣŔŸŰШ ƓƖĲƚƚƨƖĲƚШ ċůŔĬƚƣШ

ƨŰƓƖĲĬŔĦƣċĤũĲШƽĲċƣőĲƖШƻċƖŔċƣŔŸŰƚШŔŰĬƨĦĲĬШĤǃШĦũŔůċƣĲШĦőċŰŊĲШƓŸƚĲƚШċШĦƖŔƣŔĦċũШĦőċũũĲŰŊĲШŉŸƖШ
ůċŰťŔŰĬЮШfŰШƣőŔƚШƚŔƣƨċƣŔŸŰЯШƣőĲƖĲШŔƚШċũƚŸШƚĲƻĲƖĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚШƽőŔĦőШőċƚШőƨŊĲШĲĦŸŰŸůŔĦШċŰĬШ
ĲŰƻŔƖŸŰůĲŰƣċũШĦŸƚƣЮШÂŸƚƣрőċƖƻĲƚƣШũŸƚƚШŔƚШĬĲǯŰĲĬШċƚШƣőĲШƖĲĬƨĦƣŔŸŰШŸŉШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШŸŉШĲĬŔĤũĲШ
ŊƖċŔŰƚШŉƖŸůШőċƖƻĲƚƣШƨƓШƣŸШƣőĲШƖĲƣċŔũШũĲƻĲũШы7ŸǂċũũЯШΝΦΥΣьЮШ]ũŸĤċũũǃШΟΜШƓĲƖĦĲŰƣШŸŉШƣőĲШŉŸŸĬШƓƖŸĬƨĦĲĬШ
ĬŔƚċƓƓĲċƖƚШŔŰШƣőĲШƻċũƨĲрĦőċŔŰƚШċŰĬШŔƚШŰŸƣШċƻċŔũċĤũĲШŉŸƖШĦŸŰƚƨůƓƣŔŸŰШы[ §ЯШΞΜΞΝьЮШÑőĲƖĲŉŸƖĲЯШ
ƖĲĬƨĦŔŰŊШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШĦċŰШĦŸŰƣƖŔĤƨƣĲШƚƨĤƚƣċŰƣŔċũũǃШƣŸШůŸƖĲШƚƨƚƣċŔŰċĤũĲШƨƚĲШŸŉШƖĲƚŸƨƖĦĲƚШ
ŔŰШċŊƖŔĦƨũƣƨƖĲЮШШÑőĲШũŔƣĲƖċƣƨƖĲШƚőŸƽƚШƣőċƣШƚƣŸƖċŊĲШċŰĬШƣƖċŰƚŔƣШũŸƚƚĲƚШċƖĲШőŔŊőĲƖШŔŰШĬĲƻĲũŸƓŔŰŊШ
ĦŸƨŰƣƖŔĲƚШ ĦŸůƓċƖĲĬШ ƣŸШ ĬĲƻĲũŸƓĲĬШ ŰċƣŔŸŰƚШ ĬƨĲШ ƣŸШ ƓŸŸƖШƣĲĦőŰŸũŸŊŔĲƚШ ċŰĬШ ŔŰċĬĲƕƨċƣĲШ
ůċŰċŊĲůĲŰƣШŔŰШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШůċŰƨċũШőċŰĬũŔŰŊШƓƖŸĦĲƚƚĲƚЯШċŰĬШƨƚĲШŸŉШŸƨƣĬċƣĲĬШĲƕƨŔƓůĲŰƣШ
ыuƨůċƖШѼШuċũŔƣċЯШΞΜΝΤбШcŸĬŊĲƚШĲƣШċũЮЯШΞΜΝΜбШ[ §ЯШΞΜΝΝьЮШ ŰŰƨċũũǃШfŰĬŔċШũŸƚƚĲƚШΝΞЮΠΦШůŔũũŔŸŰШůĲƣƖŔĦШ
ƣŸŰŰĲƚШы~~ÑьШŸŉШĦĲƖĲċũШŊƖċŔŰƚШƽŔƣőШĲĦŸŰŸůŔĦШƻċũƨĲШŸŉШÅƚЮШΞΣЯΜΜΜЮΤΦШĦƖŸƖĲƚЯШƽőŔĦőШŔƚШċŰШċũċƖůŔŰŊШ
ǯŊƨƖĲЯШŊŔƻĲŰШfŰĬŔċќƚШΞΞΠЮΟШůŔũũŔŸŰШƓĲŸƓũĲШыΝΣШƓĲƖĦĲŰƣШŸŉШƣőĲШƓŸƓƨũċƣŔŸŰьШƽőŸШċƖĲШƨŰĬĲƖŰŸƨƖŔƚőĲĬШ
ы  79§ ÉЯШΞΜΞΞбШ[ §ЯШΞΜΞΞьЮ 
 
fŰĬŔċШŔŰĬĲĲĬШċĦőŔĲƻĲĬШƣƖĲůĲŰĬŸƨƚШŊƖŸƽƣőШŔŰШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШΤΠЮΞΟШ~~ÑШŔŰШΝΦΣΣрΣΤШƣŸШ
ΟΟΜЮΡШ~~ÑШŔŰШΞΜΞΞрΞΟШы?EÉЯШΞΜΞΟьШċŰĬШŔƚШċШťĲǃШĲǂƓŸƖƣĲƖШĦŸůƓƖŔƚŔŰŊШΠΜШƓĲƖĦĲŰƣШƚőċƖĲШŸŉШŊũŸĤċũШ
ƖŔĦĲШƣƖċĬĲШы?][ÑЯШΞΜΞΟьЮШcŸƽĲƻĲƖЯШƣőĲШĦŸƨŰƣƖǃШŉċĦĲƚШċШљƓċƖċĬŸǂШŸŉШƓũĲŰƣǃњШĬƨĲШƣŸШũċĦťШŸŉШĲǭŔĦŔĲŰƣШ
ŊƖċŔŰШůċŰċŊĲůĲŰƣЮШÑőŔƚШƖĲƚƨũƣƚШŔŰШƓċƖƣШŉƖŸůШƣőĲШƚƨĦĦĲƚƚШŸŉШƓƖŸĬƨĦƣŔŸŰрŸƖŔĲŰƣĲĬШƓŸũŔĦŔĲƚШƣőċƣШ
őċƻĲШŸŉƣĲŰШŰĲŊũĲĦƣĲĬШƣőĲШƻŔƣċũШċƚƓĲĦƣƚШŸŉШŉŸŸĬШƚƣŸƖċŊĲШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰЮШШìŔƣőШĬĲůċŰĬШƓƖŸŢĲĦƣŔŸŰƚШ
ŸŉШΝΟΜЮΣШ~~ÑШŸŉШƽőĲċƣШċŰĬШΝΠΤЮΥШ~~ÑШĤǃШΞΜΟΞШы§E9?о[ §ЯШΞΜΞΟьШƣőĲШŔůƓĲƖċƣŔƻĲШƣŸШċƚƚƨƖĲШ
ŔŰĦƖĲċƚĲĬШċƻċŔũċĤŔũŔƣǃШŸŉШŊƖċŔŰƚШƖĲůċŔŰƚЮШcŸƽĲƻĲƖЯШĦĲƖĲċũШƓƖŸĬƨĦƣŔŸŰЯШƓċƖƣŔĦƨũċƖũǃШƖŔĦĲШƓƖŸĬƨĦƣŔŸŰЯШ
ĦŸůĲƚШƽŔƣőШĲĦŸũŸŊŔĦċũШĦŸƚƣЯШċƚШŊƖŸƨŰĬƽċƣĲƖШũĲƻĲũƚШċƖĲШŉċũũŔŰŊШŸƻĲƖШƣŔůĲШċŰĬШĲŰƻŔƖŸŰůĲŰƣċũШ
ƚƨƚƣċŔŰċĤŔũŔƣǃШŸŉШƓƖŸĬƨĦƣŔŸŰШƓƖċĦƣŔĦĲƚШŔƚШŔŰШƕƨĲƚƣŔŸŰЮШcĲŰĦĲЯШƣőĲШƣƖƨĲрĦŸƚƣШĲǭĲĦƣŔƻĲШƚƣƖċƣĲŊǃШƣŸШ
ŔŰĦƖĲċƚĲШŉŸŸĬШċƻċŔũċĤŔũŔƣǃШŔƚШċƖŊƨċĤũǃШƣŸШŔůƓƖŸƻĲШƓŸƚƣрőċƖƻĲƚƣШŊƖċŔŰШůċŰċŊĲůĲŰƣШƣĲĦőŰŸũŸŊǃЮШ 
 
§ƻĲƖШƣőĲШǃĲċƖƚЯШƣőĲШ[ŸŸĬШ9ŸƖƓŸƖċƣŔŸŰШŸŉШfŰĬŔċШы[9fьЯШƣőĲШĦŸƨŰƣƖǃќƚШŰŸĬċũШƓƨĤũŔĦШċŊĲŰĦǃШŸŉШŊƖċŔŰШ
ůċŰċŊĲůĲŰƣЯШőċƚШĬŸŰĲШƕƨŔƣĲШċШũŸƣШƣŸШĲǂƓċŰĬШƚƣŸƖċŊĲШĦċƓċĦŔƣǃШŔŰШfŰĬŔċЮШcŸƽĲƻĲƖЯШƚƣŸƖċŊĲШċŰĬШ
ƣƖċŰƚŔƣШũŸƚƚĲƚШƖĲůċŔŰШċШĦőċũũĲŰŊĲШĬƨĲШƣŸШũċĦťШŸŉШůŸĬĲƖŰŔƚċƣŔŸŰШŸŉШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШÑőĲШƓŸƚƣőċƖƻĲƚƣШ
ũŸƚƚШŸŉШŊƖċŔŰƚШĬĲƓĲŰĬƚШŸŰШƣőĲШƣŔůĲШŸŉШőċƖƻĲƚƣЯШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŔŰШƣőĲШƓƖŸĬƨĦĲЯШƣőĲШƚőĲũŉШũŔŉĲЯШċŰĬШ
ƣőĲШƚƣŸƖċŊĲШĲŰƻŔƖŸŰůĲŰƣЮШ9ĲƖĲċũƚШċƖĲШƣőĲШůŸƚƣШŔůƓŸƖƣċŰƣШƓƖŸĬƨĦĲШŔŰШfŰĬŔċШĤċƚĲĬШŸŰШƚĦċũĲШŸŉШ
ƓƖŸĬƨĦƣŔŸŰШċŰĬШĬĲůċŰĬШŉŸƖШĦŸŰƚƨůƓƣŔŸŰШƣőƖŸƨŊőŸƨƣШƣőĲШǃĲċƖЮШÉŔŰĦĲЯШƣőĲШőċƖƻĲƚƣŔŰŊШŸŉШƖŔĦĲШċŰĬШ
ƽőĲċƣШ ŔƚШ ƚĲċƚŸŰċũЯШ ĲǭŔĦŔĲŰƣШ ŊƖċŔŰШ ƚƣŸƖċŊĲШ ŉċĦŔũŔƣŔĲƚШ ċƖĲШ ŰĲĲĬĲĬШ ƣŸШ ŉĲĲĬШ ƣőĲШ ƓŸƓƨũċƣŔŸŰШ
ĦŸŰƣŔŰƨŸƨƚũǃШƣőƖŸƨŊőШƣőĲШǃĲċƖЮШcĲŰĦĲЯШƣőĲШŊƖċŔŰШƚƣŸƖċŊĲШƚǃƚƣĲůШŔƚШĦƖƨĦŔċũШŉŸƖШŉŸŸĬШƚĲĦƨƖŔƣǃШŸŉШƣőĲШ
ĦŸƨŰƣƖǃЮШ~ŸƖĲŸƻĲƖЯШĤĲĦċƨƚĲШŊƖċŔŰШũŸƚƚĲƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШƖĲƓƖĲƚĲŰƣШƚƕƨċŰĬĲƖĲĬШĲŰƻŔƖŸŰůĲŰƣċũШ
ƖĲƚŸƨƖĦĲƚЯШƚƨĦőШċƚШƣőĲШƽċƣĲƖШƨƚĲĬШŔŰШƓƖŸĬƨĦƣŔŸŰЯШőĲŰĦĲЯШƣőĲƖĲШŔƚШċŰШĲŰƻŔƖŸŰůĲŰƣċũШůŸƣŔƻĲШƣŸШ
ċĬĬƖĲƚƚШƓŸƚƣőċƖƻĲƚƣШũŸƚƚШŔŰШċĬĬŔƣŔŸŰШƣŸШĦŸŰĦĲƖŰƚШŉŸƖШŉŸŸĬШƚĲĦƨƖŔƣǃЮШ 
 
fŰШfŰĬŔċЯШƚƣŸƖċŊĲШŸŉШŊƖċŔŰШőċƓƓĲŰƚШċƣШŉċƖůĲƖЯШƣƖċĬĲƖЯШċŰĬШŊŸƻĲƖŰůĲŰƣШũĲƻĲũЮШ ŸƣċĤũǃЯШƖŔĦĲШƓƖŸĬƨĦƣŔŸŰШ
ĲǂƓĲƖŔĲŰĦĲĬШċШƚƨĤƚƣċŰƣŔċũШŔŰĦƖĲċƚĲШŉƖŸůШΞΜЮΡΥШ~~ÑШŔŰШΝΦΡΜрΡΝШƣŸШΝΟΡЮΤШ~~ÑШŔŰШΞΜΞΞрΞΟЯШ
ċĦĦŸůƓċŰŔĲĬШĤǃШċШůċƖťĲƣĲĬШƚƨƖƓũƨƚШƖċƣŔŸШƖĲċĦőŔŰŊШΥΠЮΟΡШƓĲƖĦĲŰƣШċƚШŸŉШΞΜΝΡШы ŊƖŔĦƨũƣƨƖĲШ
ÉƣċƣŔƚƣŔĦƚШċƣШċШ]ũċŰĦĲЯШΞΜΞΞьЮШШ§ƨƣШŸŉШΝΟΡЮΤШ~~ÑШŸŉШƖŔĦĲШƓƖŸĬƨĦƣŔŸŰШΡΡЮΥШ~~ÑШŸŉШƖŔĦĲШƽċƚШƓƖŸĦƨƖĲĬШ
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ŔŰШΞΜΞΞрΞΟШĤǃШƣőĲШŊŸƻĲƖŰůĲŰƣШőŔŊőũŔŊőƣŔŰŊШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШċĬĲƕƨċƣĲШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШ
ÉŔůŔũċƖũǃШŉŸƖШƽőĲċƣШƣőĲШƓƖŸĬƨĦƣŔŸŰШĲƚĦċũċƣĲĬШŉƖŸůШΣЮΠΣШ~~ÑШŔŰШΝΦΡΜрΡΝШƣŸШΝΝΜШ~~ÑШŔŰШΞΜΞΞрΞΟШ
ċŰĬШΝΥШ~~ÑШŸŉШƽőĲċƣШŸŉШƓƖŸĦƨƖĲĬШĬƨƖŔŰŊШΞΜΞΞрΞΟЮШ 
 
cĲŰĦĲЯШƣőĲШ]§fШőċƚШƣŸШůċŰċŊĲШƣőŔƚШũċƖŊĲрƚĦċũĲШƚƣŸƖċŊĲШƣőƖŸƨŊőШ[9fШċŰĬШŸƣőĲƖШƚƣċƣĲШċŊĲŰĦŔĲƚШƣŸШ
ĦŸŰƣƖŸũШƖŔĦĲШċŰĬШƽőĲċƣШƓƖŔĦĲШǰƨĦƣƨċƣŔŸŰƚШċŰĬШƣŸШĲŰƚƨƖĲШŉŸŸĬШƚĲĦƨƖŔƣǃШŔŰШƣőĲШĦŸƨŰƣƖǃЮШÑőĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШƣőŔƚШƚƣƖċƣĲŊŔĦШƚƣŸƖċŊĲШőċƚШŔůƓƖŸƻĲĬШŸƻĲƖШƣőĲШǃĲċƖƚЯШőŸƽĲƻĲƖШĲǂƓċŰĬŔŰŊШƚƣŸƖċŊĲШ
ŉċĦŔũŔƣŔĲƚШƖĲůċŔŰƚШċШĦőċũũĲŰŊĲШĬƨĲШƣŸШŔŰĦƖĲċƚĲƚШŔŰШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШċŰĬШůċƖťĲƣĲĬШƚƨƖƓũƨƚЯШċŰĬШ
ĦŸƚƣũŔŰĲƚƚШŸŉШŔŰƻĲƚƣůĲŰƣЮШfŰШƣőŔƚШĦŸŰƣĲǂƣЯШƣőĲШƓċƓĲƖШƓƖŸƻŔĬĲƚШċШĦŸůƓƖĲőĲŰƚŔƻĲШċŰċũǃƚŔƚШŸŉШƣőĲШ
ŊŸƻĲƖŰůĲŰƣќƚШĦƨƖƖĲŰƣШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůЯШċũŸŰŊƚŔĬĲШƣőĲШĲƻċũƨċƣŔŰŊШƣőĲШĲǭĲĦƣŔƻĲŰĲƚƚШŸŉШ
ƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚШŔŰШƖĲĬƨĦŔŰŊШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƽőĲċƣШċŰĬШƖŔĦĲШŔŰШfŰĬŔċЮ 
 

ΝЮΝ ÅĲƚĲċƖĦőШ]ċƓ 
 
ÑőĲШĲǂŔƚƣŔŰŊШĤŸĬǃШŸŉШƖĲƚĲċƖĦőШĲǂőŔĤŔƣƚШċШŰŸƣŔĦĲċĤũĲШŊċƓШŔŰШċĬĬƖĲƚƚŔŰŊШƣőĲШŔŰƣƖŔĦċĦŔĲƚШŸŉШŉŸŸĬШŊƖċŔŰШ
ũŸƚƚĲƚШƽŔƣőŔŰШƣőĲШfŰĬŔċŰШċŊƖŔĦƨũƣƨƖċũШũċŰĬƚĦċƓĲЮШìőŔũĲШƚƓĲĦŔǯĦШƚƣƨĬŔĲƚШĲǂŔƚƣЯШŉŸĦƨƚŔŰŊШŸŰШƣőĲШ
ŔůƓċĦƣШŸŉШŔŰŉĲƚƣċƣŔŸŰШŸŰШƚƣŸƖċŊĲШũŸƚƚĲƚШŉŸƖШƖŔĦĲШċŰĬШƽőĲċƣЯШċƚШƽĲũũШċƚШŸŰШċƚƓĲĦƣƚШŸŉШċŊƖŔĦƨũƣƨƖĲШ
ůċƖťĲƣШ ŔŰŉƖċƚƣƖƨĦƣƨƖĲЯШ ƣőĲƖĲШ ŔƚШ ċШ ĦũĲċƖШ ŰĲĲĬШ ŉŸƖШ ċŰШ ŔŰƣĲƖĬŔƚĦŔƓũŔŰċƖǃШ ċƓƓƖŸċĦőШ ƣőċƣШ
ĦŸůƓƖĲőĲŰƚŔƻĲũǃШĲǂċůŔŰĲƚШŊƖċŔŰШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚШĲůƓũŸǃĲĬШĤǃШĤŸƣőШƓƨĤũŔĦШċŰĬШƓƖŔƻċƣĲШ
ĲŰƣĲƖƓƖŔƚĲƚЮШÑőŔƚШƚƣƨĬǃШċŔůƚШƣŸШĤƖŔĬŊĲШƣőŔƚШƖĲƚĲċƖĦőШŊċƓШĤǃШƓŔŸŰĲĲƖŔŰŊШċШőŸũŔƚƣŔĦШċŰċũǃƚŔƚШŸŉШƻċƖŔŸƨƚШ
ŸƓĲƖċƣŔŸŰƚШŔŰƻŸũƻĲĬШŔŰШŊƖċŔŰШƓƖŸĦƨƖĲůĲŰƣЯШƚƣŸƖċŊĲЯШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШċŊĲŰĦŔĲƚЮШ7ǃШ
ĲƻċũƨċƣŔŰŊШċƚƚŸĦŔċƣĲĬШƣĲĦőŰŔƕƨĲƚШċŰĬШĦŸŰĬƨĦƣŔŰŊШċШĦŸůƓċƖċƣŔƻĲШċƚƚĲƚƚůĲŰƣШŸŉШĬŔƻĲƖƚĲШƚƣŸƖċŊĲШ
ƣǃƓĲƚЯШƣőĲШƓċƓĲƖШŔŰƣĲŰĬƚШƣŸШŸǭĲƖШƻċũƨċĤũĲШŔŰƚŔŊőƣƚШŉŸƖШƓŸũŔĦǃШŔŰƣĲƖƻĲŰƣŔŸŰƚЯШƚƓĲĦŔǯĦċũũǃШƣċƖŊĲƣŔŰŊШ
ƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШƣőĲШƖĲĬƨĦƣŔŸŰШŸŉШũŸƚƚĲƚШŔŰШƣőĲШfŰĬŔċŰШŊƖċŔŰШ
ůċŰċŊĲůĲŰƣШƚǃƚƣĲůЮ 
 

ΝЮΞ §ĤŢĲĦƣŔƻĲƚ 
 
ÄƨĲƚƣŔŸŰƚШƣŸШĤĲШċĬĬƖĲƚƚĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШŔŰĦũƨĬĲШƣőĲШŉŸũũŸƽŔŰŊа 
ü cŸƽШĬŸĲƚШƣőĲШ[9fШůċŰċŊĲШŊƖċŔŰШƚƣŸƖċŊĲЯШŔŰĦũƨĬŔŰŊШƣőĲШƨƚĲШŸŉШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШũċĤŸƨƖШƨƚĲЯШ
ƣĲĦőŰŔƕƨĲƚЯШċŰĬШĦċŰШƣĲĦőŰŸũŸŊŔĦċũШċĬƻċŰĦĲůĲŰƣƚШƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШƽŔƣőŔŰШ
[9fе 

ü ìőċƣШ ċƖĲШ ƣőĲШ ƓƖŔůċƖǃШ ŉċĦƣŸƖƚШ ĦŸŰƣƖŔĤƨƣŔŰŊШ ƣŸШƓŸƚƣрőċƖƻĲƚƣШ ũŸƚƚĲƚШ ŔŰШ ƣƖċĬŔƣŔŸŰċũШ
ƽċƖĲőŸƨƚĲƚШċŰĬШĦŸƻĲƖШċŰĬШƓũŔŰƣőШы9 ÂьШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШƻŔƚрěрƻŔƚШůŸĬĲƖŰШƚŔũŸШŉċĦŔũŔƣŔĲƚШŔŰШ
fŰĬŔċе 

ü ìőċƣШċƖĲШƣőĲШĦŸůůŸŰШĦċƨƚĲƚШŸŉШũŸƚƚĲƚШĬƨƖŔŰŊШƣőĲШƓƖŸĦƨƖĲůĲŰƣШƓƖŸĦĲƚƚШŸŉШůċŢŸƖШŊƖċŔŰƚШ
ŔŰШůċŰĬŔƚШыċŊƖŔĦƨũƣƨƖċũШůċƖťĲƣƚьШŔŰШfŰĬŔċе 
o cŸƽШĬŸШƣőĲƚĲШũŸƚƚĲƚШƻċƖǃШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШƖĲŊŔŸŰƚШċŰĬШŊƖċŔŰƚе 
o ìőċƣШƚƣƖċƣĲŊŔĲƚШĦċŰШĤĲШŔůƓũĲůĲŰƣĲĬШƣŸШůŔŰŔůŔǍĲШũŸƚƚĲƚШĬƨƖŔŰŊШƓƖŸĦƨƖĲůĲŰƣе 
o cŸƽШĬŸШƚƣŸƖċŊĲШĦŸŰĬŔƣŔŸŰƚЯШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШċŰĬШőċŰĬũŔŰŊШƓƖċĦƣŔĦĲƚШŔůƓċĦƣШƣőĲШ
ƕƨċũŔƣǃШċŰĬШƕƨċŰƣŔƣǃШŸŉШŊƖċŔŰƚе 

ü ìőċƣШċƖĲШƣőĲШťĲǃШƚƣċŊĲƚШŔŰШƣőĲШƓƨĤũŔĦШĬŔƚƣƖŔĤƨƣŔŸŰШƓƖŸĦĲƚƚШŸŉШŊƖċŔŰƚШŔŰШfŰĬŔċеШ 
ü ìőċƣШŔƚШƣőĲШĲǂƣĲŰƣШŸŉШŊƖċŔŰШũŸƚƚШĬƨƖŔŰŊШƚƣŸƖċŊĲЯШċŰĬШƣŸШƽőċƣШĲǂƣĲŰƣШĬŸĲƚШƣőĲШƨƚĲШŸŉШőĲƖůĲƣŔĦШ
ƚƣŸƖċŊĲШůĲƣőŸĬƚШƖĲĬƨĦĲШƣőĲƚĲШũŸƚƚĲƚШƽőĲŰШĦŸůƓċƖĲĬШƣŸШƣƖċĬŔƣŔŸŰċũШŊƨŰŰǃШĤċŊƚе 
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ΝЮΟ ?ċƣċĤċƚĲ 
 
ÑőĲШƖĲƚĲċƖĦőШŔƚШƨŰĬĲƖƓŔŰŰĲĬШĤǃШċШĦŸůƓƖĲőĲŰƚŔƻĲШċŰċũǃƚŔƚШŸŉШƚĲĦŸŰĬċƖǃШĬċƣċШƚŸƨƖĦĲƚШċŰĬШŔŰр
ĬĲƓƣőШĦċƚĲШƚƣƨĬŔĲƚШŸŰШĬŔƻĲƖƚĲШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШŔŰШfŰĬŔċЯШċƚШƖĲƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΝЮΝЮШ]ŔƻĲŰШƣőĲШ
ƓŔƻŸƣċũШƖŸũĲШŸŉШ[9fШċƚШƣőĲШƓƖŔůċƖǃШċŊĲŰĦǃШŉŸƖШƓƖŸĦƨƖĲůĲŰƣШċŰĬШƚƣŸƖċŊĲЯШŸƨƖШĬċƣċШĦŸũũĲĦƣŔŸŰШƚƓċŰƚШ
ŔŰŉƖċƚƣƖƨĦƣƨƖċũШŉċĦŔũŔƣŔĲƚЯШƕƨċũŔƣǃШƚƣċŰĬċƖĬƚЯШƚƣŸƖċŊĲШƖĲŊƨũċƣŔŸŰƚЯШċŰĬШƻċƖŔŸƨƚШŊƖċŔŰШƚƣŸƖċŊĲШůŸĬĲũƚШ
ċĦƖŸƚƚШ ƚƣċƣĲƚЯШ ƽŔƣőШ ċĬĬŔƣŔŸŰċũШ ŔŰƚŔŊőƣƚШ ŉƖŸůШ ƣőĲШ ìċƖĲőŸƨƚĲШ ?ĲƻĲũŸƓůĲŰƣШ ċŰĬШ ÅĲŊƨũċƣŸƖǃШ
ƨƣőŸƖŔƣǃШыì?Å ьЮШìĲШőċƻĲШċũƚŸШŔŰĦŸƖƓŸƖċƣĲĬШƚĲĦŸŰĬċƖǃШĬċƣċШŸŰШůċƖťĲƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲЯШƖŸċĬШ

ĬĲŰƚŔƣǃЯШċŰĬШƚƣċƣĲрũĲƻĲũШĤƨĬŊĲƣШċũũŸĦċƣŔŸŰƚШŉŸƖШŉŸŸĬШċŰĬШƽċƖĲőŸƨƚŔŰŊЮШ[ƨƖƣőĲƖůŸƖĲЯШċƚШĬĲƚĦƖŔĤĲĬШ
ŔŰШÑċĤũĲШΤЮΤЯШƓƖŔůċƖǃШĦċƚĲШƚƣƨĬŔĲƚШƽĲƖĲШĦŸŰĬƨĦƣĲĬШŔŰШťĲǃШƓƖŸĦƨƖŔŰŊШƚƣċƣĲƚЯШƚƓĲĦŔǯĦċũũǃШÂƨŰŢċĤЯШ
ŉŸĦƨƚŔŰŊШŸŰШƖŔĦĲШċŰĬШƽőĲċƣШĬƨƖŔŰŊШ ŸƻĲůĤĲƖЯШΞΜΞΟЮШÑŸШċƚƚĲƚƚШƣőĲШŔŰƻŸũƻĲůĲŰƣШŸŉШ[ċƖůĲƖШ
ÂƖŸĬƨĦĲƖШ§ƖŊċŰŔǍċƣŔŸŰƚШы[Â§ƚьШŔŰШƚƣŸƖċŊĲЯШċШŉŸĦƨƚĲĬШŊƖŸƨƓШĬŔƚĦƨƚƚŔŸŰШы[]?ьШƽċƚШĦŸŰĬƨĦƣĲĬШŔŰШ
~ŸŊċШĬŔƚƣƖŔĦƣЯШÂƨŰŢċĤЯШŔŰƻŸũƻŔŰŊШ[Â9ƚШċŰĬШŉċƖůĲƖƚШƣŸШĲƻċũƨċƣĲШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШ
ċƣШƣőĲШŊƖċƚƚƖŸŸƣƚШũĲƻĲũШы[ŔŊƨƖĲШΝЮΝьЮ 
 

Table 1.1: Case Studies location and specifications  
 ċůĲШċŰĬШÑǃƓĲШŸŉШƚƣŸƖċŊĲ 9ŸůůŸĬŔƣǃ xŸĦċƣŔŸŰ 

ÂƖŔƻċƣĲШƽċƖĲőŸƨƚĲШőŔƖĲĬШĤǃШ[9f ìőĲċƣЯШƖŔĦĲ ~ŸŊċШÂƨŰŢċĤ 
ĬċŰŔШ ŊƖŔШũŸŊŔƚƣŔĦƚ ìőĲċƣ ~ŸŊċЯШÂƨŰŢċĤ 

9ŸŰĦƖĲƣĲШƚŔũŸƚ ìőĲċƣ ~ŸŊċЯШÂƨŰŢċĤ 
[ċƖůĲƖШũĲƻĲũШƚƣŸƖċŊĲƚ ÅŔĦĲЯШƽőĲċƣ ~ŸŊċЯШÂƨŰŢċĤ 
9ŸŰƻĲŰƣŔŸŰċũШƚƣŸƖċŊĲƚШŸŉШ[9fШ
ы9ŸŰƣƖŸũШŊƖŸƨƓШŉŸƖШĦċƚĲШƚƣƨĬǃьШ
ŸƓĲƖċƣĲĬШĤǃШ9ì9 

ÅŔĦĲЯШìőĲċƣ ~ŸŊċЯШÂƨŰŢċĤ 

 
Figure 1.1: Research design 
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Ξ ƚƚĲƚƚůĲŰƣШŸŉШ[9fќƚШƓŸƚƣőċƖƻĲƚƣШŊƖċŔŰШůċŰċŊĲůĲŰƣШ
ƚǃƚƣĲů 

 
ìőĲċƣШċŰĬШƖŔĦĲШċƖĲШƣőĲШůċŢŸƖШƚƣċƓũĲШŊƖċŔŰƚШŉŸƖШŉŸŸĬШƚĲĦƨƖŔƣǃШŔŰШfŰĬŔċЮШ7ĲŔŰŊШƣőĲШůċŢŸƖШĦŸůƓŸŰĲŰƣƚШ
ŸŉШƣőĲШÂƨĤũŔĦШ?ŔƚƣƖŔĤƨƣŔŸŰШÉǃƚƣĲůШыÂ?ÉьЯШŔƣШŔƚШĲƚƚĲŰƣŔċũШƣŸШĲǭŔĦŔĲŰƣũǃШůċŰċŊĲШƣőĲШƓƖŸĦƨƖĲůĲŰƣЯШ
ƚƣŸƖċŊĲШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШŊƖċŔŰЮШfŰШfŰĬŔċЯШƣőĲШƖŔĦĲШċŰĬШƽőĲċƣШůċƖťĲƣƚШċƖĲШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШ
őŔŊőШƚƣŸĦťƚШċƣШ[9fШŊƖċŰċƖŔĲƚЯШƖĲŊŔŸŰċũũǃШĦŸŰĦĲŰƣƖċƣĲĬШƓƖŸĦƨƖĲůĲŰƣЯШċŰĬШőƨŊĲШĬĲůċŰĬШŉŸƖШƓƨĤũŔĦШ
ĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШĦŸůůŸĬŔƣŔĲƚЮШ]ŔƻĲŰШƣőĲШƚƣƖċƣĲŊŔĦШŔůƓŸƖƣċŰĦĲШŸŉШƣőĲƚĲШŊƖċŔŰƚЯШƖŔĦĲШċŰĬШƽőĲċƣШ
ůċƖťĲƣШċƖĲШũċƖŊĲũǃШĦŸŰƣƖŸũũĲĬШĤǃШƣőĲШŊŸƻĲƖŰůĲŰƣƚШŉŸƖШƓƖŔĦĲШƚƣċĤŔũŔǍċƣŔŸŰШŔŰШĬŸůĲƚƣŔĦШůċƖťĲƣЮ 
 
[9fЯШƣőĲШŰŸĬċũШċŊĲŰĦǃШŸŉШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůШŔŰШfŰĬŔċЯШĲƚƣċĤũŔƚőĲĬШŸŰШΝΦΣΡШƨŰĬĲƖШƣőĲШ[ŸŸĬШ
9ŸƖƓŸƖċƣŔŸŰШ ĦƣЯШΝΦΣΠШƨŰĬĲƖШƣőĲШ?ĲƓċƖƣůĲŰƣШŸŉШ[ŸŸĬШċŰĬШÂƨĤũŔĦШ?ŔƚƣƖŔĤƨƣŔŸŰЯШ]§fЮШ[9fШůċŰċŊĲƚШ
ƓƖŸĦƨƖĲůĲŰƣШŸŉШƓƖŸĬƨĦĲШċƣШǯǂĲĬШƓƖŔĦĲƚЯШƓƖŸĦƨƖĲƚШƖŔĦĲШċŰĬШƽőĲċƣШċƣШƣőĲШ~ŔŰŔůƨůШÉƨƓƓŸƖƣШÂƖŔĦĲШ
ы~ÉÂьЯШċũũŸĦċƣĲƚШċŰĬШĬŔƚƣƖŔĤƨƣĲƚШŊƖċŔŰШƨŰĬĲƖШ [É ШċŰĬШŸƣőĲƖШƽĲũŉċƖĲШƚĦőĲůĲƚШċƣШƣőĲШ9ĲŰƣƖċũШfƚƚƨĲШ
ÂƖŔĦĲШы9fÂь26ЮШÑőĲШŸƓĲƖċƣŔŸŰċũШĦŸƚƣШŸŉШ[9fШŔƚШƣőĲШĬŔǭĲƖĲŰĦĲШĤĲƣƽĲĲŰШƣőĲШƓƖŸĦƨƖĲůĲŰƣШċŰĬШ
ĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШŊƖċŔŰШыĲĦŸŰŸůŔĦШĦŸƚƣьШċŰĬШƣőĲШ9fÂЯШƽőŔĦőШƣőĲШŊŸƻĲƖŰůĲŰƣШƖĲŔůĤƨƖƚĲƚШƣŸШ[9fШċƚШŉŸŸĬШ
ƚƨĤƚŔĬǃЮШШ ũƚŸЯШ]§fШƓċǃƚШƣőĲШĦŸƚƣШŸŉШĦċƖƖǃŔŰŊШƣőĲШĤƨǭĲƖШƚƣŸĦťШŸŉШŉŸŸĬШŊƖċŔŰƚШƣŸШ[9fШƽőŔĦőШŔƚШċũƚŸШ
ċĬĬĲĬШƣŸШŉŸŸĬШƚƨĤƚŔĬǃШĤŔũũЮШ7ĲƣƽĲĲŰШƓƖŸĦƨƖĲůĲŰƣШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰЯШ[9fШċũƚŸШƣƖċŰƚƓŸƖƣƚШŊƖċŔŰШŉŸƖШ
ƣőĲШ§ƓĲŰШ~ċƖťĲƣШÉċũĲƚШÉĦőĲůĲШы§~ÉÉьШƣŸШĦŸŰƣƖŸũШĬŸůĲƚƣŔĦШŔŰǰċƣŔŸŰЮ 
 
ÑőĲШŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰШĬĲƣċŔũƚШƣőĲШŸƓĲƖċƣŔŸŰƚШŸŉШ[9fШċŰĬШċƚƚŸĦŔċƣĲĬШũŸƚƚĲƚЮ 
 

ΞЮΝ ÂƖŸĦƨƖĲůĲŰƣ 
 
§ŰĲШŸŉШƣőĲШůċŢŸƖШƓŸũŔĦǃШƣŸŸũƚШƣŸШĲŰƚƨƖĲШŉŸŸĬШċƻċŔũċĤŔũŔƣǃШċŉƣĲƖШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƣőĲШ]ƖĲĲŰШ
ÅĲƻŸũƨƣŔŸŰШƓċĦťċŊĲШŔŰШΝΦΣΜƚШƽċƚШċƚƚƨƖĲĬШƓƖŸĦƨƖĲůĲŰƣШŸŉШŊƖċŔŰШŉƖŸůШŉċƖůĲƖƚШĤǃШĦĲŰƣƖċũШŸƖШƚƣċƣĲШ
ċŊĲŰĦŔĲƚШċƣШ~ÉÂЮШ[ƖŸůШƣőĲШƓĲƖŔŸĬШŸŉШĬĲċƖƣőШŸŉШŉŸŸĬШŊƖċŔŰШŸŉШΝΦΣΜƚЯШfŰĬŔċШċƣƣċŔŰĲĬШƚĲũŉрƚƨǭŔĦŔĲŰĦǃШ
ċŰĬШƚƨƖƓũƨƚШŸŉШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШŸƻĲƖШƣőĲШũċƚƣШƚŔǂШĬĲĦċĬĲƚЮШcŸƽĲƻĲƖЯШƣőĲШƓŸũŔĦǃШũĲƻĲƖШŸŉШƖŔĦĲрƽőĲċƣШ
ƓƖŸĦƨƖĲůĲŰƣШċŰĬШƚƣŸĦťŔŰŊЯШƣőĲШEƚƚĲŰƣŔċũШ9ŸůůŸĬŔƣǃШ Ħƣ27ЯШťĲƓƣШƣőĲШŊƖċŔŰШůċƖťĲƣШƨŰĬĲƖШƣőĲШ
ĦŸŰƣƖŸũШŸŉШƣőĲШŊŸƻĲƖŰůĲŰƣШċƣШƣőĲШĦŸƚƣШŸŉШċШůŸƨŰƣŔŰŊШŉŸŸĬШƚƨĤƚŔĬǃШĤŔũũШċƣШÅƚЮШΞЮΥΤШƣƖŔũũŔŸŰШыÖÉ?ШΟΠЮΣΦШ
ĤŔũũŔŸŰьШŔŰШƣőĲШ[ŔŰċŰĦŔċũШòĲċƖШΞΜΞΞрΞΟШы[òШΞΟьЮ 
 
ƣШċũũШfŰĬŔċШũĲƻĲũЯШƓċĬĬǃШƓƖŸĦƨƖĲůĲŰƣШŔŰĦƖĲċƚĲĬШŉƖŸůШΟΡЮΡΥШ~~ÑШƣŸШΥΠЮΤΤШ~~ÑШĤĲƣƽĲĲŰШΞΜΝΟШƣŸШ

ΞΜΞΞрΞΟШы[9fЯШΞΜΞΟьЮШìőĲċƣШƓƖŸĦƨƖĲůĲŰƣШőċƚШċũƚŸШŊŸŰĲШƨƓШƽŔƣőШĬƖŸƓШŔŰШƓƖŸĦƨƖĲůĲŰƣШŔŰШƖĲĦĲŰƣШ
ǃĲċƖƚШĬƨĲШƣŸШũŸƽĲƖШőċƖƻĲƚƣШыƚĲĲШŰŰĲǂШΨьЮШìŔƣőШƣőĲШĲƚĦċũċƣŔŸŰШŔŰШƓƖŸĦƨƖĲůĲŰƣШċŰĬШċШĦŸŰĦƨƖƖĲŰƣШ
ƖŔƚĲШŔŰШ~ÉÂЯШ[9fШċũƚŸШőŔƖĲƚШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШŉƖŸůШƓƖŔƻċƣĲШĲŰƣĲƖƓƖŔƚĲƚЮШ ƚШŸŰШΟΝƚƣШ~ċƖĦőЯШΞΜΞΞЯШƣőĲШ
ƚƣŸƖċŊĲШŸŉШĦċƓċĦŔƣǃШŸŉШΠΞЮΣΤШ~~ÑШƽċƚШċƻċŔũċĤũĲШƽŔƣőШ[9fЯШΟΣЮΝΤШ~~ÑШƽŔƣőШƚƣċƣĲШċŊĲŰĦŔĲƚШŉŸƖШ
ĦĲŰƣƖċũШƓŸŸũШƚƣŸĦťЯШŉŸƖШΤΥЮΥΠШ~~ÑШŸŉШƣŸƣċũШĦŸƻĲƖĲĬШĦċƓċĦŔƣǃЮШ?ƨƖŔŰŊШƓĲċťШůċƖťĲƣШċƖƖŔƻċũШƓĲƖŔŸĬƚЯШ
[9fШőŔƖĲƚШ9 ÂШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШċƚШŔŰШΞΜΞΝрΞΞШƽőĲŰШċШƣŸƣċũШŸŉШΟЮΠΦШ~~ÑШŸŉШ9 ÂШƚƣŸƖċŊĲШƽċƚШ

 
26 The subsidy is given to the FCI and states for procuring food grains from farmers at government notified prices and selling them at 
lower subsidised prices (known as Central Issue Prices) under the National Food Security Act, 2013.The Act mandates coverage of 
75 percent of the population in rural areas and 50 percent in urban areas, and currently covers 81 crore people. 
27 The government of India passed the Essential Commodities Act, 1955 in order to regulate the production, supply, and storage of 
essential commodities (including food crops, oilseeds, jute, seed, etc.) and control hoarding. One of the three proposed Farmer Laws 
of 2020 was to amend this act in an effort to incentivize private players to invest in food processing and storage facilities. 
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ƨƚĲĬЯΟΞШƓĲƖĦĲŰƣШŸŉШƽőŔĦőШƽċƚШőŔƖĲĬЮШÑŸШŔŰĦƖĲċƚĲШƣőĲШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШ[9fШċũƚŸШĲŰŊċŊĲƚШƽŔƣőШ
ƓƖŔƻċƣĲШ ĲŰƣƖĲƓƖĲŰĲƨƖƚШ ƻŔċШ ÂƖŔƻċƣĲШ EŰƣƖĲƓƖĲŰĲƨƖƚШ ]ƨċƖċŰƣĲĲШ ыÂE]ьШ ƚĦőĲůĲШ ŉŸƖШ ĦŸƻĲƖĲĬШ
ƽċƖĲőŸƨƚĲƚШċŰĬШƣőĲШĦċƓċĦŔƣǃШŔƚШċũƚŸШŊĲƣƣŔŰŊШĲǂƓċŰĬĲĬШĤǃШőŔƖŔŰŊШƚŔũŸƚЮ 
 
ÑőĲШŔŰĦƖĲċƚŔŰŊШƓƖŸĬƨĦƣŔŸŰШŸŉШƽőĲċƣШċŰĬШƖŔĦĲШыƚĲĲШŰŰĲǂШΤΥьЯШŸƻĲƖШƣőĲШǃĲċƖƚЯШŔƚШĬƨĲШƣŸШƓŸƽĲƖШ
ƚƨĤƚŔĬŔĲƚШŔŰШƚŸůĲШƚƣċƣĲƚЯШŉƖĲĲШŔƖƖŔŊċƣŔŸŰШƽċƣĲƖШċƻċŔũċĤŔũŔƣǃЯШŔŰƣĲŰƚĲШƨƚĲШŸŉШĦőĲůŔĦċũШŉĲƖƣŔũŔƚĲƖƚШċŰĬШ
ƓĲƚƣŔĦŔĬĲƚЯШċŰĬШůċƖťĲƣŔŰŊШƚƨƓƓŸƖƣШŔŰШƣőĲШŉŸƖůШŸŉШċƚƚƨƖĲĬШƓƖŸĦƨƖĲůĲŰƣШċƣШ~ÉÂЮШÑőĲШƓƖŸĦƨƖĲůĲŰƣШ
ŸŉШƓċĬĬǃШċƣШ~ÉÂШĲƚƓĲĦŔċũũǃШŔŰШÂƨŰŢċĤШċŰĬШcċƖǃċŰċШőċƚШũŸŰŊШŔŰǰƨĲŰĦĲĬШƣőĲШŉċƖůĲƖƚќШĦƖŸƓƓŔŰŊШ
ĦőŸŔĦĲƚШċŰĬШƣőĲШċƖĲċШƨŰĬĲƖШƓċĬĬǃШőċƚШƚƨĤƚƣċŰƣŔċũũǃШŔŰĦƖĲċƚĲĬШŸƻĲƖШƣőĲШǃĲċƖƚЮШ 
 
ÑőĲƖĲШŔƚШƚƓċƣŔċũШőĲƣĲƖŸŊĲŰĲŔƣǃШŔŰШƓƖŸĦƨƖĲůĲŰƣШŸŉШƖŔĦĲШċŰĬШƽőĲċƣШŔŰШfŰĬŔċЮШ9ĲŰƣƖċũŔƚĲĬШƓƖŸĦƨƖĲůĲŰƣШ
őċƚШĤĲĲŰШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШÂƨŰŢċĤШċŰĬШcċƖǃċŰċЮШfŰШƣőĲƚĲШÉƣċƣĲƚЯШŉċƖůĲƖƚШƚĲũũШƣőĲŔƖШƓċĬĬǃШƓƖŸĬƨĦĲШ
ƣŸШƓƖŸĦƨƖĲůĲŰƣШċŊĲŰĦŔĲƚШƻŔċШĦŸůůŔƚƚŔŸŰШċŊĲŰƣƚШыċƖőƣŔǃċƚђШċŰĬШƣőĲШƻċũƨĲШŔƚШċĬŢƨƚƣĲĬШŉŸƖШŉŸƖĲŔŊŰШ
ůċƣƣĲƖЮШÑőĲШƓċĬĬǃШŔƚШƣőĲŰШĬĲũŔƻĲƖĲĬШƣŸШƚőĲũũĲƖƚШŉŸƖШůŔũũŔŰŊШċŰĬШŉƖŸůШƣőĲƖĲШƣőĲШƖŔĦĲШŔƚШƚƣŸƖĲĬШŔŰШŊŸр
ĬŸƽŰƚШƣőċƣШċƖĲШŸƽŰĲĬШŸƖШőŔƖĲĬШĤǃШƣőĲШ[9fЮ 
 
fŰШÂƨŰŢċĤЯШĦŸůůŔƚƚŔŸŰШċŊĲŰƣƚШŸƖШċƖőƣŔǃċƚШũĲĬШŸƓĲŰрĲŰĬШƓƖŸĦƨƖĲůĲŰƣЯШŉƖĲĲШĲũĲĦƣƖŔĦŔƣǃШƓŸƽĲƖЯШċŰĬШ
őƨŊĲШƚƨĤƚŔĬŔĲƚШŸŰШƨƖĲċШŔŰĦƖĲċƚĲĬШƣőĲШƓċĬĬǃШƓƖŸĦƨƖĲůĲŰƣШŉƖŸůШΝΞЮΝΜШ~~ÑШŔŰШΞΜΝΟрΝΠШƣŸШΝΥЮΞΝШ
~~ÑШŔŰШΞΜΞΞрΞΟШы[ŔŊƨƖĲШΞЮΞьЮШÑőĲƖĲШŔƚШĲƻŔĬĲŰĦĲШƣőċƣШŔŰШÂƨŰŢċĤШċŰĬШcċƖǃċŰċШƣőċƣШƣőĲШċƖőƣŔǃċƚШ
ƚǃƚƣĲůШŔŰĦƖĲċƚĲƚШƣőĲШƣƖċŰƚċĦƣŔŸŰШĦŸƚƣШŔŰШƣőĲШƻċũƨĲрĦőċŔŰШċƚШƣőĲǃШŊĲƣШĦŸůůŔƚƚŔŸŰШŉƖŸůШƣőĲШ
ŉċƖůĲƖƚШыÉŔŰŊőЯШΞΜΝΝьЮШ ƖőƣŔǃċƚШĦőċƖŊĲШΞЮΡШƓĲƖĦĲŰƣШĦŸůůŔƚƚŔŸŰШŉĲĲШŸŰШƣőĲŔƖШƣƖċŰƚċĦƣŔŸŰШƻċũƨĲШ
ŉƖŸůШŉċƖůĲƖƚШŉŸƖШƣőĲŔƖШƚĲƖƻŔĦĲƚШŔŰШůċƖťĲƣШǃċƖĬШŔŰШŉċĦŔũŔƣċƣŔŰŊШƣőĲШƚċũĲШŸŉШċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦĲЮШШ 
 
fŰШĦŸŰƣƖċƚƣШƣŸШƣőĲШĦĲŰƣƖċũŔƚĲĬШƓƖŸĦƨƖĲůĲŰƣШƚǃƚƣĲůЯШċШĬĲĦĲŰƣƖċũŔǍĲĬШƓƖŸĦƨƖĲůĲŰƣШƚǃƚƣĲůШы?9ÂьШ
őċƚШĤĲĲŰШŔůƓũĲůĲŰƣĲĬШŔŰШƚƣċƣĲƚШƚƨĦőШċƚШÑĲũċŰŊċŰċЯШ ŰĬőƖċШÂƖċĬĲƚőЯШ§ĬŔƚőċЯШċŰĬШ9őőċƣƣŔƚŊċƖőЮШ
fŰШĦĲŰƣƖċũŔǍĲĬШƓƖŸĦƨƖĲůĲŰƣЯШƣőĲШ[9fШċŰĬШƚƣċƣĲШċŊĲŰĦŔĲƚШőċŰĬũĲШƣőĲШƓƖŸĦƨƖĲůĲŰƣШŸŉШŉŸŸĬШŊƖċŔŰƚЯШ
ƽŔƣőШƚƣċƣĲƚШőċŰĬŔŰŊШŸƻĲƖШƣőĲШŊƖċŔŰƚШƣŸШĦĲŰƣƖċũШƓŸŸũШċŰĬШƖĲĦĲŔƻĲШŉƨŰĬƚЮШ9ŸŰƻĲƖƚĲũǃЯШŔŰШĬĲĦĲŰƣƖċũŔǍĲĬШ
ƓƖŸĦƨƖĲůĲŰƣЯШƣőĲШƚƣċƣĲШŊŸƻĲƖŰůĲŰƣƚШůċŰċŊĲШƓƖŸĦƨƖĲůĲŰƣШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰЯШƽŔƣőШċŰШ~§ÖШƽŔƣőШ
ƣőĲШ?[Â?ЯШƽŔƣőШƚƨƖƓũƨƚШŊƖċŔŰƚШĬĲũŔƻĲƖĲĬШƣŸШ[9fШċŰĬШĬĲǯĦŔƣƚШƚƨƓƓũŔĲĬШĤǃШ[9fЮШfŰШĬĲĦĲŰƣƖċũŔƚĲĬШ
ƓƖŸĦƨƖĲůĲŰƣШƚǃƚƣĲůШƚƣċƣĲШũĲƻĲũШĤŸŰƨƚĲƚШŸƻĲƖШ~ÉÂШŸŉƣĲŰШŔŰĦƖĲċƚĲƚШƓƖŸĦƨƖĲůĲŰƣШũĲċĬŔŰŊШƣŸШ
ƚƨƖƓũƨƚĲƚЮШfŰШΞΜΝΤЯШ]ŸfШċŰŰŸƨŰĦĲĬШƣőċƣШƣőĲǃШƽŸƨũĬШŰŸƣШċĦĦĲƓƣШƚƣŸĦťƚШŔŰШƣőĲШ9ĲŰƣƖċũШƓŸŸũШ
ċĦƕƨŔƖĲĬШĤǃШ?9ÂШƚƣċƣĲƚШĲǂĦĲĲĬŔŰŊШƣőĲŔƖШƖĲƕƨŔƖĲůĲŰƣƚЯШŔŉШƓƨƖĦőċƚĲĬШƣőƖŸƨŊőШĤŸŰƨƚĲƚШы]§fЯШΞΜΝΤьЮШ
cŸƽĲƻĲƖЯШĲũĲĦƣŸƖċũШƓŸũŔƣŔĦƚШŔŰШfŰĬŔċШőċƚШƽŔƣŰĲƚƚĲĬШċŰŰŸƨŰĦĲůĲŰƣШŸŉШƚƣċƣĲШũĲƻĲũШĤŸŰƨƚĲƚШŉŸƖШƖŔĦĲШ
ċŰĬШƽőĲċƣШŔŰШƚŸůĲШ?9ÂШƚƣċƣĲƚШŔŰШƣőĲШũċƣĲƚƣШƚƣċƣĲрũĲƻĲũШĲũĲĦƣŔŸŰƚШŔŰШfŰĬŔċШŔŰШΞΜΞΟШы?ċƚШċŰĬШ]ƨũċƣŔЯШ
ΞΜΞΠьЮ 
 
[ŸƖШŔŰƚƣċŰĦĲЯШƣőĲШŔŰĦƖĲċƚĲƚШŔŰШċƚƚƨƖĲĬШƓƖŸĦƨƖĲůĲŰƣШĦŸƻĲƖċŊĲШċũŸŰŊШƽŔƣőШƚƣċƣĲрũĲƻĲũШĤŸŰƨƚШŸƻĲƖШ
~ÉÂШőċƚШŔŰĦƖĲċƚĲĬШƓċĬĬǃШċƖƖŔƻċũШŔŰШ9őőċƣƣŔƚŊċƖőЮШÂƖŸĦƨƖĲůĲŰƣШŸŉШƓċĬĬǃШĬŸƨĤũĲĬШŔŰШƣőĲШƚƣċƣĲШ
ĤĲƣƽĲĲŰШΞΜΝΥШƣŸШΞΜΞΟШы[ŔŊƨƖĲШΞЮΝьЮШÉŔŰĦĲШΞΜΝΣЯШƣőĲШƓƨĤũŔĦШƓƖŸĦƨƖĲůĲŰƣШŔŰШÑĲũċŰŊċŰċШċũƚŸШ
ĲƚĦċũċƣĲĬШċŉƣĲƖШƣőĲШƚƣċƣĲШĲŰċĦƣĲĬШƣőĲШ[ŸŸĬШÉĲĦƨƖŔƣǃШ ĦƣШŔŰШΞΜΝΡШƣŸШőĲũƓШůĲĲƣШőŔŊőШĬĲůċŰĬШŸŉШƣőĲШ
Â?ÉЮШ§ĬŔƚőċШőċƚШċũƚŸШĲǂƓċŰĬĲĬШůċƖťĲƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШŔŰĦƖĲċƚĲĬШƓƨĤũŔĦШƓƖŸĦƨƖĲůĲŰƣШŔŰШƣőĲШ
ƚƣċƣĲШƣőƖŸƨŊőШÂ 9ƚЮШcŸƽĲƻĲƖЯШƓƖŸĦƨƖĲůĲŰƣШŉċĦŔũŔƣŔĲƚШċƖĲШũŔůŔƣĲĬШŔŰШ7ŔőċƖШċŰĬШìĲƚƣШ7ĲŰŊċũШĬƨĲШƣŸШ
ƓŸŸƖШůċƖťĲƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШċШũċƖŊĲШƚĲĦƣŔŸŰШŸŉШŉċƖůĲƖƚШƚĲũũШƣŸШũŸĦċũШƣƖċĬĲƖƚЮШ 
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ŊŊƖĲŊċƣŔŸŰШŸŉШŸƨƣƓƨƣШƖĲƕƨŔƖĲШŔŰƚƣŔƣƨƣŔŸŰċũШŉƖċůĲƽŸƖťШƣŸШƖĲĬƨĦĲШƣƖċŰƚƓŸƖƣШũŸƚƚШŉƖŸůШŉċƖůĲƖƚШƣŸШ
ůċŰĬŔЮШÂ 9ƚШŔŰШĲċƚƣĲƖŰШƚƣċƣĲƚШőċƻĲШƖĲĬƨĦĲĬШƣőĲШĦőċũũĲŰŊĲШŸŉШċŊŊƖĲŊċƣŔŸŰШŸŉШŸƨƣƓƨƣЮШcŸƽĲƻĲƖЯШŔŰШ
ìĲƚƣШ7ĲŰŊċũЯШ7ŔőċƖШƣőĲШŉƨŰĦƣŔŸŰŔŰŊШŸŉШÂ 9ƚШŔƚШǃĲƣШũŔůŔƣĲĬЮ 
 

Figure 2.1: State-wise trend in paddy procurement (2013 -14 to 2022-23) 
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Figure 2.2: Procurement cost of Rice for FCI (2010-11 to 2021-22) 
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https://www.indiatoday.in/india/story/in-6-years-over-40-000-tonnes-of-food-grains-damaged-in-fci-godowns-1696650-2020-07-03
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Figure 2.4: Opening stock of food grains with central pool against the buffer stocking 
norms as on July 01 each year (2010 to 2023) 
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28 The FCI is mandated to hold a certain quantity of rice and wheat across the months of the year for ensuring food security, weather 
risk or any other emergency situation, which is defined as buffer stocking norms.  For instance, as on April 1st, buffer stocking norms 
for rice and wheat are 13.6 MMT and 7.5 MMT, respectively.  
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Figure 2.5: Storage capacity available in India as per WDRA (2010-11 to 2021-22) 
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29 Launched in 2008 to increase private participation in storage infrastructure, PEG scheme added 15.2 MMT of capacity from 2010 
onwards. 
30 The Central Sector scheme was approved by Cabinet on 8.7.2020 to provide a medium - long term debt financing facility for 
investment in viable projects for post-harvest management Infrastructure and community farming assets through interest subvention 
and financial support. Under the scheme, 1 Lakh Crore will be provided by banks and financial institutions as loans to Primary 
Agricultural Credit Societies (PACS), Marketing Cooperative Societies, Farmer Producers Organizations (FPOs), Self Help Group 
(SHG), Farmers, Joint Liability Groups (JLG), Multipurpose Cooperative Societies, Agri-entrepreneurs, Start-ups and Central/State 
agency or Local Body sponsored Public Private Partnership Project. All loans under this financing facility will have interest subvention 
of 3 percent per annum up to a limit of Rs. 2 crores. This subvention will be available for a maximum period of 7 years. Further, credit 
guarantee coverage will be available for eligible borrowers from this financing facility under Credit Guarantee Fund Trust for Micro 
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Figure 2.6: Utilization percentage at FCI as on June 30 each year (2014-2022) 
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and Small Enterprises (CGTMSE) scheme for a loan up to Rs. 2 crores. The fee for this coverage will be paid by the Government. 
(Budget, 2023) 
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Figure 2.7: Transit and storage loss of food grains (percent  of Quantity moved and issued) 
2010-2022 

ÉŸƨƖĦĲжЮ[9fЮƻċƖŔŸƨƚЮŔƚƚƨĲƚ 
 

Figure 2.8: Storage loss  in rice at FCI warehouses for Apr-Sep 2023 
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Figure 2.9: Storage loss in wheat at FCI warehouses for Apr-Sep 2023 
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ĤċŊŊŔŰŊЯШƓŔũŉĲƖċŊĲШŸƖШƚŔƓőŸŰŔĦШŸŉШƖŔĦĲЯШƚĲŔǍĲĬШƖŔĦĲШƚƣŸĦťƚШŉŸƖШũŔƣŔŊċƣŔŸŰШŔƚƚƨĲƚЯШĬŔƚƣċŰƣШƣƖċŰƚƓŸƖƣċƣŔŸŰШ
ĤĲŉŸƖĲШŔƣШƖĲċĦőĲƚШƣŸШ[ċŔƖШÂƖŔĦĲШƚőŸƓƚЮШxŸƽĲƖШƓƖŸĦƨƖĲůĲŰƣШũĲċĬƚШƣŸШőŔŊőĲƖШƣƖċŰƚŔƣШũŸƚƚĲƚШŔŰШĲċƚƣĲƖŰШ
ċŰĬШŰŸƖƣőрĲċƚƣĲƖŰШƚƣċƣĲƚШы[ŔŊƨƖĲШΞЮΝΝШċŰĬШ[ŔŊƨƖĲШΞЮΝΞьЮ 
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ÉŸƨƖĦĲжЮ[ŸŸĬŊƖċŔŰЮĤƨũũĲƣŔŰЮё§ĦƣŸĤĲƖЮΥΣΥΦђеЮ?[Â? ÉŸƨƖĦĲжЮ?ċƣċЮŸŰЮƖĲƕƨĲƚƣЮŉƖŸůЮ[9f 

 

 
 
Â?ÉШƚĦőĲůĲƚШŔŰĦũƨĬŔŰŊШ ŰƣǃŸĬċǃċШ ŰŰċƓƨƖŰċШòŸŢċŰċЯШ ŰŰċƓƨƖŰċШǃŸŢċŰċШċŰĬШŸƣőĲƖШŉŸŸĬШƚĲĦƨƖŔƣǃШ
ƚĦőĲůĲƚЯШƖĲƓƖĲƚĲŰƣШƣőĲШĤŔŊŊĲƚƣШƽĲũŉċƖĲШƚĦőĲůĲШŔŰШfŰĬŔċЮШÑőĲƚĲШƽĲũŉċƖĲШƚĦőĲůĲƚШĦŸůƓƖŔƚĲШΥЮΟШ
ƓĲƖĦĲŰƣШŸŉШƣŸƣċũШĤƨĬŊĲƣĲĬШƖĲƻĲŰƨĲШĲǂƓĲŰĬŔƣƨƖĲШŸŉШ]§fШы]ŸfЯШΞΜΞΟьШċŰĬШőċƚШĤĲĲŰШŔŰĦƖĲċƚŔŰŊШŸƻĲƖШ
ƣőĲШǃĲċƖƚШĬƨĲШƣŸШĲǂƓċŰƚŔŸŰШŸŉШƣőĲШƓƖŸŊƖċůШĤǃШƓƖŸƻŔĬŔŰŊШċĬĬŔƣŔŸŰċũШΡШťŊШŸŉШƖŔĦĲоƽőĲċƣШƓĲƖШƓĲƖƚŸŰШ
ƓĲƖШůŸŰƣőШĬƨƖŔŰŊШƣőĲШ9§éf?рΝΦШƓĲƖŔŸĬШċŰĬШůċťŔŰŊШŔƣШŉƖĲĲШsċŰƨċƖǃШΞΜΞΟШŸŰƽċƖĬƚШŉŸƖШƣőĲШŰĲǂƣШǯƻĲШ
ǃĲċƖƚШ ы[ŔŊƨƖĲШΞЮΝΟьЮШ cĲŰĦĲЯШ ƣċĦťũŔŰŊШ ƣƖċŰƚŔƣШ ċŰĬШ őċŰĬũŔŰŊШ ũŸƚƚĲƚШ ŔŰШ ƣőĲШ Â?ÉШ ŔƚШ ŸŉШ ĦƖƨŔĦċũШ
ŔůƓŸƖƣċŰĦĲЮШÑőĲШƖĲƓŸƖƣШŸŉШƣőĲШÉƣċŰĬŔŰŊШ9ŸůůŔƣƣĲĲШŸŰШ[ŸŸĬШ9ŸŰƚƨůĲƖШ ǭċŔƖƚШċŰĬШÂƨĤũŔĦШ
?ŔƚƣƖŔĤƨƣŔŸŰШыΞΜΞΝрΞΞьШőŔŊőũŔŊőƣĲĬШƣőċƣШƣőĲƖĲШőċƻĲШĤĲĲŰШũŸƚƚĲƚШŸŉШΠЮΝΝШũċťőШƣŸŰŰĲƚШŸŉШŊƖċŔŰƚШыƽőĲċƣШ
ċŰĬШƖŔĦĲьШƽŔƣőШċŰШĲĦŸŰŸůŔĦШũŸƚƚĲƚШŸŉШÅƚЮШΝΝΜΦЮΥΞШĦƖŸƖĲƚШŔŰШƣőĲШũċƚƣШŉŸƨƖШǃĲċƖƚЮШ~ƨũƣŔƓũĲШőċŰĬũŔŰŊШ
ŸŉШŊƖċŔŰШƖĲƚƨũƣƚШŔŰШőŔŊőШƣƖċŰƚŔƣШũŸƚƚĲƚШĬƨƖŔŰŊШĬŔƚƣƖŔĤƨƣŔŸŰШƓƖŸĦĲƚƚЮШ§ƻĲƖШƣőĲШƓĲƖŔŸĬШƣőĲШƣƖċŰƚŔƣШũŸƚƚĲƚШ
őċƻĲШĬĲĦũŔŰĲĬЯШőŸƽĲƻĲƖЯШŔƣШőċƚШċШĬŔƚƣŔŰĦƣШƻċũƨĲШŸŉШΜЮΞΞШƓĲƖĦĲŰƣШċƚШŸŉШΞΜΞΝрΞΞШыƚĲĲШŰŰĲǂШΥьЮШÑőĲШ
ŸǭƣċťĲШŸŉШŊƖċŔŰШŔŰĦƖĲċƚĲĬШŉƖŸůШШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШ [É ШŔŰШΞΜΝΟЯШċŰĬШƣőĲШǯŊƨƖĲƚШƖŸƚĲШƣŸШċШ
őĲŔŊőƣШŔŰШũċƚƣШŉŸƨƖШǃĲċƖƚЯШŉƖŸůШΡΟЮΠШ~~ÑШŔŰШΞΜΝΦрΞΜШƣŸШΥΞЮΞΟШ~~ÑШŔŰШΞΜΞΞрΞΟШы[ŔŊƨƖĲШΞЮΝΠьЮШ 

Figure 2.12: Number of NFSA beneficiaries 
across states 2023 

Figure 2.11: Transit loss (in percent ) for rice 
across states (Apr -Sep 2023) 
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Figure 2.13: Total Food Subsidy including consumer subsidy, carrying cost of buffer stocks 
and subsidy on coarse grains (2010-11 to 2021-22) 

ÉŸƨƖĦĲжЮ[9fЮ ŰŰƨċũЮƖĲƓŸƖƣƚЮёƻċƖŔŸƨƚЮŔƚƚƨĲƚђЮ 
 

Figure 2.14: Offtake of Rice and Wheat from Central Pool (2003-04 to 2022-23) 

ÉŸƨƖĦĲжЮ[ŸŸĬŊƖċŔŰЮĤƨũũĲƣŔŰЮёƻċƖŔŸƨƚЮŔƚƚƨĲƚђеЮ?[Â?еЮ]Ÿf 
 
ÑőĲШƚƓĲũũƚШŸŉШƖċŔŰЯШċƻċŔũċĤŔũŔƣǃШŸŉШƣƖċŰƚƓŸƖƣШŉċĦŔũŔƣŔĲƚШċũƚŸШŔůƓċĦƣШƣƖċŰƚŔƣШũŸƚƚĲƚШŸŉШŊƖċŔŰƚЮШ ƚШƽĲШőċƻĲШ
ƚőŸƽŰШƣőċƣШƚƣŸĦťШċƣШ[9fШƽċƚШůƨĦőШċĤŸƻĲШƣőĲШĤƨǭĲƖШƚƣŸĦťŔŰŊШŰŸƖůƚШċŰĬШŔƣШőċƚШĤĲĲŰШƣőĲШĦċƚĲШŉŸƖШ
ƖŔĦĲШŔŰШũċƚƣШŉŸƨƖШǃĲċƖƚЯШŔŰĦƖĲċƚĲĬШƣőĲШŰĲĲĬШŉŸƖШĲǂƓċŰƚŔŸŰШŸŉШƚƣŸƖċŊĲШċŰĬШőċŰĬũŔŰŊШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШ
ÑőĲШĬĲůċŰĬШŉŸƖШĲǂĦĲƚƚШƖċƣŔŸŰШƨŰĬĲƖШÂ~]u ò31ШĲƚĦċũċƣĲĬШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШƓƖĲƚƚƨƖĲЮШcĲŰĦĲЯШ
ůŸĬĲƖŰŔƚċƣŔŸŰШŸŉШƣƖċŰƚƓŸƖƣШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШƽŔũũШƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚЮ 

 
31 Pradhan Mantri Garib Kalyan Anna Yojana (PMGKAY) was launched amidst Covid-19 pandemic induced lockdown in April 2020 and 
was discontinued from Jan 2023 onwards. Under this scheme, all the NFSA beneficiaries were distributed additional 5 kg per person 
of food grains 

56.4
68.7

80.6
89.5

105.0 102.4 109.1 116.3 120.4
132.4

216.9

287.2

0.0

50.0

100.0

150.0

200.0

250.0

300.0

350.0

2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

R
S

. T
H

O
U

S
A

N
D

 C
R

O
R

E
S

Total Subsidy

13.4 13.8 14.5 16.0 17.5 16.0 15.8 18.8 22.6
29.6 25.8

32.3 29.0 30.2 31.4 30.3 31.0

58.5
49.1

58.5

10.8 11.2 11.2 10.3 10.6 9.7 13.9
17.3

18.8

21.8
20.4

21.1 23.0 23.0 22.5 22.1 22.4

23.7 41.6 23.7

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

M
M

T

Rice Wheat



 

122    | REDUCING POST-HARVEST LOSSES IN INDIA 

Ο [ċĦƣŸƖƚШŸŉШũŸƚƚĲƚШ 
 
ÑőĲШůƨũƣŔƓũĲШŉċĦƣŸƖƚШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШƚƣŸƖċŊĲШũŸƚƚĲƚШŸŉШŊƖċŔŰƚШőċƻĲШĤĲĲŰШƽĲũũрťŰŸƽŰШŉŸƖШƚŸůĲШƣŔůĲЮШ
[ŔƖƚƣШŔƚШĬƨƖċƣŔŸŰЮШÉċƖŔĬШĲƣШċũЮШыΝΦΣΡьШĬĲƣĲƖůŔŰĲĬШƣőċƣШƽŔƣőШŔŰĦƖĲċƚĲШŔŰШƚƣŸƖċŊĲШĬƨƖċƣŔŸŰЯШƣőĲШ
ŸĦĦƨƖƖĲŰĦĲШŸŉШƚƣŸƖċŊĲШŔŰŉĲƚƣċƣŔŸŰШŔŰĦƖĲċƚĲƚЮШcŸƽĲƻĲƖЯШƣőĲШƖċŰŊĲШŸŉШŊƖċŔŰШŔŰŉĲƚƣċƣŔŸŰШƻċƖŔĲƚШċĦƖŸƚƚШ
ƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШƽŔƣőШƻċƖŔċƣŔŸŰШŔŰШƽĲŔŊőƣШũŸƚƚШŸŉШΥШƣŸШΝΡШƓĲƖĦĲŰƣЮШEċƖũǃШƚƣƨĬŔĲƚШċŰĬШũċƣĲƖШ
ũŔƣĲƖċƣƨƖĲШőŔŊőũŔŊőƣШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШůŸŔƚƣƨƖĲШĦŸŰƣƖŸũШċŰĬШƚőŸƽШƣőċƣШĤƨũťШƚƣŸƖċŊĲШőċƚШƚůċũũĲƖШ
ũŸƚƚĲƚШĦŸůƓċƖĲĬШƣŸШĤċŊШƚƣŸƖċŊĲШĬƨĲШƣŸШĤĲƣƣĲƖШċĲƖċƣŔŸŰШċŰĬШũŸƽĲƖЯШůŸƖĲШƚƣċĤũĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЮШ
ÅċůċƻŔƚċŰШĲƣШċũЮШыΝΦΣΤьШƚƣƨĬŔĲĬШƚƣŸƖċŊĲШũŸƚƚШŸŉШƽőĲċƣШŔŰШŸŰĲШŸŉШƣőĲШĬŔƚƣƖŔĦƣƚШŸŉШÂƨŰŢċĤШċŰĬШŉŸƨŰĬШ
ƣőċƣШΤΡШƓĲƖĦĲŰƣШŸŉШŉċƖůĲƖƚШƚƣŸƖĲĬШŔŰШĤċŊƚШċŰĬШƚƨŊŊĲƚƣĲĬШƣőċƣШůĲƣċũШĤŔŰƚШċƖĲШĤĲƣƣĲƖШƚƣŸƖċŊĲШƣŸШ
ƖĲĬƨĦĲШũŸƚƚĲƚЮШШ ũůŸƚƣШΠΜШǃĲċƖƚШũċƣĲƖЯШÉŔŰőċШċŰĬШÉőċƖůċШыΞΜΜΠьШŔĬĲŰƣŔǯĲĬШƣőċƣШƽőĲċƣШƚƣŸƖċŊĲШũŸƚƚШ
ŔŰШŢƨƣĲШĤċŊШĦċŰШĤĲШċƚШőŔŊőШċƚШΣЮΣШƓĲƖĦĲŰƣШċŰĬШĦċŰШĤĲШĤƖŸƨŊőƣШĬŸƽŰШƣŸШΞШƓĲƖĦĲŰƣШĤǃШƚƣŸƖŔŰŊШŔŰШůĲƣċũШ
ĤŔŰƚЮШ?ĲƚƓŔƣĲШƣőĲШƣĲĦőŰŔĦċũШċĬƻċŰƣċŊĲƚШŸŉШĤƨũťШƚƣŸƖċŊĲЯШĤċŊШőċŰĬũŔŰŊШƖĲůċŔŰƚШƣőĲШƓƖŔůċƖǃШůĲƣőŸĬШ
ŸŉШŊƖċŔŰШƚƣŸƖċŊĲШŔŰШfŰĬŔċШƽŔƣőШċШƖŔƚŔŰŊШƣƖĲŰĬШŸŉШĤƨũťШƚƣŸƖċŊĲЮШ 
 
ÑőĲШƓőǃƚŔĦċũШŉċĦƣŸƖƚШŉŸƖШƚƣŸƖċŊĲШũŸƚƚШŸŉШŊƖċŔŰƚШŔŰĦũƨĬĲШĲŰƻŔƖŸŰůĲŰƣċũЯШƚƣƖƨĦƣƨƖĲШŸŉШƚƣŸƖċŊĲЯШ
ĬƨƖċƣŔŸŰЯШƣƖĲċƣůĲŰƣШĬƨƖŔŰŊШƚƣŸƖċŊĲЯШƖĲũċƣŔƻĲШőƨůŔĬŔƣǃЯШƖċŔŰŉċũũШĬƨƖŔŰŊШőċƖƻĲƚƣЯШċŔƖШƻĲũŸĦŔƣǃЯШĲǂƓŸƚƨƖĲШ
ƣŸШĬŔƖĲĦƣШƚƨŰũŔŊőƣШĲƣĦЮШÑőĲШĤŔŸũŸŊŔĦċũШŉċĦƣŸƖƚШŸŉШũŸƚƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШŔŰĦũƨĬĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШ
ŔŰƚĲĦƣШŔŰŉĲƚƣċƣŔŸŰЯШůŔĦƖŸрŸƖŊċŰŔƚůƚЯШċŰĬШƖŸĬĲŰƣƚЮШШÑőĲƖĲШċƖĲШƓƖŔůċƖǃШċŰĬШƚĲĦŸŰĬċƖǃШƓĲƚƣƚШŔŰШƣőĲШ
ƚƣŸƖċŊĲбШƓƖŔůċƖǃШƓĲƚƣƚШŔůƓċĦƣШƣőĲШƽőŸũĲШŊƖċŔŰШċŰĬШƚĲĦŸŰĬċƖǃШƓĲƚƣƚШĬċůċŊĲШŔŉШƣőĲШŊƖċŔŰШŔƚШ
ƓƖŸĦĲƚƚĲĬШŸƖШĤƖŸťĲŰЮШÑőĲШĲǂċůƓũĲƚШŸŉШƓƖŔůċƖǃШƓĲƚƣƚШċƖĲШƽĲĲƻŔũƚШыÉŔƣŸƓőŔũƨƚШƚƓƓЮьЯШÅőǃǍŸƓĲƖƣőċШ
ĬŸůŔŰŔĦċЯШ uőċƓƖċШĤĲĲƣũĲШ ыÑƖŸŊŸĬĲƖůċШ ŊƖċŰċƖŔƨůьЮШ ÑőĲШuőċƓƖċШ ĤĲĲƣũĲШ ŔƚШŸŰĲШ ŸŉШƣőĲШ ůċŢŸƖШ
ŔŰŉĲƚƣċƣŔŸŰƚШŔŰШƽőĲċƣШŔŰШÂƨŰŢċĤЮШ~ŸŔƚƣƨƖĲШĦċŰШĦŸŰƣƖŔĤƨƣĲШƣŸШŊƖċŔŰШũŸƚƚШĤǃШƓƖŸůŸƣŔŰŊШůŔĦƖŸĤŔċũШċŰĬШ
ŉƨŰŊċũШċĦƣŔƻŔƣǃЮШШÖŰũŔťĲШŊƖċŔŰШƚƣŸƖĲĬШŔŰШƚŔũŸƚШŸƖШőĲƖůĲƣŔĦШĤċŊƚЯШŊƖċŔŰШƚƣŸƖĲĬШŔŰШŢƨƣĲШĤċŊƚШƽŔũũШċĤƚŸƖĤШ
ůŸŔƚƣƨƖĲШŉƖŸůШƣőĲШŸƨƣƚŔĬĲШċŔƖЮШШÑőŔƚШĦċŰШĤŸƣőШĦŸŰƣƖŔĤƨƣĲШƣŸШũŸƚƚĲƚШċŰĬШŔůƓĲĬĲШůĲċƚƨƖĲůĲŰƣШŸŉШ
ũŸƚƚЮШШ[ŸƖШĲǂċůƓũĲЯШĲƚƣŔůċƣŔŸŰШŸŉШƚƣŸƖċŊĲШũŸƚƚШŔŰШƣőĲШŊŸƻĲƖŰůĲŰƣШŊŸĬŸƽŰƚШĤĲƣƽĲĲŰШƣőĲШƣŔůĲШŸŉШ
ƖĲĦĲŔƓƣШċŰĬШŸǭũŸċĬŔŰŊШĦċŰШĤĲШůŔƚũĲċĬŔŰŊШŔŰШƣőĲШċĤƚĲŰĦĲШŸŉШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŔŰŉŸƖůċƣŔŸŰЮШ?ƨƖŔŰŊШ
ƓƖŸĦƨƖĲůĲŰƣШƣŔůĲШŸŉШƽőĲċƣШŔŰШ~ċƖĦőр ƓƖŔũЯШƣőĲШƽĲċƣőĲƖШĦŸŰĬŔƣŔŸŰШŔƚШĬƖǃШċŰĬШŊƖċŔŰШůŸŔƚƣƨƖĲШ
ĦŸŰƣĲŰƣШƣĲŰĬƚШƣŸШĤĲШũŸƽĲƖШƣőċŰШŔŰШƣőĲШƖċŔŰǃШƚĲċƚŸŰШŸŉШsƨũǃрÉĲƓƣĲůĤĲƖШƽőĲŰШŊƖċŔŰШŔƚШŸǭрũŸċĬĲĬЮШШ
?ƨĲШƣŸШċĤƚŸƖƓƣŔŸŰШŸŉШůŸŔƚƣƨƖĲЯШƣőĲШƽĲŔŊőƣШŸŉШƣőĲШŊƖċŔŰШŔŰĦƖĲċƚĲƚЯШŸĤƚĦƨƖŔŰŊШƽĲŔŊőƣШũŸƚƚШĬƨĲШƣŸШ
ŔŰƚĲĦƣШĬċůċŊĲШы őůĲĬЯШΝΦΥΟьЮ 
 
xŸƚƚĲƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШĦċŰШĤĲШŸŉШĤŸƣőШƣǃƓĲƚаШƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШƽőŔĦőШůĲċŰƚШƖĲĬƨĦƣŔŸŰШŔŰШŊƖċŔŰƚШ
ĬƨĲШƣŸШŔůƓƖŸƓĲƖШőċŰĬũŔŰŊЯШŔŰƚĲĦƣƚЯШƖŸĬĲŰƣƚШċƣƣċĦťШċŰĬШƕƨċũŔƣǃШũŸƚƚШĬƨĲШƣŸШůŸũĬШĬċůċŊĲШƚőƖŔƻĲũũĲĬШ
ŊƖċŔŰЯШĬŔƚĦŸũŸƨƖċƣŔŸŰЯШċŰĬШũƨƚƣƖĲШũŸƚƚЮШ~ŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШĬƨƖŔŰŊШƚƣŸƖċŊĲШŔƚШƣőĲШůċŢŸƖШĦċƨƚĲШŸŉШ
ũŸƚƚĲƚЮШÅŸĬĲŰƣƚЯШƚƣŸƖċŊĲШŉƨŰŊŔШċƖĲШċũƚŸШƣőĲШůċŢŸƖШĦċƨƚĲШŸŉШŊƖċŔŰШƚƓŸŔũċŊĲШċŰĬШŔůƓċĦƣƚШƣőĲШƓƖŔĦĲШ
ŸŉШƣőĲШƓƖŸĬƨĦƣШĬƨĲШƣŸШĬĲƣĲƖŔŸƖċƣŔŸŰШŸŉШƣőĲШƕƨċũŔƣǃШыsċŔŰШĲƣШċũЮЯШΝΦΦΠьЮШШÅĲŊċƖĬŔŰŊШƣőĲШŉċĦƣŸƖƚШŸŉШ
ũŸƚƚĲƚЯШƣőĲƖĲШċƖĲШĤŔŸƣŔĦШċŰĬШċĤŔŸƣŔĦШŉċĦƣŸƖƚШƽőŔĦőШċƖĲШĬĲƓĲŰĬĲŰƣШŸŰШƚƣŸƖċŊĲШƣĲĦőŰŸũŸŊǃШċŰĬШ
ƓƖċĦƣŔĦĲƚЮШ ƨƣƖŔƣŔŸŰċũШĦŸŰĬŔƣŔŸŰШŸŉШƽőĲċƣШŔƚШċũƚŸШũċƖŊĲũǃШċǭĲĦƣĲĬШĤǃШƣőĲШƚƣŸƖċŊĲШĦŸŰĬŔƣŔŸŰЯШċŰǃШ
ŉƨŰŊŔШċƣƣċĦťЯШŔŰŉĲƚƣċƣŔŸŰШŸŉШŊƖċŔŰШũĲċĬƚШƣŸШċǭĲĦƣШĦŸŰƚƣŔƣƨĲŰƣƚШŸŉШŊƖċŔŰƚЮШ 
 

ΟЮΝ ~ŸŔƚƣƨƖĲШĦŸŰƣĲŰƣ 
~ŸŔƚƣƨƖĲШƕƨċŰƣŔƣǃШŸŉШŊƖċŔŰШŔƚШŸŰĲШŸŉШƣőĲШĦƖŔƣŔĦċũШŉċĦƣŸƖƚШĬƨƖŔŰŊШƚƣŸƖċŊĲЯШŉŸƖШŸƓƣŔůċũШůŔũũŔŰŊШǃŔĲũĬШċŰĬШ
ƕƨċũŔƣǃШŸŉШŊƖċŔŰЯШƓċĬĬǃШŔƚШƓƖŸĦƨƖĲĬШċƣШΝΠШƓĲƖĦĲŰƣШŸŉШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЮШĦĦŸƖĬŔŰŊШƣŸШ[9fШƕƨċũŔƣǃШ
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ŰŸƖůƚЯШƣőĲШůċǂŔůƨůШũŔůŔƣШŸŉШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŉŸƖШĦŸůůŸŰШċŰĬШ ШŊƖċĬĲШƓċĬĬǃШŔƚШċƣШΝΤШƓĲƖĦĲŰƣШ
ċŰĬШŉŸƖШƖŔĦĲЯШƓċƖĤŸŔũĲĬШŸƖШƖċƽШŔƣШŔƚШǯǂĲĬШċƣШΝΠШƓĲƖĦĲŰƣЮШ?ƨƖŔŰŊШƣőĲШőċƖƻĲƚƣШƣőĲШůŸŔƚƣƨƖĲШũĲƻĲũШŸŉШ
ƓċĬĬǃШőŸƻĲƖƚШċƖŸƨŰĬШΞΜрΞΞШƓĲƖĦĲŰƣШċŰĬШĬƖǃŔŰŊШŸŉШŊƖċŔŰШŔƚШƖĲƕƨŔƖĲĬШĤĲŉŸƖĲШƚƣŸƖċŊĲЮШfůƓƖŸƓĲƖШĬƖǃŔŰŊШ
ŔŰĦƖĲċƚĲƚШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШŔŰŉĲƚƣċƣŔŸŰШŔŰШƣőĲШŊƖċŔŰШċŰĬШůŸũĬШĦƖĲċƣŔŸŰЮШÉƣŸƖċŊĲШċƣШΟΜШĬĲŊƖĲĲƚШ
ĤĲũŸƽШΣΡШƓĲƖĦĲŰƣШÅcШťĲĲƓƚШƣőĲШŊƖċŔŰШĲƕƨŔũŔĤƖŔƨůШŸŉШÉ~9ШŸŉШΝΞрΝΠШƓĲƖĦĲŰƣЮШÑőĲƖĲŉŸƖĲЯШƓƖŸƓĲƖШ
ĬƖǃŔŰŊШŸŉШŊƖċŔŰШŔƚШƖĲƕƨŔƖĲĬШĤĲŉŸƖĲШƣőĲШƓƖŸĦƨƖĲůĲŰƣЮШ ƚШƖŔĦĲШőċƖƻĲƚƣŔŰŊШƓĲƖŔŸĬШŔƚШċũƖĲċĬǃШőŸƣрċŰĬШ
őƨůŔĬШƓĲƖŔŸĬШŔŰШƣőĲШƣƖŸƓŔĦċũШĦŸƨŰƣƖŔĲƚЯШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШŊƖŸƽƣőШŸŉШƣŸǂŔŊĲŰŔĦШŉƨŰŊŔШċŰĬШƖĲũĲċƚĲШŸŉШ
ůǃĦŸƣŸǂŔŰШċƖĲШċũƚŸШőŔŊőЮШ?ƨĲШƣŸШƚőŸƖƣШőċƖƻĲƚƣШƽŔŰĬŸƽЯШŔƣШŔƚШƻĲƖǃШũĲƚƚШƣŔůĲШŉŸƖШŉċƖůĲƖƚШƣŸШĬƖǃШƣőĲШ
ƓƖŸĬƨĦĲШƓƖŸƓĲƖũǃЮШÉƣŸƖċŊĲШŸŉШƨŰрůŔũũĲĬШƖŔĦĲШŔƚШůŸƖĲШƚƨƚĦĲƓƣŔĤũĲШƣŸШũŸƚƚШĬƨĲШƣŸШőŔŊőĲƖШƓƖŸƣĲŔŰШċŰĬШ
ŉċƣШĦŸŰĦĲŰƣƖċƣŔŸŰШы ƣƨŰŊƨũƨШĲƣШċũЮЯШΞΜΝΦьЮШcĲŰĦĲЯШƓƖŸƓĲƖШƚƣŸƖċŊĲШĤĲŉŸƖĲШůŔũũŔŰŊШŔƚШŔůƓŸƖƣċŰƣШƣŸШ
ƖĲĬƨĦĲШƚƣŸƖċŊĲШũŸƚƚĲƚШċŰĬШƣŸШŊĲƣШŸƓƣŔůċũШƓċĬĬǃШƣŸШƖŔĦĲШĦŸŰƻĲƖƚŔŸŰШƖċƣĲЯШƽőŔĦőШŔƚШċƣШΣΤШƓĲƖĦĲŰƣЮ 
 

ΟЮΞ ~ŔǂƣƨƖĲШŸŉШŉŸƖĲŔŊŰШůċƣƣĲƖƚЯШĤƖŸťĲŰШŊƖċŔŰƚШċŰĬШĬƨƚƣ 
ĦĦŸƖĬŔŰŊШƣŸШƣőĲШ[9fШƕƨċũŔƣǃШŰŸƖůƚЯШƣőĲШůċǂŔůƨůШũŔůŔƣШŉŸƖШĤƖŸťĲŰШŊƖċŔŰƚШŔŰШƖċƽШƖŔĦĲШŔƚШċƣШΞΡШ

ƓĲƖĦĲŰƣШċŰĬШŉŸƖШƓċƖĤŸŔũĲĬШƖŔĦĲШŔƣШŔƚШċƣШΝΣШƓĲƖĦĲŰƣЮШ~ŔǂƣƨƖĲШŸŉШŉŸƖĲŔŊŰШůċƣƣĲƖƚШŔŰĦƖĲċƚĲƚШƣőĲШ
ƓƖŸĤċĤŔũŔƣǃШŸŉШŉƨŰŊƨƚШċƣƣċĦťШĬƨƖŔŰŊШƚƣŸƖċŊĲЮ 
 

ΟЮΟ fůƓċĦƣШŸŉШőċƖƻĲƚƣŔŰŊШƣĲĦőŰŸũŸŊǃШŸŰШƚƣŸƖċŊĲШũŸƚƚĲƚ 
cċƖƻĲƚƣŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШċŰĬШőċŰĬũŔŰŊШŸŉШƣőĲШőċƖƻĲƚƣШƓƖŸĬƨĦĲШŔůƓċĦƣШƣőĲШƚƣŸƖċŊĲШũŸƚƚЮШfŰШĦŸůĤŔŰĲШ
őċƖƻĲƚƣĲƖƚШƣőĲШůŔǂƣƨƖĲШŸŉШĬƨƚƣЯШŉŸƖĲŔŊŰШůċƣƣĲƖƚШċƖĲШőŔŊőĲƖШĬƨĲШƣŸШĦƖċƚőŔŰŊШŸŉШŊƖċŔŰƚЮШcĲŰĦĲЯШƓƖŸƓĲƖШ
ŊƖċĬċƣŔŸŰШŔƚШƖĲƕƨŔƖĲĬШĤĲŉŸƖĲШƚƣŸƖċŊĲШƣŸШƖĲĬƨĦĲШũŸƚƚĲƚЮШ ũƚŸЯШƣőĲШĲŰƻŔƖŸŰůĲŰƣċũШĦŸŰĬŔƣŔŸŰШċǭĲĦƣƚШ
ƣőĲШŊƖċŔŰШƕƨċũŔƣǃЯШƖċŔŰŉċũũШĬƨƖŔŰŊШőċƖƻĲƚƣШċũƖĲċĬǃШŔŰĦƖĲċƚĲƚШƣőĲШůŸŔƚƣƨƖĲШũĲƻĲũШŔŰШƽőĲċƣШċŰĬШĬƨƖŔŰŊШ
ƚƣŸƖċŊĲШƣőĲШŊƖċŔŰШĦċŰŰŸƣШċĤƚŸƖĤШůŸƖĲШůŸŔƚƣƨƖĲШċŰĬШƖĲĬƨĦĲƚШƕƨċũŔƣǃШŸŉШƣőĲШƓƖŸĬƨĦĲЮШÑƖĲċƣůĲŰƣШŸŉШ
ŊƖċŔŰƚШĤĲŉŸƖĲШƚƣŸƖċŊĲШŔƚШŔůƓŸƖƣċŰƣШƣŸШƖĲĬƨĦĲШũŸƚƚĲƚЮШÑőĲƖĲШċƖĲШĬŔǭĲƖĲŰƣШůĲƣőŸĬƚШŸŉШĬƖǃŔŰŊШ
ƣĲĦőŰŔƕƨĲƚШŔůƓċĦƣŔŰŊШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŸŉШŊƖċŔŰƚЮШ~ĲĦőċŰŔĦċũШĬƖǃŔŰŊШƖĲĬƨĦĲƚШƣőĲШůŸŔƚƣƨƖĲШ
ĦŸŰƣĲŰƣШĤƨƣШŔƣШŔƚШĬŔǭŔĦƨũƣШƣŸШƖĲĬƨĦĲШƣőĲШĦŸŰƣĲŰƣШŔŰШŊŔƻĲŰШƣŔůĲЮ 
 

ΟЮΠ ĲƖċƣŔŸŰ 
ĲƖċƣŔŸŰШŔƚШŔůƓŸƖƣċŰƣШƣŸШĦŸŸũШċŰĬШĬƖǃШƣőĲШŊƖċŔŰШŔŰШƣőĲШƚƣŸƖċŊĲШƣŸШĦŸŰƣƖŸũШƣőĲШŔŰŉĲƚƣċƣŔŸŰЮШfŰШ

ĦŸŰƻĲŰƣŔŸŰċũШƚƣŸƖċŊĲШƚǃƚƣĲůЯШŢƨƣĲШĤċŊƚШċƖĲШƚƣċĦťĲĬЯШőŸƽĲƻĲƖШƣőĲШƣĲůƓĲƖċƣƨƖĲШƻċƖŔĲƚШċĦƖŸƚƚШ
ƚƣċĦťƚШƖĲƚƨũƣŔŰŊШŔŰШůŸŔƚƣƨƖĲШůŔŊƖċƣŔŸŰЮШ]ĲŰĲƖċũũǃЯШċŔƖШŔƚШőĲċƻŔĲƖШċƣШƣőĲШĤŸƣƣŸůШċŰĬШũċĦťШŸŉШċĲƖċƣŔŸŰШ
ĦƖĲċƣĲƚШĬċůƓĲŰŔŰŊШŸŉШŊƖċŔŰƚШċƣШƣőĲШĤŸƣƣŸůЮШ ũƚŸЯШƽŔƣőŔŰШƣőĲШĤċŊЯШƣőĲШċůĤŔĲŰƣШƣĲůƓĲƖċƣƨƖĲШŔƚШũŸƽĲƖШ
ƣőċŰШƣőĲШŔŰƚŔĬĲЯШƖĲƚƨũƣŔŰŊШŔŰШĬċůċŊĲШŔŰШŸƨƣĲƖШũċǃĲƖШĬƨĲШƣŸШũċĦťШŸŉШċĲƖċƣŔŸŰЮШfŰШƚŔũŸƚЯШċĲƖċƣŔŸŰШŔƚШĬŸŰĲШ
ċƚШƖĲƕƨŔƖĲĬШĤǃШƣőĲШƚĲŰƚŸƖƚќШĬċƣċШŸŰШůŸŔƚƣƨƖĲШŉƖŸůШĬŔǭĲƖĲŰƣШũŸĦċƣŔŸŰƚШŸŉШŊƖċŔŰШƚƣŸƖċŊĲЮ 
 

ΟЮΡ 7ŔŸƣŔĦШŉċĦƣŸƖƚ 
ÑŸШĦŸŰƣƖŸũШŔŰŉĲƚƣċƣŔŸŰЯШũŔƣĲƖċƣƨƖĲШƚőŸƽШƣőċƣШŉƨůŔŊċƣŔŸŰШŔƚШĬŸŰĲШƽŔƣőШ ũƨůŔŰŔƨůШƓőŸƚƓőŔĬĲШыuƨůċƖШ
ĲƣШċũЮЯШΝΦΥΝьЮШÑőĲШůċŢŸƖШƓĲƚƣƚШŔŰШƚƣŸƖĲШŊƖċŔŰƚШċƖĲШĤĲĲƣũĲƚЯШƽĲĲƻŔũƚЯШůŸƣőƚЯШċŰĬШƖŸĬĲŰƣƚЮШÉƣŸƖċŊĲШ
ÂĲƚƣƚаШÅĲĬШ[ũŸƨƖШ7ĲĲƣũĲШыÑƖŔĤŸũŔƨůШ9ċƚƣċŰĲƨůьЯШÉƨƖƚċƖŔоxĲƚƚĲƖШŊƖċŔŰШĤŸƖĲƖШыÅőǃǍŸƓĲƖƣőċШ
?ŸůŔŰŔĦċьЯШÅŔĦĲШ ƽĲĲƻŔũШыÉŔƣŸƓőŔũƨƚШ §ƖǃǍċĲьЯШÉċƽШ ƣĲĲƣőĲĬШ ŊƖċŔŰШ ĤĲĲƣũĲШы§ƖǃǍċĲƓőŔũƨƚШ
ƚƨƖŔŰċůĲŰƚŔƚьЯШ[ũċƣШŊƖċŔŰШĤĲĲƣũĲШыxċĲůŸƓőũŸĲƨƚьЯШuőċƓƖċШĤĲĲƣũĲШыÑƖŸŊŸĬĲƖůċШ]ƖċŰċƖŔƨůьЮШÑŸШ
ĦŸŰƣƖŸũШŔŰŉĲƚƣċƣŔŸŰЯШƣőĲƖĲШċƖĲШƣƽŸШťŔŰĬƚШŸŉШŉƨůŔŊċƣŔŸŰЯШƓƖĲƻĲŰƣŔƻĲШċŰĬШĦƨƖċƣŔƻĲЮШ ũƨůŔŰŔƨůШ
ƓőŸƚƓőŔĬĲШŔƚШůċŢŸƖũǃШƨƚĲĬШŔŰƚĲĦƣŔĦŔĬĲƚбШőŸƽĲƻĲƖЯШƣőĲШőĲƖůĲƣŔĦШƚƣŸƖċŊĲШĦŸŰĬŔƣŔŸŰШŔŰĦƖĲċƚĲƚШƣőĲШ
9§ΞШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƖĲĬƨĦĲШĬĲƓĲŰĬċŰƣƚШŸŰШŉƨůŔŊċƣŔŸŰЮ 
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Π ÂŸƚƣрőċƖƻĲƚƣШ ũŸƚƚШ ŔŰШ ĬŔǭĲƖĲŰƣШ ƚƣŸƖċŊĲШ ƚǃƚƣĲůШ ŸŉШ ƣőĲШ
ŊŸƻĲƖŰůĲŰƣаШ ƚƚĲƚƚůĲŰƣШĤċƚĲĬШŸŰШ9ċƚĲШƚƣƨĬŔĲƚ 

 

ΠЮΝ 9 ÂШƚƣŸƖċŊĲ 
 
9 ÂШƚƣŸƖċŊĲШŔƚШƣƖċĬŔƣŔŸŰċũШůĲƣőŸĬШŸŉШƚƣŸƖŔŰŊШŊƖċŔŰƚЮШ§ŰĲШŸŉШƣőĲШƓƖŔůċƖǃШĦőċũũĲŰŊĲƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШ
9 ÂШƚƣŸƖċŊĲШŔƚШŔƣƚШƚƨƚĦĲƓƣŔĤŔũŔƣǃШƣŸШĲŰƻŔƖŸŰůĲŰƣċũШŉċĦƣŸƖƚШƚƨĦőШċƚШőƨůŔĬŔƣǃШċŰĬШƣĲůƓĲƖċƣƨƖĲШ
ǰƨĦƣƨċƣŔŸŰƚЮШfŰШƖĲŊŔŸŰƚШƽŔƣőШőŔŊőШőƨůŔĬŔƣǃШũĲƻĲũƚЯШĦŸŰĬĲŰƚċƣŔŸŰШĦċŰШŸĦĦƨƖШĤĲŰĲċƣőШƣőĲШĦŸƻĲƖŔŰŊЯШ
ũĲċĬŔŰŊШƣŸШůŸŔƚƣƨƖĲШċĦĦƨůƨũċƣŔŸŰШċŰĬШƚƨĤƚĲƕƨĲŰƣШůŸũĬШŊƖŸƽƣőЯШƽőŔĦőШĦċŰШƚƓŸŔũШƣőĲШƚƣŸƖĲĬШ
ŊƖċŔŰƚЮШfŰШŸƨƖШĦċƚĲШƚƣƨĬǃШŸŉШ9 ÂЯШŔƣШƽċƚШƨƚĲĬШċƣШƚőĲũũĲƖƚќШũĲƻĲũШŔŰШƣőĲШƓƖŸĦƨƖĲůĲŰƣШĦőċŰŰĲũШŸŉШƓċĬĬǃШ
ŔŰШ~ŸŊċШĬŔƚƣƖŔĦƣШŸŉШÂƨŰŢċĤШы[ŔŊƨƖĲШΧЮΤьЮШ 
 
fŰШΝΦΡΡЯШċШĦŸůůŔƣƣĲĲШƽċƚШƚĲƣШƨƓШŉŸƖШċƚƚĲƚƚŔŰŊШƣőĲШƖŔĦĲШůŔũũŔŰŊШŔŰĬƨƚƣƖǃШŔŰШfŰĬŔċШċŰĬШĤċƚĲĬШŸŰШƣőĲШ
ƖĲĦŸůůĲŰĬċƣŔŸŰƚШƣőĲШÅŔĦĲШ~ŔũũŔŰŊШ ĦƣШƽċƚШŉŸƖƽċƖĬĲĬЯШƽŔƣőШŔůƓƖŸƻĲĬШŔŰŉƖċƚƣƖƨĦƣƨƖĲƚШċƣШƚőĲũũĲƖƚШ
ĤǃШůĲĦőċŰŔĦċũШĬƖǃŔŰŊШċŰĬШƓċƖĤŸŔũŔŰŊШůċĦőŔŰĲƚЮШfŰШΝΦΣΡрΣΣШљÉċƻĲШŊƖċŔŰњШĦċůƓċŔŊŰШƽċƚШũċƨŰĦőĲĬШ
ƣŸШŔůƓƖŸƻĲШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŔŰШfŰĬŔċЮШ§ƨƖШ[]?ШƽŔƣőШƚőĲũũĲƖШůċŰċŊĲƖƚШŉŸƨŰĬШŸƨƣШƣőċƣШ
ĦŸŰƣƖŸũũŔŰŊШůŸŔƚƣƨƖĲƚШŔŰШŊƖċŔŰƚШŔƚШƣőĲШůċŢŸƖШĦőċũũĲŰŊĲЮШ ŉƣĲƖШƣőĲШƓƖŸĦƨƖĲůĲŰƣЯШĬƨĲШƣŸШƚőŸƖƣШƣŔůĲШ
ƓĲƖŔŸĬШŉŸƖШƖŔĦĲШƓƖŸĦĲƚƚŔŰŊЯШƣőĲШůŸŔƚƣƨƖĲШũĲƻĲũШƖĲĬƨĦƣŔŸŰШƣŸШ[ ÄШŰŸƖůƚШŔƚШĬŔǭŔĦƨũƣЮШcŸƽĲƻĲƖШƚƣƖŔĦƣШ
ůċŰĬċƣĲƚШĲǂŔƚƣШŉŸƖШƣőĲШƚőĲũũĲƖƚШŉŸƖШƣőĲШƕƨċŰƣŔƣǃШƣőĲǃШĬĲũŔƻĲƖШƣŸШƣőĲШ[9fЮШ  
 
¶ ]ŸƻĲƖŰůĲŰƣШċŊĲŰĦŔĲƚШőċƻĲШċШĦŸŰƣƖċĦƣШƽŔƣőШƣőĲШƓċĬĬǃШƚőĲũũĲƖЯШƽőŔĦőШőċƚШċШĦċƓċĦŔƣǃШƣŸШ
ƚƣŸƖĲШΝΣΜΜΜΜШŢƨƣĲШĤċŊƚШċƣШƣőĲШŉċĦŔũŔƣǃШŸƨƣШŸŉШƽőŔĦőШΝШũċťőШĤċŊƚШƽĲƖĲШƚƣŸƖĲĬШŔŰШƣőĲШŸƓĲŰШċƖĲċШ
ƣőƖŸƨŊőШ9 ÂШƚƣŸƖċŊĲЮШ  
 

¶ ÑőĲШ9 ÂШƚƣŸƖċŊĲШŔƚШƚƓƖĲċĬШŸƻĲƖШċŰШċƖĲċШŸŉШΟШƣŸШΟЮΡШċĦƖĲƚШƨƚŔŰŊШċШƽŸŸĬĲŰШƓũŔŰƣőШċŰĬШŰŸШ
ĦŸƻĲƖЮШÉƣċĦťƚШŸŉШŢƨƣĲШĤċŊƚШċƖĲШůċĬĲШƽŔƣőШċШőĲŔŊőƣШŸŉШΞΜрΞΡШĤċŊƚШĬĲƓĲŰĬŔŰŊШƨƓŸŰШƣőĲШ
ƖĲƕƨŔƖĲůĲŰƣЮШfŰШĦċƚĲШŸŉШƖċŔŰƚШƣőĲШƚƣŸƖċŊĲШŊĲƣƚШĦŸƻĲƖĲĬШƽŔƣőŔŰШůŔŰƨƣĲƚШċƚШƓĲƖШƣőĲШŸƽŰĲƖШ
ƨƚŔŰŊШũċƖŊĲШƓũċƚƣŔĦШĦŸƻĲƖƚЮШ  
 

¶ ÑőĲШ ƚőĲũũĲƖШ ƖĲĦĲŔƻĲƚШ ƓċĬĬǃШ ŉƖŸůШ ƣőĲШ ŊŸƻĲƖŰůĲŰƣШ ċŊĲŰĦŔĲƚШ ƣőċƣШ ƓƖŸĦƨƖĲШ ŉŸƖШ ƣőĲШ
ŊŸƻĲƖŰůĲŰƣЯШÂÉì9ЯШÂÖ ]Å f ЯШ~ Åu[E?ШċŰĬШÂÖ ÉÖÂЮШ  
 

¶ ÂċĬĬǃШƚŸШƖĲĦĲŔƻĲĬШĤǃШƣőĲШƚőĲũũĲƖШĦŸŰƣċŔŰƚШΞΜШƣŸШΞΞШƓĲƖĦĲŰƣШůŸŔƚƣƨƖĲЮШ ƚШƓĲƖШƣőĲШ[9fШ
ůċŰĬċƣĲЯШŔƣШőċƚШƣŸШĤĲШőĲċƣĲĬШċŰĬШĬƖŔĲĬШƣŸШůĲĲƣШƣőĲШŊŸƻĲƖŰůĲŰƣШƚƣċŰĬċƖĬƚШŸŉШΝΠШƓĲƖĦĲŰƣШ
ůŸŔƚƣƨƖĲЮШ  

 
ƚШƓĲƖШƣőĲШĦŸŰƣƖċĦƣШƣőĲШƚőĲũũĲƖШőċƚШƣŸШŉŸũũŸƽШƣőĲШ[9fШůċŰĬċƣĲШŸŉШĬĲũŔƻĲƖŔŰŊШΣΤШƓĲƖĦĲŰƣШŸŉШƣőĲШ

ƽĲŔŊőƣШŸŉШƣőĲШƓċĬĬǃШƖĲĦĲŔƻĲĬШċƚШƚőĲũũĲĬШċŰĬШƓŸũŔƚőĲĬШƖŔĦĲШƣŸШĤĲШŉƨƖƣőĲƖШƚƣŸƖĲĬШĤǃШƣőĲШ[9fШŉŸƖШƣőĲШ
ĦĲŰƣƖċũШƓŸŸũЮ 
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Figure 4.1: Procurement channel in Punjab 

ÉŸƨƖĦĲжЮ ƨƣőŸƖƚѢЮĬĲƓŔĦƣŔŸŰ 
 
fŰШ9 ÂШƚƣŸƖċŊĲЯШƣőĲШƚƣŸƖċŊĲШŸŉШŉŸŸĬШŊƖċŔŰƚШŔƚШŔŰШƣőĲШŸƓĲŰШƚƓċĦĲШŉŸƖШƚőŸƖƣрƣĲƖůШƓĲƖŔŸĬƚЯШƣǃƓŔĦċũũǃШ
ƖċŰŊŔŰŊШŉƖŸůШΟШƣŸШΣШůŸŰƣőƚЯШƖĲƓƖĲƚĲŰƣƚШċШƓƖċĦƣŔĦċũШċƓƓƖŸċĦőШƣŸШċĬĬƖĲƚƚШƣőĲШĦőċũũĲŰŊĲƚШŸŉШƚƣŸƖċŊĲШ
ĦċƓċĦŔƣǃШĬƨƖŔŰŊШƓĲċťШőċƖƻĲƚƣШƓĲƖŔŸĬƚЮШÑőŔƚШůĲƣőŸĬШŔŰƻŸũƻĲƚШƨƣŔũŔǍŔŰŊШċШĦŸŰĦƖĲƣĲШƓũŔŰƣőШċŰĬШ
ƽŸŸĬĲŰШĬƨŰŰċŊĲШŉŸƖШċĲƖċƣŔŸŰЯШƽŔƣőШƓƖŸƣĲĦƣŔƻĲШƓũċƚƣŔĦШĦŸƻĲƖƚШƓũċĦĲĬШŸŰШƣŸƓЮШÑőŔƚШċƓƓƖŸċĦőШŔƚШ
ĦŸŰƚŔĬĲƖĲĬШĤŸƣőШĦŸƚƣШċŰĬШƣŔůĲрĲǭĲĦƣŔƻĲЯШƚĲƖƻŔŰŊШċƚШċШƣĲůƓŸƖċƖǃШƚŸũƨƣŔŸŰШƽőĲŰШĦŸŰƻĲŰƣŔŸŰċũШ
ĦŸƻĲƖĲĬШƚƣŸƖċŊĲƚШĤĲĦŸůĲШĲǂőċƨƚƣĲĬШĬƨƖŔŰŊШƓĲƖŔŸĬƚШŸŉШőŔŊőШċŊƖŔĦƨũƣƨƖċũШċĦƣŔƻŔƣǃЮ 
 
ìőŔũĲШƣőĲШŸƓĲŰШƚƣŸƖċŊĲШƣĲĦőŰŔƕƨĲШŸǭĲƖƚШċĬƻċŰƣċŊĲƚШŔŰШƣĲƖůƚШŸŉШƕƨŔĦťШŔůƓũĲůĲŰƣċƣŔŸŰШċŰĬШ
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Figure 4.2: Covered and CAP share in storage with FCI and state agencies for top selected 
states as on Jan 01 '21 
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ůŸŔƚƣƨƖĲШũĲƻĲũШċŰĬШĲƻĲŰШċƣШƖĲũċǂĲĬШŰŸƖůƚШƨŰũŔťĲШċƣШƚŔũŸƚШƽőĲƖĲШƽőĲċƣШƽŔƣőШůŸƖĲШƣőċŰШΝΞШƓĲƖĦĲŰƣШ
ůŸŔƚƣƨƖĲШŔƚШŰŸƣШċĦĦĲƓƣĲĬЮШ 
 
ÑőĲШŊƖċŔŰƚШŔŰШƣőŔƚШŉċĦŔũŔƣǃШċƖĲШƚƣŸƖĲĬШŔŰШŢƨƣĲШĤċŊƚШŸŉШΡΜШťŊШŉŸƖШƽőĲċƣШċŰĬШƖŔĦĲШƚƣċĦťĲĬШƨƓШƣŸШċШőĲŔŊőƣШ
ŸŉШΞΞрΞΡШĤċŊƚШĬĲƓĲŰĬŔŰŊШƨƓŸŰШƖĲƕƨŔƖĲůĲŰƣЮШ§ŰĲШƚƣċĦťШŔƚШŸŉШΝΤΠΜШƕƨŔŰƣċũƚШĦŸůƓƖŔƚŔŰŊШŸŉШΟΠΥΜШ
ĤċŊƚЮШxŔťĲШŸƣőĲƖШ[9fШŉċĦŔũŔƣŔĲƚЯШƓƖĲрůŸŰƚŸŸŰШƣƖĲċƣůĲŰƣШŉŸƖШŔŰŉĲƚƣċƣŔŸŰШŔƚШůċŰĬċƣŸƖǃЮШÑőĲШƚƣŸƖċŊĲШ
ũŸƚƚĲƚШŔŰШƣőĲƚĲШĦŸŰƻĲŰƣŔŸŰċũШĦŸƻĲƖĲĬШƽċƖĲőŸƨƚĲƚШƓƖŔůċƖŔũǃШĬĲƓĲŰĬШƨƓŸŰШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШ
ċƣШƽőŔĦőШƣőĲШƓƖŸĬƨĦĲШŔƚШƖĲĦĲŔƻĲĬШċŰĬШƣőĲШĬƨƖċƣŔŸŰШŉŸƖШƽőŔĦőШƣőĲШŊƖċŔŰƚШċƖĲШƚƣŸƖĲĬЮШfŉШƣőĲШůŸŔƚƣƨƖĲШ
ĦŸŰƣĲŰƣШċƣШƖĲĦĲŔƻŔŰŊШŔƚШőŔŊőЯШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШŔŰŉĲƚƣċƣŔŸŰШŔŰĦƖĲċƚĲƚЮШìŸŸĬĲŰШĬƨŰŰċŊĲШŔƚШƨƚĲĬШŔŰШ
ƣőĲƚĲШƽċƖĲőŸƨƚĲƚШŉŸƖШċĲƖċƣŔŸŰШŉƖŸůШƣőĲШǰŸŸƖШŉŸƖШƣőĲШĤŸƣƣŸůШŸŉШƣőĲШƚƣċĦťЮШÑőĲƖĲШőċƻĲШĤĲĲŰШ
ŔŰƚƣċŰĦĲƚШŸŉШŊƖċŔŰƚШƚƓŔũũĲĬШƣŸШƣőĲШǰŸŸƖШŉƖŸůШƣőĲШĤċŊƚШċƣШƣőĲШũŸƽĲƚƣШŸŉШƣőĲШƚƣċĦťЮШÑőĲШůċŰċŊĲůĲŰƣШ
ƖĲƓŸƖƣƚШƣőċƣШƚƨĦőШƚƓŔũũċŊĲШŔƚШůŔŰŔůċũШċŰĬШĦċŰШĤĲШƻċĦƨƨůĲĬЯШĦŸũũĲĦƣĲĬЯШċŰĬШƓƨƣШĤċĦťЮШÑőĲШũĲċťċŊĲШ
ůċǃШőċƻĲШĤĲĲŰШĬƨĲШƣŸШƣőĲШƨƚĲШŸŉШőŸŸťƚШŉŸƖШůŸƻŔŰŊШĤċŊƚШċƚШƣőĲƖĲШƽĲƖĲШőŸŸťШůċƖťƚШŔŰШƣőĲШŢƨƣĲШĤċŊƚЮШШ 
 
ÑőĲШůċŰċŊĲůĲŰƣШƻĲƖŔǯĲƚШƣőċƣШŔŰШƽőĲċƣЯШƽĲŔŊőƣШŔŰĦƖĲċƚĲƚШĬƨƖŔŰŊШƚƣŸƖċŊĲШĬƨĲШƣŸШůŸŔƚƣƨƖĲШĦőċŰŊĲƚШ
ċŰĬШƣőƨƚШƣőĲШůĲċƚƨƖĲĬШƚƣŸƖċŊĲШũŸƚƚĲƚШċƖĲШŰĲŊċƣŔƻĲЮШ[ŸƖШƖŔĦĲЯШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШĬĲƣĲƖůŔŰĲƚШƣőĲШ
ũŸƚƚĲƚЮШ§ƻĲƖċũũЯШƣőĲШƚƣŸƖċŊĲШũŸƚƚĲƚШċƖĲШůŔŰŔůċũШŔŰШƣőĲШŉċĦŔũŔƣǃШƚŔŰĦĲШƣőĲШ[9fШůċŰĬċƣĲƚШċƖĲШŉŸũũŸƽĲĬШ
ƚƣƖŔĦƣũǃШĤƨƣШƣƖċŰƚŔƣШũŸƚƚĲƚШĲǂŔƚƣЮШÑőĲШ9ì9ШŔƚШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШĬĲũŔƻĲƖŔŰŊШƣőĲШƕƨċŰƣŔƣǃШŸŉШƣőĲШƚƣŸƖĲĬШ
ƓƖŸĬƨĦĲШċŉƣĲƖШċĬŢƨƚƣŔŰŊШŉŸƖШƣƖċŰƚŔƣШũŸƚƚĲƚШƓĲƖůŔƚƚŔĤũĲШĤǃШƣőĲШ[9fЮШ 
 
ìőĲŰШƣőĲШőĲŔŊőƣШŸŉШƣőĲШƚƣċĦťШŔƚШŔŰĦƖĲċƚĲĬШĬƨĲШƣŸШƚƣŸƖċŊĲШĬĲůċŰĬЯШƣőĲШůŸŔƚƣƨƖĲШŔŰШƣőĲШĤċŊƚШċƣШƣőĲШ
ƣŸƓШĬĲĦƖĲċƚĲƚШĦŸůƓċƖĲĬШƣŸШũŸƽĲƖШƚƣċĦťƚЮШÑőŔƚШĬŔǭĲƖĲŰĦĲШŔŰШƽĲŔŊőƣШŸŉШƣőĲШĤċŊƚШŔŰШƣőĲШƚċůĲШƚƣċĦťШ
őċƚШĤĲĲŰШƚƣƖĲƚƚĲĬШĤǃШƣőĲШůċŰċŊĲůĲŰƣЮШÑőĲШőĲċƣШƽċƻĲƚШőċƻĲШċůƓũŔǯĲĬШƣőĲƚĲШĲǭĲĦƣƚЮШ ĲƖċƣŔŸŰШ
őċƓƓĲŰƚШƣőƖŸƨŊőШƣőĲШƻĲŰƣŔũċƣŸƖƚШċƣШƣőĲШƣŸƓШŸŉШƣőĲШĦĲŔũŔŰŊШĤƖŔŰŊŔŰŊШŔŰШőŸƣШċŔƖШċŰĬШĬƖǃŔŰŊШƣőĲШĤċŊƚШċƣШ
ƣőĲШƣŸƓШŸŉШƣőĲШƚƣċĦťƚЮШÑőŔƚШƓőĲŰŸůĲŰŸŰШŔƚШĬĲƓĲŰĬĲŰƣШƨƓŸŰШƣőĲШƚĲċƚŸŰЮШfŰШƽŔŰƣĲƖЯШƣőĲШƖĲũċƣŔƻĲШ
őƨůŔĬŔƣǃШŔƚШĦŸůƓċƖċƣŔƻĲũǃШũŸƽЮШÉŸЯШƣőĲШċůŸƨŰƣШŸŉШƽĲŔŊőƣШƣőċƣШƣőĲШŊƖċŔŰƚШƽŔũũШŊċŔŰШĬĲƓĲŰĬƚШƨƓŸŰШ
ƣőĲШƚĲċƚŸŰШċŰĬШĬƨƖċƣŔŸŰШŉŸƖШƽőŔĦőШŔƣШőċƚШĤĲĲŰШƚƣŸƖĲĬЮ 
 

ΠЮΟ ÉƣĲĲũШÉŔũŸƚ 
 
ÑőĲƖĲШőċƻĲШĤĲĲŰШůċŰǃШƚƣƨĬŔĲƚШŸŰШƣőĲШĲǭŔĦŔĲŰĦǃШŸŉШƚƣĲĲũШƚŔũŸƚШĦŸůƓċƖĲĬШƣŸШĦŸŰƻĲŰƣŔŸŰċũШ
ƽċƖĲőŸƨƚĲƚШŉŸƖШŊƖċŔŰШƚƣŸƖċŊĲШċŰĬШƣőĲШċŊƖŸрƓƖŸĦĲƚƚŔŰŊШƨŰŔƣƚШǯŰĬШƣőĲШĤƨũťШƚƣŸƖċŊĲШůŸƖĲШŉċƻŸƨƖċĤũĲШ
ы?őŔŰŊƖċЯШΞΜΝΣбШuƨůċƖШĲƣШċũЮЯШΞΜΞΝьЮШÉŔũŸƚШŰŸƣШŸŰũǃШĲŰƚƨƖĲШĤĲƣƣĲƖШƓƖĲƚĲƖƻċƣŔŸŰШŸŉШŉŸŸĬШŊƖċŔŰƚШĤƨƣШ
ċũƚŸШĲŰőċŰĦĲШƣőĲŔƖШƚőĲũŉрũŔŉĲЮШÑőĲƖĲШċƖĲШĬŔǭĲƖĲŰƣШƚƣƖƨĦƣƨƖĲШƣǃƓĲƚШŸŉШƚŔũŸƚаШĦŸŰĦƖĲƣĲШƚŔũŸƚЯШƚƣĲĲũШ
ƚŔũŸƚЯШĤċŊШƚŔũŸƚЯШĤƨŰťШƚŔũŸƚШĲƣĦЮШ9ŸŰĦƖĲƣĲШƚŔũŸƚШċƖĲШŸŉШĦĲůĲŰƣШƚƣƖƨĦƣƨƖĲШċŰĬШŸŉШĦǃũŔŰĬƖŔĦċũШƚőċƓĲЯШ
őŸƽĲƻĲƖШƣőŔƚШƚƣƖƨĦƣƨƖĲШőċƚШŔƚƚƨĲƚШŸŉШůŸŔƚƣƨƖĲШċĤƚŸƖƓƣŔŸŰШŉƖŸůШƣőĲШċƣůŸƚƓőĲƖĲЮШfŰШƣőĲШĦŸŰƣĲǂƣШŸŉШ
ŔŰŰŸƻċƣŔƻĲШŊƖċŔŰШƚƣŸƖċŊĲШƓƖċĦƣŔĦĲƚЯШ~ċĬőǃċШÂƖċĬĲƚőШőċƚШĲůĲƖŊĲĬШċƚШċШƓŔŸŰĲĲƖШŔŰШƨƣŔũŔǍŔŰŊШƚŔũŸШĤċŊƚШ
ċĬŸƓƣĲĬШŉƖŸůШ ƖŊĲŰƣŔŰċШŉŸƖШŸŰрǯĲũĬШƚƣŸƖċŊĲЯШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШċШƖĲĬƨĦƣŔŸŰШŔŰШƣőĲШƖĲũŔċŰĦĲШŸŰШ
ĦőĲůŔĦċũШŉƨůŔŊċŰƣƚЮШÑőŔƚШċƓƓƖŸċĦőЯШƓċƖƣŔĦƨũċƖũǃШŔůƓũĲůĲŰƣĲĬШĬƨƖŔŰŊШƓĲƖŔŸĬƚШŸŉШĤƨůƓĲƖШ
ƓƖŸĬƨĦƣŔŸŰЯШċũƚŸШƚĲƖƻĲƚШċƚШċШůĲċŰƚШŉŸƖШƚőŸƖƣрƣĲƖůШĦƖĲĬŔƣШċĬƻċŰĦĲůĲŰƣШы]ƨũċƣŔШĲƣШċũЮЯШΞΜΞΝьЮ 

 
§ŰШċШĤƖŸċĬĲƖШƚĦċũĲЯШƣőĲШƓƨĤũŔĦШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚƣƖċƣĲŊǃШŔŰШfŰĬŔċШőċƚШĲůƓőċƚŔǍĲĬШƣőĲШĲǂƓċŰƚŔŸŰШ
ŸŉШƚƣĲĲũШƚŔũŸШŉċĦŔũŔƣŔĲƚЮШÉŔŰĦĲШsċŰƨċƖǃШΞΜΝΣЯШĲŰƣŔƣŔĲƚШƚƨĦőШċƚШ[9fЯШ9ì9ЯШċŰĬШŸƣőĲƖШÉƣċƣĲШ]ŸƻĲƖŰůĲŰƣШ
ċŊĲŰĦŔĲƚШƽĲƖĲШƣċƚťĲĬШƽŔƣőШċĦőŔĲƻŔŰŊШċШĦŸũũĲĦƣŔƻĲШĦċƓċĦŔƣǃШƣċƖŊĲƣШŸŉШΝΜШ~~ÑЮШÂƖŔƻċƣĲШŔŰƻĲƚƣŸƖƚЯШ
9ì9ЯШÉì9ЯШŸƖШŸƣőĲƖШƚƣċƣĲШċŊĲŰĦŔĲƚШőċƻĲШƓũċǃĲĬШċШƓŔƻŸƣċũШƖŸũĲШŔŰШŉƨŰĬŔŰŊШƣőĲƚĲШĦċƓċĦŔƣŔĲƚЮШÑőĲШ



 

128    | REDUCING POST-HARVEST LOSSES IN INDIA 

?ĲƓċƖƣůĲŰƣШŸŉШ[ŸŸĬШċŰĬШÂƨĤũŔĦШ?ŔƚƣƖŔĤƨƣŔŸŰШы?[Â?ьШőċƚШŊƖċŰƣĲĬШћŔŰрƓƖŔŰĦŔƓċũШċƓƓƖŸƻċũќШŉŸƖШƚŔũŸШ
ĦŸŰƚƣƖƨĦƣŔŸŰШƨŰĬĲƖШƣőĲШcƨĤШѼШÉƓŸťĲШůŸĬĲũШƓƖŸƓŸƚĲĬШĤǃШ[9fЮШÑőĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШŸŉШŉŸŸĬШŊƖċŔŰƚШ
ƚƣŸƖĲĬШŔŰШƚŔũŸƚШċƖĲШƓũċŰŰĲĬШƣŸШƨƚĲШƚŔũŸШƖċŔũƽċǃƚЯШƣŸШĦċƖƖǃШŔŰШĤƨũťШƣŸШůŔŰŔůŔǍĲШũŸƚƚĲƚШƖĲƚƨũƣŔŰŊШŉƖŸůШ
ƣőĲŉƣШċŰĬШƓŔũŉĲƖċŊĲШы[9fЯШΞΜΞΞьЮ 

  
?ĲƚƓŔƣĲШƣőĲƚĲШŔŰŔƣŔċƣŔƻĲƚЯШƣőĲШĦŸůƓũĲƣŔŸŰШŸŉШƚƣĲĲũШƚŔũŸШĦċƓċĦŔƣǃШƽŸƖťШőċƚШƖĲċĦőĲĬШŸŰũǃШΝЮΦΤШ~~ÑШ
ŸƨƣШŸŉШƣőĲШƓũċŰŰĲĬШΝΠЮΜΟШ~~ÑЮШƚШŸŉШÉĲƓƣĲůĤĲƖШΟΜƣőЯШΞΜΞΟЯШċƚƚŔŊŰůĲŰƣƚШŸƖШĦŸůƓũĲƣŔŸŰƚШċĦĦŸƨŰƣШ
ŉŸƖШΣЮΠШ~~ÑШŸŉШĦċƓċĦŔƣǃЯШŔŰĦũƨƚŔƻĲШŸŉШċШΜЮΞΡШ~~ÑШƓŔũŸƣШŉŸƖШƖŔĦĲШƚŔũŸƚЯШũĲċƻŔŰŊШΤЮΣΟШ~~ÑШǃĲƣШƣŸШĤĲШ
ċũũŸĦċƣĲĬШы[ŔŊƨƖĲШΧЮΦьЮШÑőŔƚШĬŔƚĦƖĲƓċŰĦǃШőŔŊőũŔŊőƣƚШƣőĲШĲǂŔƚƣŔŰŊШĦőċũũĲŰŊĲƚШċŰĬШƨŰĬĲƖƚĦŸƖĲƚШƣőĲШ
ŰĲĲĬШŉŸƖШĦŸŰƣŔŰƨĲĬШĲǭŸƖƣƚШƣŸШůĲĲƣШƣőĲШƣċƖŊĲƣĲĬШĲǂƓċŰƚŔŸŰШŸŉШƚƣĲĲũШƚŔũŸШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŔŰШfŰĬŔċЮ 
 

Figure 4.3: Status of silo construction as on September 30 2023 

ÉŸƨƖĦĲжЮ[9f 
 
ШĦċƚĲШƚƣƨĬǃШŉŸƖШƚŔũŸШƚƣŸƖċŊĲШƽċƚШůċĬĲШƣőƖŸƨŊőШċШƻŔƚŔƣШƣŸШƚŔũŸƚШŸƽŰĲĬШĤǃШ ĬċŰŔШ ŊƖŔШxŸŊŔƚƣŔĦƚШ
xŔůŔƣĲĬШы xxьЯШċШƓƖŔƻċƣĲШũŸŊŔƚƣŔĦШŔŰŉƖċƚƣƖƨĦƣƨƖĲШĦŸůƓċŰǃШċƣШ~ŸŊċЯШÂƨŰŢċĤЮШÑŸƣċũШĦċƓċĦŔƣǃШŸŉШƣőĲШ
ƚƣŸƖċŊĲШƨŰŔƣШŔƚШΞШũċťőШƣŸŰŰĲƚШƽŔƣőШΝΣШÉŔũŸƚШŸŉШΝΞЮΡШƣőŸƨƚċŰĬШƣŸŰŰĲƚШĲċĦőЮШĬĬŔƣŔŸŰċũũǃЯШƣőĲƖĲШċƖĲШΠШ
ƚŔũŸƚШŸŉШΠΡΜΜШƣŸŰŰĲƚШĲċĦőШŉŸƖШƓƖĲрƚŔũŸШƚƣŸƖċŊĲШƓƨƖƓŸƚĲƚЮШ]ƖċŔŰШƚƣŸƖċŊĲШŸƓĲƖċƣŔŸŰƚШŔŰШƣőŔƚШůŸĬĲƖŰШ
ƚŔũŸШŔŰŉƖċƚƣƖƨĦƣƨƖĲШƚƣċƖƣĲĬШŔŰШΞΜΜΤЮШ§ŰũǃШÖÅÉШыÖŰĬĲƖШƖĲĬƨĦĲĬШƚƓĲĦŔǯĦċƣŔŸŰьШƕƨċũŔƣǃШƽőĲċƣШŔƚШƚƣŸƖĲĬШ
ŔŰШƣőĲƚĲШƚŔũŸƚЮШÑőŔƚШƚƣŸƖċŊĲШŉċĦŔũŔƣǃШőċƚШċШƖċŔũƽċǃШƚŔĬŔŰŊЮШÑőĲШŉċĦŔũŔƣǃШŔƚШċũůŸƚƣШŉƨũũǃШůĲĦőċŰŔǍĲĬШċŰĬШ
ũĲƚƚШũċĤŸƨƖШŔŰƣĲŰƚŔƻĲЮШ 
 
ÑőĲƖĲШĲǂŔƚƣƚШċШĬĲǯŰĲĬШƓƖŸĦĲĬƨƖĲШŸŉШĦŸũũĲĦƣŔŰŊШŉŸŸĬШŊƖċŔŰƚШŉƖŸůШƣőĲШŉċƖůĲƖƚШŉŸƖШƚƣŸƖċŊĲШы[ŔŊƨƖĲШ
ΧЮΧьа 
 
  

0.55 0.60 0.83 0.95

0.13
0.89

2.48

6.41

7.63

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

Circuit Based
Model

Road Fed
Model

Railway Siding
Model

Railway Siding
Model

Hub and
Spoke

Hub and
Spoke Model

(DBFOT mode)

Hub and
Spoke Model

(DBFOO
mode)

Work Completed (1.97 MMTs) Work awared and Letter of
Commencement issued by
FCI/State government (1.07

MMTs)

Work awarded by FCI/State
government but CPs not

fulfilled by selected bidders
(3.36 MMTs)

Total Wheat
silos including
0.25 LMT pilot

rice silos

Leftover
planned

capacity for
Hub and

Spoke (Phase
2 and 3)

M
M

T



 

129    | REDUCING POST-HARVEST LOSSES IN INDIA 

Figure 4.4: Process of grain management in silos  
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ƣőĲШƓƖŸĬƨĦĲШċũŸŰŊШƽŔƣőШƣőĲШƓƨƖĦőċƚĲШƚũŔƓШƣŸШƣőĲШƚŔũŸƚШŉŸƖШƣőĲШŊƖċŔŰШƣŸШŊŸШĬŔƖĲĦƣũǃШƣŸШƣőĲШƚƣŸƖċŊĲШ
ƽőŔĦőШŔƚШőŔƖĲĬШĤǃШƣőĲШ[9fЮШÑőĲШƓƖŸĬƨĦĲШŔƚШƽĲŔŊőĲĬШċƣШƣőĲШŊċƣĲЮШÑőĲШƓƖŸĬƨĦĲШŊŸĲƚШƣőƖŸƨŊőШƻċƖŔŸƨƚШ
ĦőĲĦťƚШƣőƖŸƨŊőШċШƚċůƓũŔŰŊШƓƖŸĦĲĬƨƖĲЮШÉċůƓũĲШŔƚШƣċťĲŰШŉƖŸůШƣőĲШƣƖŸũũĲǃШċŰĬШĦċƣĲŊŸƖŔǍĲĬШŔŰƣŸШŉŸƨƖШ
ƚċůƓũĲƚШтШƖĲŉĲƖĲŰĦĲШƚċůƓũĲЯШĬŸĦťċŊĲШƣĲƚƣŔŰŊЯШůŸŔƚƣƨƖĲШƣĲƚƣŔŰŊШċŰĬШůċŰƨċũШƣĲƚƣŔŰŊЮШÑőĲШƻċũƨĲШŸŉШ
ƣőĲШƓƖŸĬƨĦĲШŔƚШƣőĲŰШĬĲĦŔĬĲĬШƣőƖŸƨŊőШƣőĲШƻċƖŔŸƨƚШůĲċƚƨƖĲƚШŉƖŸůШƣőĲШƚċůƓũĲШŸŉШƣőĲШƓƖŸĬƨĦĲЮШfŉШƣőĲШ
ƓƖŸĬƨĦĲШŉċŔũƚШƣőĲШůŸŔƚƣƨƖĲШĦőĲĦťШċƣШƣőĲШƚċůƓũŔŰŊШŊċƣĲЯШƣőĲШƓƖŸĬƨĦĲШŔƚШĬĲĦũŔŰĲĬЮШfŉШċĦĦĲƓƣĲĬЯШƣőĲШ
ƓƖŸĬƨĦĲШŔƚШƣőĲŰШƨŰũŸċĬĲĬШċƣШƣőĲШƨŰũŸċĬŔŰŊШĬŸĦťШċŰĬШƣőƖŸƨŊőШĦŸŰƻĲǃĲƖШĤĲũƣƚШƣƖċŰƚŉĲƖƖĲĬШƣŸШƣőĲШ
ƚůċũũĲƖШƚŔũŸƚШŉŸƖШƓƖĲрƚŔũŸШƚƣŸƖċŊĲЮШ 
 
[9fШőŔƖĲƚШƣőĲШƚƣŸƖċŊĲШŉƖŸůШ ĬċŰŔШċƣШŰŸШŊċŔŰоŰŸШũŸƚƚШĤċƚŔƚШŔŰШƚƣŸƖċŊĲЮШÑőĲƖĲШŔƚШŰŸШũŸƚƚШŸƖШŊċŔŰШŔŰШ
ƚƣŸƖċŊĲШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШƓĲƖƚŸŰШŔŰƣĲƖƻŔĲƽĲĬЮШÑőĲШƕƨċũŔƣǃШċŰĬШƕƨċŰƣŔƣǃШċƖĲШŰŸƣШċǭĲĦƣĲĬШŔŰШƚŔũŸШ
ƚƣŸƖċŊĲЮШcŸƽĲƻĲƖЯШƣőĲƖĲШŔƚШƻĲƖǃШůŔŰŔůċũШũŸƚƚШŔŰШƣőĲШƓƖŸĦĲƚƚШŸŉШƓƖŸĦƨƖŔŰŊШƣőĲШŊƖċŔŰƚШŉƖŸůШƣőĲШ
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ŉċƖůĲƖƚШƽőŔĦőШŊŸШƣőƖŸƨŊőШċШƓƖŸĦĲƚƚШŸŉШƕƨċũŔƣǃоůŸŔƚƣƨƖĲоŊƖċĬŔŰŊШĦőĲĦťЮШÑőŔƚШũŸƚƚШŊĲƣƚШĦŸƻĲƖĲĬШŔŰШ
ƣőĲШΜЮΞΡШƓĲƖĦĲŰƣШŸŉШƣƖċŰƚŔƣШũŸƚƚШƓĲƖůŔƚƚŔĤũĲШĤǃШƣőĲШ[9fЮШÑőĲШŊƖċŔŰƚШƚƣŸƖĲĬШŔŰШƣőĲШƚŔũŸƚШƖĲůċŔŰШƣőĲШ
ƓƖŸƓĲƖƣǃШŸŉШ[9fЮШ 
 
ÑőĲШĬĲũŔƻĲƖǃШŸŉШƣőĲШŊƖċŔŰƚШŔƚШƨŰĬĲƖƣċťĲŰШŸŰШƖĲƕƨĲƚƣШŉƖŸůШƣőĲШ[9fШċŰĬШĬŸŰĲШŸŰШċШĤƨũťШĤċƚŔƚШŸŰũǃШ
ƣőƖŸƨŊőШƖċŔũƽċǃШƚŔĬŔŰŊƚЮШ[9fШċũũŸƽƚШŉŸƖШΜЮΞΡШƓĲƖĦĲŰƣШƕƨċŰƣŔƣǃШũŸƚƚШŔŰШƣőĲШƣƖċŰƚŔƣШŸŉШƣőĲШŉŸŸĬШŊƖċŔŰƚШ
ŉƖŸůШƣőĲШƚŔũŸƚШƣŸШƣőĲШċũũŸƣƣĲĬШƚƣċƣĲЮ 

 

ΠЮΠ Éì§ÑШċŰċũǃƚŔƚШŸŉШĬŔǭĲƖĲŰƣШƚƣŸƖċŊĲШƣǃƓĲƚШĤċƚĲĬШŸŰШĦċƚĲШƚƣƨĬŔĲƚ 
 

Table 4.1: SWOT analysis of CAP storages 

 
Table 4.2: SWOT analysis of conventional covered warehouses  

9 Â 
ÉƣƖĲŰŊƣő 
ìőċƣЮŔƚЮƽŸƖťŔŰŊЮƽĲũũЮƽŔƣőЮƣőŔƚЮƚƣŸƖċŊĲЮ
ƣǃƓĲл 

ìĲċťŰĲƚƚ 
ìőċƣЮŔƚЮƣőĲЮĬŔƚċĬƻċŰƣċŊĲŸƨƚŰĲƚƚЮƽŔƣőЮƣőŔƚЮ
ƚƣŸƖċŊĲЮƣǃƓĲл 

xŸƽШŔŰƻĲƚƣůĲŰƣЯШĲĦŸŰŸůŔĦċũЯШƣŔůĲШ
ĲǭĲĦƣŔƻĲ 

xċƖŊĲƖШũŸƚƚĲƚЯШƓƖŸŰĲШƣŸШƽċƣĲƖũŸŊŊŔŰŊШċŰĬШƖċŔŰƚЯШ
ůŸƖĲШƖŸĬĲŰƣШċƣƣċĦťƚЯШċŰĬШŔŰŉĲƚƣċƣŔŸŰ 

§ƓƓŸƖƣƨŰŔƣŔĲƚ 
ìőċƣЮŰĲƽЮŉƖŸŰƣŔĲƖƚЮĦċŰЮĤĲЮĲǂƓũŸƖĲĬл 

ÑőƖĲċƣƚ 
ìőċƣЮċƖĲЮƣőĲЮŔƚƚƨĲƚЮƽŔƣőЮƣőŔƚЮƚƣŸƖċŊĲЮƣǃƓĲл 

ÉőŸƖƣШĬƨƖċƣŔŸŰШƚƣŸƖċŊĲШũĲƚƚШƣőċŰШΟШůŸŰƣőƚШ
ƽŔƣőШŊŸŸĬШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚ 

ÂƖŸĤċĤŔũŔƣǃШŸŉШũċƖŊĲƖШũŸƚƚĲƚШŔŰШĲƻĲŰƣƚШŸŉШƖċŔŰƚШċŰĬШ
ǰŸŸĬŔŰŊ 

9ŸŰƻĲŰƣŔŸŰċũШƽċƖĲőŸƨƚĲ 
ÉƣƖĲŰŊƣő xŸƽĲƖШĦŸŰƚƣƖƨĦƣŔŸŰШĦŸƚƣƚ 

ìĲċťŰĲƚƚ ÑőŔƚШƚƣŸƖċŊĲШƣǃƓĲШŔƚШũċĤŸƖШŔŰƣĲŰƚŔƻĲШы ŰŰĲǂШΣьЮШůĤŔĲŰƣШƣĲůƓĲƖċƣƨƖĲШ
ǰƨĦƣƨċƣĲƚШĬƨĲШƣŸШŸũĬĲƖШƚƣƖƨĦƣƨƖĲƚЮШÑőĲШƣĲůƓĲƖċƣƨƖĲШċŰĬШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŸŉШ
ƣőĲШŸƨƣĲƖШũċǃĲƖШŸŉШŢƨƣĲШĤċŊШŔƚШůŸƖĲШƚƨƚĦĲƓƣŔĤũĲШƣŸШŸƨƣƚŔĬĲШƣĲůƓĲƖċƣƨƖĲЮШ?ƨĲШƣŸШ
őŔŊőĲƖШůŸŔƚƣƨƖĲШċĤƚŸƖƓƣŔŸŰЯШƣőĲШĦŸŰĬĲŰƚċƣŔŸŰШőċƓƓĲŰƚШŔŰШƽőĲċƣШŊƖċŔŰƚЮШÑőĲШ
ƕƨċŰƣŔƣċƣŔƻĲШũŸƚƚШŔƚШċũƚŸШőŔŊőĲƖШĦŸůƓċƖĲĬШƣŸШƚƣĲĲũШƚŔũŸƚЮ 

§ƓƓŸƖƣƨŰŔƣŔĲƚ ÅĲĬƨĦƣŔŸŰШŸŉШƣƖċŰƚŔƣШũŸƚƚШŔƚШƓŸƚƚŔĤũĲШĤǃШĲǂƓċŰĬŔŰŊШƣőĲШƓƖŸĦƨƖĲůĲŰƣШċŰĬШ
ƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШŔŰШĦŸŰƚƨůƓƣŔŸŰШƖĲŊŔŸŰƚЮ 

ÑőƖĲċƣƚ ÑĲĦőŰŸũŸŊŔĲƚШċƖĲШĦŸŰƻĲŰƣŔŸŰċũШċŰĬШĤċĦťƽċƖĬЮШÉƣŸƖċŊĲШŸŉШŸũĬĲƖШĦƖŸƓƚШċƖĲШ
ƚƨƚĦĲƓƣŔĤũĲШƣŸШůŸƖĲШĬċůċŊĲЮ 
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Table 4.3: SWOT analysis of steel silos  

 
Table 4.4: SWOT analysis of private warehouses 

ÉŸƨƖĦĲжЮÉƣċťĲőŸũĬĲƖƚЮĦċƚĲЮƚƣƨĬǃЮċƣЮÂƨŰŢċĤеЮΥΣΥΦ  

ÉƣĲĲũШÉŔũŸƚ 
ÉƣƖĲŰŊƣő ìĲċťŰĲƚƚ 
ìőĲċƣШĦċŰШĤĲШƚƣŸƖĲĬШŔŰШőƨŊĲШƕƨċŰƣŔƣǃЯШŰŸШ
ũŸƚƚоŊċŔŰШŉŸƖШƽőĲċƣШċŰĬШŔƣШŔƚШċШĤĲƣƣĲƖрƕƨċũŔƣǃШ
ƚƣŸƖċŊĲШůĲƣőŸĬЮШ~ŸĬĲƖŰШƣĲĦőŰŸũŸŊǃШŉċĦŔũŔƣŔĲƚШ
ũŔťĲШĦŸŰƻĲǃĲƖШĤĲũƣƚШċŰĬШfŸÑШƚĲŰƚŸƖƚШċƖĲШƨƚĲĬЮШ
ÉƣŸƖċŊĲШĦŸƚƣШƓĲƖШƣŸŰŰĲШŔƚШũŸƽĲƖШƣőċŰШ
ĦŸŰƻĲŰƣŔŸŰċũШċŰĬШŔƣШőċƚШũĲƚƚШƣƖċŰƚŔƣШũŸƚƚШĬƨĲШ
ƣŸШƖċŔũƽċǃШƚŔĬŔŰŊƚЮШxĲƚƚШŉƨůŔŊċƣŔŸŰШŔƚШƖĲƕƨŔƖĲĬШ
ċŰĬШůŸŔƚƣƨƖĲШůŔŊƖċƣŔŸŰШĦċŰШĤĲШĦŸŰƣƖŸũũĲĬШ
ƣőƖŸƨŊőШċĲƖċƣŔŸŰЮ 

9ċƓŔƣċũШŔŰƣĲŰƚŔƻĲШċŰĬШĬƨƚƣШƕƨċŰƣŔƣǃШŔƚШůŸƖĲЮШ
ÑőĲƖĲШŔƚШŰŸШƚĲŊƖĲŊċƣŔŸŰШŸŉШƓƖŸĬƨĦĲЮШ?ŔƚƣċŰĦĲШ
ƣŸШůċŰĬŔШŔƚШůŸƖĲЯШƣƖċŰƚŔƣШĦŸƚƣШŉŸƖШŉċƖůĲƖƚШ
ŔŰĦƖĲċƚĲƚШĬƨĲШƣŸШĬŸƨĤũĲШƣƖċŰƚƓŸƖƣШŉƖŸůШǯĲũĬШ
ƣŸШůċŰĬŔШыċƖőƣŔǃċƚьШċŰĬШƣőĲŰШƣŸШƚŔũŸЮШ~ŸŔƚƣƨƖĲШ
ƕƨċŰƣŔƣǃШŔƚШƖĲƚƣƖŔĦƣĲĬШƣŸШΝΞШƓĲƖĦĲŰƣШƽőŔĦőШŔƚШ
ũŸƽĲƖШƣőċŰШƽőċƣШŔƚШƖĲƕƨŔƖĲĬШċƣШůċŰĬŔЮ 

§ƓƓŸƖƣƨŰŔƣŔĲƚ ÑőƖĲċƣƚ 
EǂƓċŰĬŔŰŊШƚŔũŸƚШŉċĦŔũŔƣŔĲƚШƣŸШƓƖŸĦƨƖĲůĲŰƣШ
ĦĲŰƣĲƖƚШƽŔũũШƖĲĬƨĦĲШƣőĲШƣƖċŰƚŔƣШũŸƚƚЯШ
9ŸŰƚƣƖƨĦƣŔŸŰШŉŸƖШƖŔĦĲШƚƣŸƖċŊĲШŔƚШǃĲƣШƣŸШƓƨƣШƣŸШ
ƚĦċũĲЮ 

ÂƖŸƓĲƖШƓƖĲĦċƨƣŔŸŰƚШŰĲĲĬШƣŸШĤĲШƣċťĲŰЮШ
fŰƚƓĲĦƣŔŸŰШċŰĬШůċŰċŊĲůĲŰƣШċƖĲШƖĲƕƨŔƖĲĬЯШ
ĤƨũťШƚƣŸƖċŊĲШŔƚШƚƨƚƓĲĦƣċĤũĲШƣŸШőƨŊĲШƖŔƚťШŔŰШ
ĦċƚĲШŸŉШũċƖŊĲрƚĦċũĲШŊƖċŔŰШĬċůċŊĲЮ 

ÂƖŔƻċƣĲШƽċƖĲőŸƨƚĲ 
ÉƣƖĲŰŊƣő 9ũĲċŰШċŰĬШƽĲũũШůċŰċŊĲĬШƽċƖĲőŸƨƚŔŰŊШƚǃƚƣĲůШĦŸůƓċƖĲĬШƣŸШĦŸŰƻĲŰƣŔŸŰċũШ

ƽċƖĲőŸƨƚĲƚШÑőŔƚШƚƣŸƖċŊĲШƣǃƓĲШőċĬШůŸĬĲƖŰШƻċĦƨƨůШĦũĲċŰĲƖƚЮШÑőŔƚШƚƣŸƖċŊĲШ
ƣǃƓĲШĦċŰШĤĲШőŔƖĲĬШŸŰШŰĲĲĬШĤċƚŔƚЯШċŰĬШŔƣШƖĲĬƨĦĲƚШĬĲƓĲŰĬĲŰĦĲШŸŰШ9 ÂШ
ƚƣŸƖċŊĲЮ 

ìĲċťŰĲƚƚ  ŸШůŸĬĲƖŰШƣĲĦőŰŸũŸŊŔĦċũШŉċĦŔũŔƣŔĲƚШũŔťĲШĦŸŰƻĲǃŸƖШĤĲũƣƚЯШfŸÑШĦĲŰƚŸƖƚШƣŸШ
ĦőĲĦťШƣőĲШƣĲůƓĲƖċƣƨƖĲШċŰĬШůŸŔƚƣƨƖĲШƽĲƖĲШċƻċŔũċĤũĲЮШ[ƨůŔŊċƣŔŸŰШŉŸƖШƣőĲШ
ĲŰƣŔƖĲШƚƣċĦťШőċƓƓĲŰƚШƣŸŊĲƣőĲƖШċŰĬШŰŸШƚǃƚƣĲůШƽĲƖĲШƣőĲƖĲШƣŸШƣƖċĦĲШƣőĲШ
ƚŸƨƖĦĲШŸŉШŔŰŉĲƚƣċƣŔŸŰЯШÑőĲШĦċƚĲШƚƣƨĬǃШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲШŔƚШƚƣŔũũШĬĲƓĲŰĬĲŰƣШ
ŸŰШũċĤŸƨƖЮШ[ċƖůĲƖƚШĬŸШŰŸƣШĬŔƖĲĦƣũǃШƚĲũũШƣŸШƓƖŔƻċƣĲШċŊĲŰĦŔĲƚЯШĬŸƨĤũĲШ
ƣƖċŰƚƓŸƖƣШŔŰĦƖĲċƚĲƚШƣƖċŰƚŔƣШũŸƚƚЮ 

§ƓƓŸƖƣƨŰŔƣŔĲƚ ÅĲĬƨĦŔŰŊШŊŸƻĲƖŰůĲŰƣШŔŰƣĲƖƻĲŰƣŔŸŰƚШċŰĬШĬŔƖĲĦƣШƚĲũũŔŰŊШƣŸШƓƖŔƻċƣĲШ
ƽċƖĲőŸƨƚĲƚШƣőƖŸƨŊőШ ìÅШƽŔũũШƖĲĬƨĦĲШƣőĲШƣƖċŰƚċĦƣŔŸŰШĦŸƚƣƚЮ 

ÑőƖĲċƣƚ xċĦťШŸŉШŔŰĦĲŰƣŔƻĲШƣŸШŔŰƻĲƚƣШŔŰШŔŰŉƖċƚƣƖƨĦƣƨƖĲШĤĲĦċƨƚĲШŸŉШĦŸŰƣƖċĦƣƨċũШ
ƖĲũċƣŔŸŰЮШÖŰĦĲƖƣċŔŰƣǃШŔŰШƓƖŸǯƣШĤĲĦċƨƚĲШŸŉШƣőĲШĦŸŰƣƖŸũũĲĬШŊƖċŔŰШůċƖťĲƣƚШċŰĬШ
ƣőĲШŸƽŰĲƖƚШőċƻĲШũĲƚƚШŔŰĦĲŰƣŔƻĲШƣŸШŔŰƻĲƚƣШŔŰШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲЮ 
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Ρ EǭĲĦƣŔƻĲŰĲƚƚШŸŉШÂƖŔƻċƣĲШìċƖĲőŸƨƚĲƚШŸŰШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚ 
 
ÑőĲƖĲШőċƻĲШĤĲĲŰШůċŰǃШƖĲĦŸůůĲŰĬċƣŔŸŰƚШŉƖŸůШĲċƖũŔĲƖШŊŸƻĲƖŰůĲŰƣШŉŸƖůĲĬШĦŸůůŔƣƣĲĲƚШƣŸШ
ŔŰĦƖĲċƚĲШƣőĲШƓƖŔƻċƣĲШƓċƖƣŔĦŔƓċƣŔŸŰШŔŰƣŸШƣőĲШĦŸƨŰƣƖǃќƚШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůШŔŰĦũƨĬŔŰŊШƚƣŸƖċŊĲШ
ƚǃƚƣĲůƚШƣŸШŔŰĦƖĲċƚĲШĲǭŔĦŔĲŰĦǃШċŰĬШũŸƽĲƖШƚƣŸƖċŊĲШũŸƚƚĲƚЮШ ŰĬШċũƚŸЯШƣŸШĬĲĦƖĲċƚĲШƣőĲШƖŸũĲШŸŉШƣőĲШ[9fШ
ƽőŔĦőШƽċƚШŉŸƖůĲĬШĬƨƖŔŰŊШƣŔůĲƚШŸŉШůƨĦőШŰĲĲĬĲĬШŊŸƻĲƖŰůĲŰƣШƖŸũĲШŉŸƖШĦŸƨŰƣƖǃќƚШŉŸŸĬШƚĲĦƨƖŔƣǃЮШ7ƨƣШ
ƣőĲШŉƨŰĦƣŔŸŰŔŰŊШŸŉШƣőĲШĦŸƖƓŸƖċƣŔŸŰШőċƚШŰŸƣШĤĲĲŰШŰĲċƖШŸƓƣŔůċũШĬƨĲШƣŸШŔƣƚШŔŰĦƖĲċƚŔŰŊШƖŸũĲШƖĲƕƨŔƖŔŰŊШ
ũċƖŊĲƖШĤƨƖĲċƨĦƖċƣŔĦШċƓƓċƖċƣƨƚШċŰĬШƚƨĤƚĲƕƨĲŰƣũǃШŔŰĬƨĦŔŰŊШŊƖĲċƣĲƖШŔŰĲǭŔĦŔĲŰĦŔĲƚЮШÑőĲШƚƣƨĬŔĲƚШ
ŔŰĦũƨĬĲШEǂƓĲŰĬŔƣƨƖĲШÅĲŉŸƖůƚШ9ŸůůŔƚƚŔŸŰќƚШÅĲƓŸƖƣШŸŰШ[ŸŸĬШÉƨĤƚŔĬǃШыΞΜΜΜьЯШEǂĦĲƚƚШ[ŸŸĬШÉƣŸĦťƚЯШ
Â?ÉШċŰĬШÂƖŸĦƨƖĲůĲŰƣШÂŸũŔĦǃШыΞΜΜΝШĤьЯШxŸŰŊШÑĲƖůШ]ƖċŔŰШÂŸũŔĦǃШыΞΜΜΞьШċŰĬШċůŸŰŊШƣőĲШũċƣĲƚƣШĤĲŔŰŊШ
ƣőĲШÉőċŰƣċШuƨůċƖШƖĲƓŸƖƣШŸŰШƖĲƚƣƖƨĦƣƨƖŔŰŊШ[9fШыuƨůċƖШΞΜΝΡьЮШ7ƨƣШƣőĲШƓċĦĲШŸŉШŔůƓũĲůĲŰƣŔŰŊШ
ƖĲĦŸůůĲŰĬċƣŔŸŰƚШőċĬШĤĲĲŰШƻĲƖǃШƚũƨŊŊŔƚőШƣŔũũШΞΜΝΜЮШÑőĲШŊŸƻĲƖŰůĲŰƣШƣőĲŰШŔŰƣƖŸĬƨĦĲĬШƚĦőĲůĲƚШ
ũŔťĲШÂE]ШŔŰШΞΜΜΥШċŰĬШÂƖŔƻċƣĲШìċƖĲőŸƨƚŔŰŊШÉĦőĲůĲШыÂìÉьШΞΜΝΜШƣŸШŔŰĦƖĲċƚĲШƓƖŔƻċƣĲШƚĲĦƣŸƖШ
ƓċƖƣŔĦŔƓċƣŔŸŰШŔŰШƚƣŸƖċŊĲШċŰĬШőċŰĬũŔŰŊШŸŉШƣőĲШŊƖċŔŰƚЮШÑőĲШƚĦőĲůĲƚШƽĲƖĲШĤċƚĲĬШŸŰШċШŊƨċƖċŰƣĲĲШŸŉШ
őŔƖŔŰŊШŸŉШƣőĲШƽċƖĲőŸƨƚĲƚШĤǃШƣőĲШ[9fЯШƣőƨƚШŔŰĦĲŰƣŔƻŔǍŔŰŊШŔŰƻĲƚƣůĲŰƣƚШыůŸƖĲШŸŰШƣőĲШƚĦőĲůĲƚШŔŰШƣőĲШ
ŰĲǂƣШƚĲĦƣŔŸŰƚьЮ 
 
ÑőĲƚĲШƚĦőĲůĲƚШőċƻĲШƚƨĦĦĲƚƚŉƨũũǃШŔŰĦƖĲċƚĲĬШƓƖŔƻċƣĲШƓċƖƣŔĦŔƓċƣŔŸŰШы[ŔŊƨƖĲШΡЮΝьЮШÑőĲШĦċƓċĦŔƣǃШŸŉШ
ĦŸƻĲƖĲĬШƽċƖĲőŸƨƚĲƚШőŔƖĲĬШĤǃШ[9fШŉƖŸůШƓƖŔƻċƣĲШƚĲĦƣŸƖШŉŸƖШΞΜΜΝрΜΞШƣŸШΞΜΞΝрΞΞШőċƚШŊƖŸƽŰШċƣШċШ9 ]ÅШ
ŸŉШΣЮΡШƓĲƖĦĲŰƣШċƚШĦŸůƓċƖĲĬШƣŸШƣőĲШ9 ]ÅШŸŉШΝЮΞШƓĲƖĦĲŰƣШŸŉШƣőĲШŔŰĦƖĲċƚĲШŔŰШƣőĲШ[9fШƚƣŸƖċŊĲШĦċƓċĦŔƣǃЮШ
ÑőŔƚШőċƚШĤĲĲŰШċĦőŔĲƻĲĬШĤǃШŰŸƣШŔŰĦƖĲċƚŔŰŊШĬĲƓĲŰĬĲŰĦĲШŸŰШƣőĲШ9 ÂШƚƣŸƖċŊĲШŸƽŰĲĬШċŰĬШőŔƖĲĬШĤǃШ
[9fШŸƻĲƖШƣőĲШǃĲċƖƚЮШÑőĲШƚőċƖĲШŸŉШƓƖŔƻċƣĲШƚĲĦƣŸƖШƽċƖĲőŸƨƚĲƚШőŔƖĲĬШĤǃШ[9fШċƚШċШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШ[9fШ
ƚƣŸƖċŊĲШĦċƓċĦŔƣǃШыŰŸƣШŔŰĦũƨĬŔŰŊШƚƣċƣĲШĦċƓċĦŔƣŔĲƚьШƽċƚШċƚШũŸƽШċƚШΞЮΤШƓĲƖĦĲŰƣШŔŰШΞΜΜΣрΜΥШƽőŔĦőШ
ŔŰĦƖĲċƚĲĬШƣŸШΤЮΤШƓĲƖĦĲŰƣШŔŰШΞΜΝΝрΝΞЮШ ŉƣĲƖШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШÂE]ШΞΜΜΥШċŰĬШÂìÉШΞΜΝΜШƚĦőĲůĲƚШ
ċŰĬШƣőĲŔƖШƚƨĦĦĲƚƚŉƨũШŔůƓũĲůĲŰƣċƣŔŸŰШŸƻĲƖШƣőĲШǃĲċƖƚЯШƣőĲШƚőċƖĲШőċƚШƚŔŊŰŔǯĦċŰƣũǃШŔŰĦƖĲċƚĲĬШƣŸШΟΜШ
ƓĲƖĦĲŰƣШŔŰШΞΜΞΝрΞΞШыĲǂĦũƨĬŔŰŊШƣőĲШƓƖŔƻċƣĲШőŔƖĲĬШƚŔũŸƚьЮШÑőĲШƖĲƚƣШĤĲŔŰŊШƣőĲШƚőċƖĲШŸŉШ[9fШŸƽŰĲĬШ
ƽċƖĲőŸƨƚĲƚШċŰĬШőŔƖĲĬШŉƖŸůШƚƣċƣĲШŊŸƻĲƖŰůĲŰƣоċŊĲŰĦŔĲƚЮШ 
 
cċƚШƣőĲШƓƖŔƻċƣĲШƓċƖƣŔĦŔƓċƣŔŸŰШƓũċǃĲĬШċШƖŸũĲШŔŰШƖĲĬƨĦŔŰŊШƚƣŸƖċŊĲШċŰĬШƣƖċŰƚŔƣШũŸƚƚĲƚеШÑőĲШũŸƚƚĲƚШ
ƽĲƖĲШũċƖŊĲƖШŉŸƖШƣőĲШ[9fШċШĬĲĦċĬĲШċŊŸШċŰĬШőċƻĲШĬĲĦũŔŰĲĬШŔŰШƣőĲШũċƚƣШĬĲĦċĬĲЮШÑőĲШƓƖŔƻċƣĲШƚĲĦƣŸƖШ
ƓċƖƣŔĦŔƓċƣŔŸŰШƣŸŸťШƓċĦĲШŉƖŸůШΞΜΝΝрΝΠШƽőĲŰШċШƣŸƣċũШŸŉШΝΝЮΣΞШ~~ÑƚШŸŉШƓƖŔƻċƣĲШĦŸƻĲƖĲĬШĦċƓċĦŔƣǃШƽċƚШ
ċĬĬĲĬШƣőƖŸƨŊőШÂE]ШƚĦőĲůĲШċũŸŰĲЮШÑőĲШƚőċƖĲШŔŰĦƖĲċƚĲĬШŉƖŸůШΤЮΤШƓĲƖĦĲŰƣШŔŰШΞΜΝΝрΝΞШƣŸШΞΝЮΤШ
ƓĲƖĦĲŰƣШŔŰШΞΜΝΟрΝΠЮШÉƣŸƖċŊĲШũŸƚƚĲƚШċƚШċШƓĲƖĦĲŰƣċŊĲШŸŉШƕƨċŰƣŔƣǃШŔƚƚƨĲĬШŉĲũũШŉƖŸůШΜЮΞΟШƓĲƖĦĲŰƣШŔŰШ
ΞΜΝΝрΝΞШƣŸШΜЮΝΤШƓĲƖĦĲŰƣШŔŰШΞΜΝΟрΝΠШƣŸШůŔŰƨƚШΜЮΜΝШƓĲƖĦĲŰƣШŔŰШΞΜΝΠрΝΡШŸŰШċĦĦŸƨŰƣШŸŉШƽĲŔŊőƣШŊċŔŰШ
ĬƨĲШƣŸШůŸŔƚƣƨƖĲЮШfƣШőċƚШŉƨƖƣőĲƖШŉċũũĲŰШƣŸШůŔŰƨƚШΜЮΞΟШƓĲƖĦĲŰƣШŔŰШΞΜΞΝрΞΞЮШÑőĲШĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШ
ƣőĲШƓƖŔƻċƣĲШĦŸƻĲƖĲĬШƽċƖĲőŸƨƚĲШĦċƓċĦŔƣǃШőŔƖĲĬШĤǃШ[9fШċŰĬШƚƣŸƖċŊĲШũŸƚƚШƓĲƖĦĲŰƣШĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬШ
ŸŉШΞΜΝΜШƣŸШΞΜΞΞШŔŰĬŔĦċƣĲƚШċШƻċũƨĲШŸŉШрΜЮΥΣЮШÑőĲШŔŰĦƖĲċƚĲШŔŰШƣőĲШĬĲůċŰĬШŸŉШƚƣŸƖċŊĲШĦċƓċĦŔƣǃШŸƻĲƖШ
ƣőĲШǃĲċƖƚШĬƨĲШƣŸШŔŰĦƖĲċƚŔŰŊШŉŸŸĬШŊƖċŔŰШƓƖŸĬƨĦƣŔŸŰШċŰĬШƓƖŸĦƨƖĲůĲŰƣШőċƚШĤĲĲŰШƚƨƓƓũŔĲĬШƣőƖŸƨŊőШ
ƓƖŔƻċƣĲШƚĲĦƣŸƖШƓċƖƣŔĦŔƓċƣŔŸŰШċŰĬШĤǃШŰŸƣШŔŰĦƖĲċƚŔŰŊШĬĲƓĲŰĬĲŰĦĲШŸŰШůŸƖĲШ9 ÂШƚƣŸƖċŊĲƚЮШÑőĲШƚőċƖĲШ
ŸŉШ9 ÂШƚƣŸƖċŊĲƚШŸƽŰĲĬШĤǃШ[9fШċƚШċШƓĲƖĦĲŰƣċŊĲШŸŉШƣŸƣċũШ[9fШĦċƓċĦŔƣǃШőċƚШŢƨƚƣШŔŰĦƖĲċƚĲĬШŉƖŸůШΣЮΣШ
ƓĲƖĦĲŰƣШŔŰШΞΜΜΝрΜΞШƣŸШΤЮΡШƓĲƖĦĲŰƣШŔŰШΞΜΞΝрΞΞШċŰĬШƽőŔĦőШŰŸƽШŔƚШĤĲŔŰŊШƨƚĲĬШĤǃШƣőĲШŊŸƻĲƖŰůĲŰƣШċƚШ
ċШũċƚƣШƖĲƚŸƖƣШċŰĬШŉŸƖШƚőŸƖƣĲƖШƣŔůĲШƓĲƖŔŸĬƚЮШ 
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ÑőĲƖĲШċƖĲШŸƣőĲƖШĦŸŰƣƖŔĤƨƣŸƖƚШċƚШƽĲũũШƣŸШƣőĲШŉċĦƣŸƖƚШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШŉċũũŔŰŊШƚƣŸƖċŊĲШũŸƚƚĲƚЮШ ĬŸƓƣŔŸŰШ
ŸŉШĤĲƣƣĲƖШƚƣŸƖċŊĲШůĲƣőŸĬƚЯШĤĲƣƣĲƖШƓƖċĦƣŔĦĲƚЯШƣĲĦőŰŸũŸŊǃШƨƓŊƖċĬċƣŔŸŰШċŰĬШŔŰƻĲƚƣůĲŰƣƚШŔŰШƖĲƚĲċƖĦőШ
ċƖĲШƚŸůĲШŸƣőĲƖШŉċĦƣŸƖƚШĲŔƣőĲƖШċĬŸƓƣĲĬШĤǃШ[9fШŸƖШĤƖŸƨŊőƣШŔŰШĤǃШƣőĲШƓƖŔƻċƣĲШƚĲĦƣŸƖЮШ ŸŰĲƣőĲũĲƚƚШŔƣШŔƚШ
ƚċŉĲШƣŸШƚċǃШċШƚƣƖŸŰŊШŰĲŊċƣŔƻĲШƖĲũċƣŔŸŰƚőŔƓШĲǂŔƚƣƚШĤĲƣƽĲĲŰШƓƖŔƻċƣĲШƚĲĦƣŸƖШƓċƖƣŔĦŔƓċƣŔŸŰШŔŰШƣőĲШ
őċŰĬũŔŰŊШċŰĬШƚƣŸƖċŊĲШŸŉШŉŸŸĬШŊƖċŔŰƚШŔŰШfŰĬŔċШċŰĬШƣőĲШƚƣŸƖċŊĲШũŸƚƚĲƚШŔŰĦƨƖƖĲĬШƽŔƣőШŔŰĦƖĲċƚĲШŸŉШ
ƓƖŔƻċƣĲШƓċƖƣŔĦŔƓċƣŔŸŰШŔŰШƣőĲШfŰĬŔċŰШŊŸƻĲƖŰůĲŰƣќƚШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůШы[ŔŊƨƖĲШΡЮΝьЮШ 
 
[ŔŊƨƖĲШΡЮΝаШÑƖĲŰĬШŔŰШƓƖŔƻċƣĲШċŰĬШ9 ÂШƚƣŸƖċŊĲƚШċƚШƓĲƖĦĲŰƣċŊĲШŸŉШƣŸƣċũШ[9fШĦċƓċĦŔƣǃШċŰĬШƣƖĲŰĬШ

ŔŰШƚƣŸƖċŊĲШũŸƚƚĲƚШыΞΜΜΝрΜΞШƣŸШΞΜΞΝрΞΞь 

ÉŸƨƖĦĲжЮ ƨƣőŸƖƚѢЮĦċũĦƨũċƣŔŸŰƚзЮĬċƣċЮŸŰЮƚƣŸƖċŊĲЮŉƖŸůЮ?[Â?ЮċŰĬЮ[9fЮ ŰŰƨċũЮƖĲƓŸƖƣƚЮёƻċƖŔŸƨƚЮŔƚƚƨĲƚђзЮĬċƣċЮ
ŸŰЮƚƣŸƖċŊĲЮũŸƚƚĲƚЮŉƖŸůЮ[9fЮ ŰŰƨċũЮƖĲƓŸƖƣƚ 
 

ΡЮΝ ÂƖŔƻċƣĲШEŰƣƖĲƓƖĲŰĲƨƖƚШ]ƨċƖċŰƣĲĲШÉĦőĲůĲШыÂE]ШÉĦőĲůĲь 
 
ÂƖŔƻċƣĲШ EŰƣƖĲƓƖĲŰĲƨƖƚШ ]ƨċƖċŰƣĲĲШ ÉĦőĲůĲШ ƽċƚШ ŉŸƖůƨũċƣĲĬШ ŔŰШ ΞΜΜΥЯШ ŉŸƖШ ĦŸŰƚƣƖƨĦƣŔŸŰШ ŸŉШ
ƽċƖĲőŸƨƚĲƚШŔŰШÂƨĤũŔĦШÂƖŔƻċƣĲШÂċƖƣŰĲƖƚőŔƓШыÂÂÂьШůŸĬĲШƣőƖŸƨŊőШƓƖŔƻċƣĲШĲŰƣƖĲƓƖĲŰĲƨƖƚЯШ9ĲŰƣƖċũШ
ìċƖĲőŸƨƚŔŰŊШ9ŸƖƓŸƖċƣŔŸŰШы9ì9ьШċŰĬШÉƣċƣĲШìċƖĲőŸƨƚŔŰŊШ9ŸƖƓŸƖċƣŔŸŰƚШыÉì9ƚьЮШÖŰĬĲƖШƣőŔƚШ
ƚĦőĲůĲШƣőĲШŊŸƻĲƖŰůĲŰƣШĬŸĲƚШŰŸƣШċũũŸĦċƣĲШŉƨŰĬƚШŉŸƖШƣőĲШĦŸŰƚƣƖƨĦƣŔŸŰЮШ ŉƣĲƖШċШƽċƖĲőŸƨƚĲШŔƚШ
ĦŸŰƚƣƖƨĦƣĲĬШċŰĬШƣċťĲŰШŸƻĲƖЯШ[9fШŊŔƻĲƚШċШŊƨċƖċŰƣĲĲШŸŉШƖĲŰƣШŉŸƖШΝΜШǃĲċƖƚШŔŰШƣőĲШĦċƚĲШŸŉШƓƖŔƻċƣĲШ
ŔŰƻĲƚƣŸƖƚШċŰĬШŉŸƖШΦШǃĲċƖƚШŔŰШĦċƚĲШŸŉШ9ì9оÉì9ƚоÉƣċƣĲШ ŊĲŰĦŔĲƚЯШŔƖƖĲƚƓĲĦƣŔƻĲШŸŉШƕƨċŰƣƨůШŸŉШŉŸŸĬШ
ŊƖċŔŰШƚƣŸƖĲĬЮШÖŰĬĲƖШƣőŔƚШƚĦőĲůĲЯШƣőĲШƖĲƚƓĲĦƣŔƻĲШċŊĲŰĦǃоƓċƖƣǃШƽŔũũШőċƻĲШŉƨũũШƖĲƚƓŸŰƚŔĤŔũŔƣǃШŉŸƖШƣőĲШ
ƚƣŸƖċŊĲШũŸƚƚĲƚШŔŰШŉŸŸĬШŊƖċŔŰƚШƚƣŸĦťƚШŔŰШĲǂĦĲƚƚШŸŉШũŔůŔƣƚШƓƖĲƚĦƖŔĤĲĬШŉŸƖШ[9fШĬƨƖŔŰŊШƣőĲШƖĲũĲƻċŰƣШ
ƓĲƖŔŸĬШƚőċũũШĤĲШĬĲĬƨĦƣĲĬШŉƖŸůШƣőĲШƣŸƣċũШƖĲŰƣċũƚШƓċǃċĤũĲШƣŸШƣőĲШƓċƖƣǃЮШ ƚШŸŰШ§ĦƣШΟΝШΞΜΞΟЯШΝΥЮΦШ~~ÑƚШ
ŸŉШĦċƓċĦŔƣǃШőċƚШĤĲĲŰШċƓƓƖŸƻĲĬШċŰĬШΝΠЮΣШ~~ÑƚШőċƚШĤĲĲŰШĦŸůƓũĲƣĲĬЮШÑőĲШŊƖċƓőШĤĲũŸƽШŊŔƻĲƚШƣőĲШ
ƚƣċƣƨƚШŸŉШƣőŔƚШƚĦőĲůĲШċƚШŸŰШ~ċƖШΟΝШΞΜΞΞШы[ŔŊƨƖĲШΡЮΞьЮШÖŰĬĲƖШƣőŔƚШƚĦőĲůĲЯШƣőƖĲĲШƚƣċƣĲƚЯШÂƨŰŢċĤШ
ыΟΝШƓĲƖĦĲŰƣьЯШcċƖǃċŰċШыΞΠШƓĲƖĦĲŰƣьШċŰĬШÖƣƣċƖШÂƖċĬĲƚőШыΝΝШƓĲƖĦĲŰƣьШůċĬĲШƨƓШΣΡШƓĲƖĦĲŰƣШŸŉШƣőĲШƣŸƣċũШ
ĦċƓċĦŔƣǃШŸŉШΝΠЮΡШ~~ÑШĦƖĲċƣĲĬЯШŉŸũũŸƽĲĬШĤǃШ~ċĬőǃċШÂƖċĬĲƚőШыΦШƓĲƖĦĲŰƣьЯШ~ċőċƖċƚőƣƖċШыΠШƓĲƖĦĲŰƣьШ
ċŰĬШ9őőċƣƣŔƚŊċƖőШыΠШƓĲƖĦĲŰƣьЮ 
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[ŔŊƨƖĲШΡЮΞаШÉƣċƣĲрƽŔƚĲШċŰĬШǃĲċƖрƽŔƚĲШĬĲƣċŔũƚШŸŉШƣőĲШÂE]ШĦċƓċĦŔƣǃШĦƖĲċƣĲĬШƨŰĬĲƖШÂE]Ш
ƚĦőĲůĲШċƚШŸŰШΟΝЮΜΟЮΞΜΞΞ 

ÉŸƨƖĦĲжЮ[9fЮƽĲĤƚŔƣĲ 
 
ÑőĲШƽċƖĲőŸƨƚŔŰŊШĦċƓċĦŔƣǃШƨŰĬĲƖШƣőŔƚШƚĦőĲůĲШőċƚШĤĲĲŰШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƣőĲШŰŸƖƣőШƖĲŊŔŸŰШċƚШƓĲƖШ
ƣőĲШĬĲůċŰĬШƚŔŰĦĲШƣőĲШƓƖŸĦƨƖĲůĲŰƣШŸŉШŉŸŸĬШŊƖċŔŰƚШŔƚШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƣőċƣШƖĲŊŔŸŰЮШÑőĲШĦċƓċĦŔƣǃШƚŸШ
ĦƖĲċƣĲĬШőċƚШĦŸŰƣƖŔĤƨƣĲĬШŔŰШƣőĲШƖĲĬƨĦƣŔŸŰШŸŉШƣőĲШƓŸƚƣрőċƖƻĲƚƣШƚƣŸƖċŊĲШũŸƚƚĲƚШƣőƖŸƨŊőШƖĲĬƨĦŔŰŊШƣőĲШ
ĬĲƓĲŰĬĲŰĦĲШŸŰШƣőĲШ9 ÂШƚƣŸƖċŊĲЮШ ŰĬШƚŔŰĦĲШƣőĲШ[9fШőŔƖĲƚШċŰĬШŸƓĲƖċƣĲĬШƣőĲƚĲШƚƣŸƖċŊĲƚЯШƣőĲШ[9fШ
ůċŰĬċƣĲƚШŉŸƖШƚƣŸƖċŊĲƚШċƖĲШŉŸũũŸƽĲĬЮШÑőĲƚĲШƚƣŸƖċŊĲШůċŰĬċƣĲƚШĲŰƚƨƖĲШƨŰŔŉŸƖůШůĲƣőŸĬƚЯШƖƨũĲƚЯШċŰĬШ
ƓƖċĦƣŔĦĲƚШƣŸШĤĲШŉŸũũŸƽĲĬШċĦƖŸƚƚШċũũШƣőĲШƽċƖĲőŸƨƚĲƚШőŔƖĲĬЯШŸƽŰĲĬШŸƖШŸƓĲƖċƣĲĬШĤǃШ[9fЯШƣőĲƖĲĤǃШ
ƖĲĬƨĦŔŰŊШƚƣŸƖċŊĲШũŸƚƚĲƚЮ 

 

ΡЮΞ ÅŸũĲШŸŉШ ĲŊŸƣŔċĤũĲШìċƖĲőŸƨƚŔŰŊШÅĲĦĲŔƓƣƚШы ìÅƚьШŔŰШƖĲĬƨĦŔŰŊШƓŸƚƣőċƖƻĲƚƣШ
ũŸƚƚĲƚ 

 
 ĲŊŸƣŔċĤũĲШƽċƖĲőŸƨƚŔŰŊШƖĲĦĲŔƓƣƚШы ìÅьШƽŸƖťШċƚШŔŰƚƣƖƨůĲŰƣƚШŉŸƖШƣőĲШŉċƖůĲƖƚШƣŸШċĦĦĲƚƚШǯŰċŰĦŔċũШ
ĦƖĲĬŔƣШŸŰШƣőĲŔƖШƓƖŸĬƨĦĲШƓƖŸƻŔĬŔŰŊШċШƚǃƚƣĲůШƽőĲƖĲĤǃШƣőĲŔƖШƚƣŸƖĲĬШƓƖŸĬƨĦĲШƚĲƖƻĲƚШċƚШĦŸũũċƣĲƖċũШċŰĬШ
ĦċŰШĤĲШƚŸũĬШŸƖШƣƖċĬĲĬЮШ[ċƖůĲƖƚШƚƣŸƖĲШƣőĲŔƖШƓƖŸĬƨĦĲШċŉƣĲƖШƣőĲШőċƖƻĲƚƣШċŰĬШƖĲĦĲŔƻĲШċШƖĲĦĲŔƓƣШŉƖŸůШ
ƣőĲШƽċƖĲőŸƨƚĲШƽőŔĦőШĦċŰШƣőĲŰШĤĲШƨƚĲĬШƣŸШŉŸƖШƚőŸƖƣрƣĲƖůШĤŸƖƖŸƽŔŰŊШƣŸШŸĤƣċŔŰШƽŸƖťŔŰŊШĦċƓŔƣċũЮШfŰШ
fŰĬŔċЯШƽőĲƖĲШƣőĲƖĲШċƖĲШůċŢŸƖШŊŸƻĲƖŰůĲŰƣШŔŰƣĲƖƻĲŰƣŔŸŰƚШŔŰШƣőĲШůċƖťĲƣШŉŸƖШŉŸŸĬШŊƖċŔŰƚШŔŰШƣőĲШŉŸƖůШŸŉШ
ƓƖŸĦƨƖĲůĲŰƣЯШƚƣŸƖċŊĲЯШƓƖŔĦĲШƚƨƓƓŸƖƣШċŰĬШƚƣċĤŔũŔƚċƣŔŸŰЯШőċƻĲШĬŔƚŔŰĦĲŰƣŔƻŔǍŔŰŊШƓƖŔƻċƣĲШƚĲĦƣŸƖШ
ƚƣŸƖċŊĲШċŰĬШĦŸŰƚĲƕƨĲŰƣũǃШ ìÅШƚǃƚƣĲůШőċƚШŰŸƣШċĤũĲШƣŸШŉƨŰĦƣŔŸŰШыÅ7fЯШΞΜΜΡьЮШìċƖĲőŸƨƚŔŰŊШ
ƖĲĦĲŔƓƣƚШċƓċƖƣШŉƖŸůШƓƖŸƻŔĬŔŰŊШƣőĲШŉċƖůĲƖШċĦĦĲƚƚШƣŸШĦƖĲĬŔƣЯШĦċŰШċũƚŸШĲŰƚƨƖĲШĤĲƣƣĲƖШƓƖŔĦĲШƖĲċũŔƚċƣŔŸŰШ
ŉŸƖШƣőĲШŉċƖůĲƖƚШċƚШŉċƖůĲƖƚШĦċŰШĦőŸŸƚĲШƣŸШƚĲũũШƣőĲŔƖШƓƖŸĬƨĦĲШƽĲũũШĤĲǃŸŰĬШƣőĲШőċƖƻĲƚƣŔŰŊШƓĲƖŔŸĬЮШ
~ŸƚƣШŉċƖůĲƖƚШƚĲũũШƣőĲŔƖШƓƖŸĬƨĦĲШŢƨƚƣШċŉƣĲƖШőċƖƻĲƚƣШŔŰШfŰĬŔċШĬƨĲШƣŸШĦċƓŔƣċũШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШƣőĲШŰĲǂƣШ
ĦƖŸƓЮШШ 
 
9ƨƖƖĲŰƣũǃШƽŔƣőШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƣőĲШƓƖŸĦƨƖĲůĲŰƣШƚǃƚƣĲůШċŰĬШŊƨċƖċŰƣĲĲĬШƓƖŔĦĲШƚƨƓƓŸƖƣШŔŰШfŰĬŔċЯШ
ůŸƚƣШŉċƖůĲƖƚШĬŸШŰŸƣШƚƣŸƖĲШƽőĲċƣШŸƖШƖŔĦĲШƣŸШƚĲũũШŔŰШƣőĲШƓŸƚƣрőċƖƻĲƚƣШůŸŰƣőƚШƽőĲŰШőŔŊőĲƖШƓƖŔĦĲƚШ
ƓƖĲƻċŔũШŔŰШƣőĲШůċƖťĲƣЮШìŔƣőШċШƚǃƚƣĲůШŸŉШ ìÅШŔŰШƓũċĦĲШŉċƖůĲƖƚШĦċŰШĲŰƚƨƖĲШĤĲƣƣĲƖШƓƖŔĦĲƚШŉŸƖШ
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ƣőĲůƚĲũƻĲƚШĤǃШƚƣŸƖŔŰŊШƣőĲŔƖШƓƖŸĬƨĦĲЯШċĦĦĲƚƚŔŰŊШĦƖĲĬŔƣШŸŰШƣőċƣШƓƖŸĬƨĦĲШƣŸШƚŸƽШƣőĲШŰĲǂƣШĦƖŸƓШċŰĬШ
ƚĲũũШƣőĲШƓƖŸĬƨĦĲШċƣШƣőĲŔƖШƽŔũũШƽőĲŰШƓƖŔĦĲƚШƚĲĲůШƚƨŔƣċĤũĲЮШÑőŔƚШƚǃƚƣĲůШċũƚŸШĲŰƚƨƖĲƚШƓƖŔĦĲШ
ƚůŸŸƣőŔŰŊШċŰĬШƖĲĬƨĦĲƚШƖŔƚťƚШƣŸШƚŸůĲШĬĲŊƖĲĲШŔŰШƣőĲШċŊƖŔĦƨũƣƨƖċũШůċƖťĲƣШƣőƖŸƨŊőШĲǂƓċŰĬĲĬШċĦĦĲƚƚШ
ƣŸШƚƣŸƖċŊĲШы]ŔŸƻċŰŰƨĦĦŔЯШéċƖċŰŊŔƚЯШѼШxċƖƚŸŰЯШΞΜΜΝьЮ 
 
ÑőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƣőĲШ ìÅШƚǃƚƣĲůШƖĲƕƨŔƖĲƚШċƻċŔũċĤŔũŔƣǃШŸŉШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚЯШũĲŊċũШċŰĬШ
ŔŰƚƣŔƣƨƣŔŸŰċũШĲŰƻŔƖŸŰůĲŰƣЯШċŰĬШƖĲĬƨĦĲĬШŊŸƻĲƖŰůĲŰƣШŔŰƣĲƖƻĲŰƣŔŸŰƚШŔŰШƣőĲШůċƖťĲƣЮШìŔƣőШċƻċŔũċĤŔũŔƣǃШ
ŸŉШċŰШŸƓƣŔŸŰШƽŔƣőШƣőĲШŉċƖůĲƖШƣŸШƚƣŸƖĲШőŔƚШƓƖŸĬƨĦĲШƽŔƣőШůċŔŰƣċŔŰĲĬШƕƨċũŔƣǃШƚƣċŰĬċƖĬƚШŔŰШƚƣŸƖċŊĲШċŰĬШ
ƖĲĦĲŔƻĲШƽċƖĲőŸƨƚŔŰŊШƖĲĦĲŔƓƣƚЯШƣőĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШĦċŰШĤĲШůŔŰŔůŔƚĲĬШĲƚƓĲĦŔċũũǃШŔŰШƣőĲШƖĲŊŔŸŰƚШ
ƽőĲƖĲШƣőĲШƓƖŸĦƨƖĲůĲŰƣШƚǃƚƣĲůШŔƚШŰŸƣШċƚШƚƣƖŸŰŊШċƚШŔŰШƣőĲШŰŸƖƣőĲƖŰШƖĲŊŔŸŰШŸŉШƣőĲШĦŸƨŰƣƖǃЮШìŔƣőШƣőĲШ
 ìÅШƚǃƚƣĲůШŔŰШƓũċĦĲШƽŔƣőШŔƣƚШƖĲƕƨŔƖĲĬШĲŰƻŔƖŸŰůĲŰƣЯШƣőĲШƚůċũũШőŸũĬĲƖШŉċƖůĲƖƚШĦċŰШƚƣŸƖĲШƣőĲŔƖШ
ƓƖŸĬƨĦĲШŔŰШƣőĲШƓƖŔƻċƣĲШƖĲŊŔƚƣĲƖĲĬШƽċƖĲőŸƨƚĲƚШƽŔƣőШĤĲƣƣĲƖШőċŰĬũŔŰŊШċŰĬШƚƣŸƖċŊĲШƚƣċŰĬċƖĬƚШŔŰƚƣĲċĬШ
ŸŉШƚƣŸƖŔŰŊШċƣШƣőĲŔƖШőŸƨƚĲƚЮШÑőŔƚШƽŔũũШőĲũƓШĬƖċƚƣŔĦċũũǃШƖĲĬƨĦĲШƣőĲШũŸƚƚĲƚШŔŰĦƨƖƖĲĬШƽőĲŰШĦŸůƓċƖĲĬШƣŸШ
ƚƣŸƖŔŰŊШċƣШŉċƖůĲƖƚќШŸƽŰШƓũċĦĲЮШ ƣШƓƖĲƚĲŰƣШċШƻĲƖǃШƚůċũũШƓĲƖĦĲŰƣċŊĲШŸŉШƽċƖĲőŸƨƚĲƚШċƖĲШƖĲŊŔƚƣĲƖĲĬШ
ƽŔƣőШƣőĲШì?Å ШƽőŔĦőШůċťĲƚШƣőĲШǯƖƚƣШĤċƚĲШƨŰċƻċŔũċĤũĲШŉŸƖШƣőĲШ ìÅШƚǃƚƣĲůШƣŸШŊƖŸƽШы[ŔŊƨƖĲШΨЮΦьЮШ 
 

[ŔŊƨƖĲШΡЮΟаШÉƣċƣĲрƽŔƚĲШƣŸƣċũШĦċƓċĦŔƣǃШŸŉШƖĲŊŔƚƣĲƖĲĬШƽċƖĲőŸƨƚĲƚ 

ÉŸƨƖĦĲжЮì?Å ЮĬċƣċƚĲƣ 
 
ÑőŔƚШƚǃƚƣĲůШőċƚШċШőŔŊőШƓŸƣĲŰƣŔċũШŸŉШƖĲĬƨĦŔŰŊШůċƖťĲƣŔŰŊШũĲƻĲũШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƣőĲШĦőċŔŰЮШfƣШ
ĦċŰШċũƚŸШƖĲĬƨĦĲШƣƖċŰƚċĦƣŔŸŰƚШĦŸƚƣШŉŸƖШƣőĲШĬĲċũĲƖƚЮШ ŉƣĲƖШƣőĲШŉċƖůĲƖШőċƚШƖĲĦĲŔƻĲĬШċШƖĲĦĲŔƓƣШŉƖŸůШƣőĲШ
ƽċƖĲőŸƨƚĲЯШƣőĲШƚƣŸƖĲĬШƓƖŸĬƨĦĲШĦċŰШĦőċŰŊĲШőċŰĬƚШƽŔƣőŸƨƣШċŰǃШƣƖċŰƚŔƣШŸŉШŊŸŸĬƚШƖĲƕƨŔƖĲůĲŰƣЮШ
cĲŰĦĲШƖĲĬƨĦŔŰŊШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШċŰǃШƣƖċŰƚŔƣШũŸƚƚĲƚШƣŔũũШƣőĲШƓƖŸĬƨĦĲШŔƚШǯŰċũũǃШƚŸũĬШŔŰШƣőĲШƖĲƣċŔũШ
ůċƖťĲƣЮШÑőĲШƚƣŸƖċŊĲШƖĲŊƨũċƣŔŸŰШƚƣċŰĬċƖĬƚШƖĲƕƨŔƖĲĬШĤǃШƣőĲШƖĲŊƨũċƣŸƖǃШċƨƣőŸƖŔƣǃШŉŸƖШ ìÅШŔƚƚƨŔŰŊШ
ƽċƖĲőŸƨƚĲƚШĦċŰШĲŰƚƨƖĲШůċƖťĲƣШŔŰƣĲŊƖċƣŔŸŰШƣőƖŸƨŊőШŊƖċĬŔŰŊШċŰĬШĦŸůůŔƣƣŔŰŊШŸŰШƣőĲШƖĲĦĲŔƓƣШƣőĲШ
ƚƣċŰĬċƖĬƚШƣŸШĤĲШůċŔŰƣċŔŰĲĬШƣőƖŸƨŊőŸƨƣШƚƣŸƖċŊĲШƓĲƖŔŸĬЮШEƻĲŰШƣőĲШŊŸƻĲƖŰůĲŰƣШĦċŰШƓƖŸĦƨƖĲШŉŸŸĬШ
ŊƖċŔŰƚШƣőƖŸƨŊőШƣőĲƚĲШƖĲĦĲŔƓƣƚШƽŔƣőŸƨƣШőċƻŔŰŊШƣŸШƖƨŰШƣőĲШŔŰĲǭŔĦŔĲŰƣШĤƨƖĲċƨĦƖċƣŔĦШċƓƓċƖċƣƨƚШŉŸƖШ
ƓƖŸĦƨƖĲůĲŰƣШыuƨůċƖШ ЮЯШ]ƨũċƣŔШ ЮЯШ9ƨůůŔŰŊƚШsƖЮШÅЮЯШΞΜΜΤьЮ 
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7ƨƣШƣőĲШƨƚĲШŸŉШìÅÉШŔƚШũŸƽШŔŰШfŰĬŔċЮШéċƖŔŸƨƚШƖĲċƚŸŰƚШőċƻĲШĤĲĲŰШĲƚƣċĤũŔƚőĲĬШŉŸƖШŉċƖůĲƖƚШŔŰШfŰĬŔċШŰŸƣШ
ċƻċŔũŔŰŊШ ìÅШŉċĦŔũŔƣŔĲƚШŔŰĦũƨĬŔŰŊаШũċĦťШŸŉШċƽċƖĲŰĲƚƚЯШũċĦťШŸŉШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƚƣЯШ
ĬŸĦƨůĲŰƣċƣŔŸŰШŔŰƻŸũƻĲĬШċŰĬШŔůůĲĬŔċƣĲШŰĲĲĬШŸŉШůŸŰĲǃШыÉőċũĲŰĬƖċЯШsċŔƖċƣőЯШcċƕƨĲЯШѼШéЮЯШΞΜΝΣьЮШ
fŰШƣőĲШƚċůĲШƚƣƨĬǃШƣőĲШċƨƣőŸƖƚШŉŸƨŰĬШƣőċƣШΤΡШƓĲƖĦĲŰƣШŸŉШƣőĲШƚċůƓũĲĬШŉċƖůĲƖƚШƚƣċƣĲĬШċŰШċĤƚĲŰĦĲШ
ŸŉШƽċƖĲőŸƨƚŔŰŊШŉċĦŔũŔƣŔĲƚШŔŰШƣőĲШƻŔĦŔŰŔƣǃШċƚШƣőĲŔƖШƖĲċƚŸŰШŉŸƖШŔůůĲĬŔċƣĲШĬŔƚƓŸƚċũШŸŉШƣőĲШĦŸůůŸĬŔƣǃЮШШ
ÑőĲШEƚƚĲŰƣŔċũШ9ŸůůŸĬŔƣǃШ ĦƣШŊŔƻĲƚШƣőĲШ]§fШƣőĲШƓŸƽĲƖШƣŸШƓƨƣШƣőĲШƚƣŸĦťŔŰŊШũŔůŔƣƚШŸŰШŊƖċŔŰШƽőŔĦőШ
ĬŔƚŔŰĦĲŰƣŔƻŔǍĲƚШƣőĲШƓƖŔƻċƣĲШƚĲĦƣŸƖШƣŸШŔŰƻĲƚƣШŔŰШƣőĲШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШìŔƣőШŊŸƻĲƖŰůĲŰƣШƓũċǃŔŰŊШ
ƣőĲШůċŢŸƖШƖŸũĲШŔŰШƚƣŸƖŔŰŊШƣőĲШŉŸŸĬШŊƖċŔŰƚШŔŰШƣőĲШĦŸƨŰƣƖǃШƣőƖŸƨŊőШ[9fШċŰĬШŸƣőĲƖШŊŸƻĲƖŰůĲŰƣШċŊĲŰĦŔĲƚШ
őċƻĲШũĲŉƣШũŔƣƣũĲШŊċƓШŉŸƖШƓƖŔƻċƣĲШƓũċǃĲƖƚШƣŸШĲŰƣĲƖЮШÑőĲШƖŸũĲШŔƚШũŔůŔƣĲĬШƣŸШċƚƚƨƖĲĬШőŔƖŔŰŊШŸŉШƓƖŔƻċƣĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŊċŔŰƚƣШǯǂĲĬШƖĲŰƣШŉŸƖШƣőĲШƓƖŔƻċƣĲШƓũċǃĲƖƚЮШÉŔŰĦĲШΞΜΝΜШƣőĲШŊŸƻĲƖŰůĲŰƣШőċƚШƓƖŸůŸƣĲĬШ
ƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚШŸŰШċШůŸĬĲũШƽőĲƖĲШƣőĲШ[9fШőŔƖĲƚШƣőĲůШƣŸШƚƣŸƖĲШƣőĲШƓƖŸĬƨĦĲШŉŸƖШƣőĲШŊŸƻĲƖŰůĲŰƣШ
ũĲċƻŔŰŊШŰŸШƖŸŸůШŉŸƖШ ìÅШƚǃƚƣĲůШƣŸШŊƖŸƽЮШ ƣШƓƖĲƚĲŰƣШƣőĲШĤƨũťШŸŉШƖĲĦĲŔƓƣƚШŔƚƚƨĲĬШċƖĲШƣŸШƣőĲШƣƖċĬĲƖƚШ
ŸƖШũċƖŊĲШŉċƖůĲƖƚШƽőŸШĦċŰШĤĲċƖШƣőĲШƣƖċŰƚċĦƣŔŸŰƚШĦŸƚƣШŔŰƻŸũƻĲĬЮШ[ŸƖШƣőŔƚШƚǃƚƣĲůШƣŸШĤĲШŔůƓũĲůĲŰƣĲĬЯШ
ƣőĲШǯƖƚƣШƚƣĲƓШƽŔũũШĤĲШĲŰƚƨƖŔŰŊШċƻċŔũċĤŔũŔƣǃШŸŉШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚШƽőĲƖĲШƣőĲШƓƖŸĬƨĦĲШŔƚЮШ~ŸƚƣШ
ŉċƖůĲƖƚШŔŰШfŰĬŔċШċƖĲШƚůċũũőŸũĬĲƖƚШċŰĬШőĲŰĦĲШŔŰŉŸƖůċƣŔŸŰШǰŸƽШŔƚШƖĲƕƨŔƖĲĬШċůŸŰŊШƣőĲůШƣŸШƨƣŔũŔƚĲШ
ƣőŔƚШƣŸŸũШƣőċƣШĦċŰШĲŰőċŰĦĲШƣőĲŔƖШŔŰĦŸůĲƚЮШ§ƨƖШ[]?ШőŔŊőũŔŊőƣƚШƣőċƣШƣőĲƖĲШŔƚШċШũċĦťШŸŉШƽċƖĲőŸƨƚĲШ
ƖĲĦĲŔƓƣШƚǃƚƣĲůШĤǃШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚШŉŸƖШƖŔĦĲрƽőĲċƣШċƚШůŸƚƣШŸŉШƣőĲШŉċƖůĲƖƚШƚĲũũШĬƨƖŔŰŊШőċƖƻĲƚƣШ
ĬƨĲШƣŸШĦƖĲĬŔƣШċĬƻċŰĦĲůĲŰƣШŉƖŸůШċƖőƣŔǃċƚЮШ ũƚŸЯШƣőĲШŉŸĦƨƚĲĬШŊƖŸƨƓШĬŔƚĦƨƚƚŔŸŰШŉŸƨŰĬШŸƨƣШƣőċƣШƣőĲǃШ
őċƻĲШũċĦťШŸŉШŸƓƣŔŸŰƚШƣŸШƚƣŸƖĲШƣőĲŔƖШƓƖŸĬƨĦĲШŉŸƖШƖŔĦĲШċŰĬШƽőĲċƣШŔŰШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚШƣőċƣШƣőĲǃШĦċŰШ
ƚĲũũШċŉƣĲƖШƣőĲШƓĲċťШőċƖƻĲƚƣШƓĲƖŔŸĬЯШƽőĲŰШƓƖŔĦĲШŊŸĲƚШƨƓЮ 
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Σ ÅŸũĲШŸŉШ[Â§ƚШŔŰШƖĲĬƨĦŔŰŊШÂcx 
 
ÑőĲШůċƖťĲƣĲĬШƚƨƖƓũƨƚШŉŸƖШƖŔĦĲШċƣШċũũШfŰĬŔċШũĲƻĲũШŔƚШċƣШΥΝЮΡΝШƓĲƖĦĲŰƣШŉŸƖШƖŔĦĲШċŰĬШΤΟЮΤΥШƓĲƖĦĲŰƣШŉŸƖШ
ƽőĲċƣШы ŊƖŔĦƨũƣƨƖĲШ~ċƖťĲƣШċƣШŊũċŰĦĲЯШΞΜΝΥьЮШìŔƣőШŔŰĦƖĲċƚĲШŔŰШƓƖŸĬƨĦƣŔŸŰШċŰĬШƚőċƖĲШŸŉШůċƖťĲƣĲĬШ
ƚƨƖƓũƨƚЯШŉċƖůĲƖƚШŰĲĲĬШƣŸШĲǂƓċŰĬШƣőĲŔƖШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШƣŸШŉĲƣĦőШċШőŔŊőĲƖШƓƖŔĦĲШċŉƣĲƖШƣőĲШƓĲċťШ
őċƖƻĲƚƣШƓĲƖŔŸĬЮШШ?ĲƻĲũŸƓŔŰŊШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċƣШŉċƖůĲƖƚќШũĲƻĲũШŔƚШĦƖƨĦŔċũШƣŸШƖĲĬƨĦĲШƕƨċŰƣŔƣǃШ
ċŰĬШƕƨċũŔƣǃШũŸƚƚĲƚШŸŉШƣőĲŔƖШƓƖŸĬƨĦĲЮШxċƖŊĲШċŰĬШůĲĬŔƨůШŉċƖůĲƖƚШőċƻĲШőŔŊőĲƖШƚőċƖĲШŸŉШůċƖťĲƣĲĬШ
ƚƨƖƓũƨƚШыÂċƖƣőċƚċƖċƣőǃШċŰĬШÅċŸЯШΝΦΣΠьЯШċŰĬШƣőĲǃШőċƻĲШĤĲƣƣĲƖШĤċƖŊċŔŰŔŰŊШƓŸƚŔƣŔŸŰШŔŰШƣőĲШůċƖťĲƣЮШ
ÉůċũũШŉċƖůĲƖƚШċƖĲШůŸƖĲШƚƨƚĦĲƓƣŔĤũĲШƣŸШƓƖŔĦĲШƖŔƚťШċŰĬШĬŔƚƣƖĲƚƚĲĬШƚċũĲШŸŉШƣőĲŔƖШƓƖŸĬƨĦĲШĬƨĲШƣŸШ
ŔŰƣĲƖũŔŰťċŊĲШŔŰШŸƨƣƓƨƣрĦƖĲĬŔƣШůċƖťĲƣШċŰĬШĬƨĲШƣŸШũċĦťШŸŉШċĦĦĲƚƚШƣŸШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШÉƣŸƖċŊĲШ
ċƣШŉċƖůĲƖƚШũĲƻĲũШċũƚŸШĬĲƣĲƖůŔŰĲШƣőĲШƓƖŔĦĲШƖĲċũŔǍċƣŔŸŰШŸŉШƣőĲШŉċƖůĲƖƚЯШĬƨĲШƣŸШƕƨċũŔƣǃШĬĲƣĲƖŔŸƖċƣŔŸŰЮ 
 
ÑőĲШĲǂƣĲŰƣШŸŉШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШƻċƖŔĲƚШċĦƖŸƚƚШƚƣċƣĲƚЮШÑƖċĬŔƣŔŸŰċũũǃШŔŰШfŰĬŔċЯШƣőĲШƚƣŸƖċŊĲШ
ƚƣƖƨĦƣƨƖĲШċƣШŉċƖůĲƖƚќШũĲƻĲũШŔƚШũŸƽШĦŸƚƣЯШƓĲƖůċŰĲŰƣШŸƖШŰĲĲĬШĤċƚĲĬШĦŸŰƚƣƖƨĦƣŔŸŰШыÉċŔĬШċŰĬШÂƖċĬőċŰЯШ
ΞΜΝΠьЮШcŸƽĲƻĲƖЯШƣőĲƚĲШĬŸůĲƚƣŔĦШƚƣŸƖċŊĲШƣǃƓĲƚШċƖĲШƚƨƚĦĲƓƣŔĤũĲШŉŸƖШũŸƚƚĲƚШƓċƖƣŔĦƨũċƖũǃШŉŸƖШũŸŰŊĲƖШ
ĬƨƖċƣŔŸŰШыÅċƣőШĲƣШċũЮЯШΞΜΞΝьЮШÑƖċŰƚƓŸƖƣШũŸƚƚШŸŉШŉċƖůĲƖƚШŉƖŸůШǯĲũĬШƣŸШůċŰĬŔШĬƨĲШƣŸШŸƓĲŰШŊƖċŔŰШ
ůŸƻĲůĲŰƣШċŰĬШƣőĲШũŸƚƚШŔŰĦƖĲċƚĲƚШƽŔƣőШũŸŰŊĲƖШĬŔƚƣċŰĦĲЮШ Â~9ШůċƖťĲƣШĬĲŰƚŔƣǃШŔƚШΝΝΣШƓĲƖШƚƕШťůЮШ
ċƚШĦŸŰƣƖċƖǃШƣŸШΠΦΣШƓĲƖШƚƕШťůЮШċƣШċũũШfŰĬŔċШũĲƻĲũЮШÑőĲШÂƖŔůĲШ~ŔŰŔƚƣĲƖШ ċƖĲŰĬƖċШ~ŸĬŔШċŰŰŸƨŰĦĲĬШ
ĬŸƨĤũŔŰŊШŉċƖůĲƖƚќШŔŰĦŸůĲШƨŰĬĲƖШ fÑfШ ċǃŸŊШċŰĬШƣŸШĬŸШƣőċƣШƖĲĬƨĦŔŰŊШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШƣőƖŸƨŊőШ
ĲǂƓċŰĬŔŰŊШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШőċƚШĤĲĲŰШŸŰĲШŸŉШƣőĲШůċŢŸƖШŸĤŢĲĦƣŔƻĲƚЮШ 
 
fŰШƣőŔƚШĦŸŰƣĲǂƣЯШŉċƖůĲƖШƓƖŸĬƨĦĲƖШŸƖŊċŰŔƚċƣŔŸŰƚШы[Â§ьШƽĲƖĲШĬĲƻĲũŸƓĲĬШƣŸШĤĲШċŰШŔŰƣĲƖŉċĦĲШĤĲƣƽĲĲŰШ
ŉċƖůĲƖƚШċŰĬШůċƖťĲƣƚЮШ[Â§ƚШƓũċǃШċШťĲǃШƖŸũĲШƣŸШċŊŊƖĲŊċƣĲШƚůċũũШċŰĬШůċƖŊŔŰċũШŉċƖůĲƖƚШƓƖŸĬƨĦĲШƣŸШ
ƖĲĬƨĦĲШƓŸƚƣрőċƖƻĲƚƣШũŸƚƚĲƚШĤǃШŔŰĦƖĲċƚŔŰŊШĲǭŔĦŔĲŰĦǃШŔŰШƣőĲШƻċũƨĲрĦőċŔŰЮШШ ƚШŸƻĲƖШΥΜШƓĲƖĦĲŰƣШŸŉШ
fŰĬŔċŰШŉċƖůĲƖƚШċƖĲШůċƖŊŔŰċũШċŰĬШƚůċũũШƓƖŸĬƨĦĲƖƚЯШċŊƖŔрĤƨƚŔŰĲƚƚШċƓƓƖŸċĦőШƣőƖŸƨŊőШ[Â§ƚШĦċŰШ
ŔŰĦƖĲċƚĲШŔŰƻĲƚƣůĲŰƣШƣŸШůŔŰŔůŔƚĲШũŸƚƚĲƚШċƣШŉċƖůĲƖƚќШũĲƻĲũШыÉŔŰŊőШċŰĬШuőċŰŰċЯΞΜΝΦьЮШШÂƖŸĬƨĦŔŰŊШ
9ŸůƓċŰŔĲƚШ ĦƣШΞΜΜΞШċŰĦőŸƖĲĬШƣőĲШċŊŊƖĲŊċƣŔŸŰШŸŉШƚůċũũШċŰĬШůċƖŊŔŰċũШŉċƖůĲƖƚШƽŔƣőШĦŸůƓċŰŔĲƚШƣŸШ
ƚƣƖĲŰŊƣőĲŰШůċƖťĲƣШŔŰƣĲŊƖċƣŔŸŰЮШ 
 
ÑőŔƚШƓċƓĲƖШƽŸƨũĬШĲǂċůŔŰĲШƣőĲШƖŸũĲШŸŉШ[ċƖůĲƖШÂƖŸĬƨĦĲƖШ§ƖŊċŰŔǍċƣŔŸŰƚЯШƣőĲŔƖШĲǭĲĦƣŔƻĲŰĲƚƚШċŰĬШ
ƓĲƖŉŸƖůċŰĦĲШŔŰШƖĲĬƨĦŔŰŊШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШċƣШċŰШŸƖŊċŰŔǍċƣŔŸŰċũШũĲƻĲũЮШ EƻĲŰШƣőŸƨŊőШƓƖŸĬƨĦƣŔŸŰШ
őċƚШŔŰĦƖĲċƚĲĬШŸƻĲƖШƣőĲШǃĲċƖƚЯШũċĦťШŸŉШƣƖċŰƚƓŸƖƣЯШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШũĲċĬШƣŸШũŸƽĲƖШƓƖŔĦĲШƖĲċũŔǍċƣŔŸŰШĤǃШ
ƣőĲШŉċƖůĲƖƚЮШfŰШƣőŔƚШƖĲŊċƖĬЯШƣőĲƖĲШőċƚШĤĲĲŰШŔŰĦƖĲċƚĲĬШŔŰƻĲƚƣůĲŰƣШŔŰШ ŊƖŔĦƨũƣƨƖĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШ
[ƨŰĬШы f[ьШƣŸШĬĲƻĲũŸƓШƓŸƚƣрőċƖƻĲƚƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċƣШ[Â§ЯШÉc]ƚШũĲƻĲũЮШcŸƽĲƻĲƖЯШƣőĲШƚőċƖĲШŸŉШ f[ШŔŰШ
ƣŸƣċũШċŊƖŔĦƨũƣƨƖĲШĲǂƓĲŰĬŔƣƨƖĲШĤƨĬŊĲƣШƖĲůċŔŰĲĬШċШůĲċŊƖĲШΜЮΝΟШƓĲƖĦĲŰƣЮШ[ŸƖůċƣŔŸŰШċŰĬШÂƖŸůŸƣŔŸŰШ
ŸŉШΝΜЯΜΜΜШ[ċƖůĲƖШÂƖŸĬƨĦĲШ§ƖŊċŰŔǍċƣŔŸŰƚШы[Â§ƚьШƽŔƣőШċШĤƨĬŊĲƣċƖǃШċũũŸĦċƣŔŸŰШŸŉШÅƚШΣЯΥΣΡШĦƖŸƖĲƚШ
ƽċƚШċŰŰŸƨŰĦĲĬШĤǃШƣőĲШĦĲŰƣƖċũШŊŸƻĲƖŰůĲŰƣШŔŰШ[ĲĤƖƨċƖǃШΞΜΞΝЮШ ƣШċũũШfŰĬŔċШũĲƻĲũЯШƣőĲƖĲШċƖĲШΟΟЯΤΝΝШ
[Â§ƚШċŰĬШŸƨƣШŸŉШƽőŔĦőШŸŰũǃШΤΦΤШ[Â§ƚШċƖĲШŉŸƖШƖŔĦĲШċŰĬШƽőĲċƣШĦŸůƓƖŔƚŔŰŊШΟЯΦΡЯΝΥΝШŉċƖůĲƖƚЮШ
[ċƖůĲƖƚШċƣШŔŰĬŔƻŔĬƨċũШũĲƻĲũШőċƻĲШũċĦťШŸŉШċǭŸƖĬċĤŔũŔƣǃШƣŸШŔŰƻĲƚƣШŔŰШƚƣŸƖċŊĲШƣĲĦőŰŸũŸŊŔĲƚЮШ ũƚŸЯШ[Â§ƚШ
ƓũċǃШťĲǃШƖŸũĲШĦƖĲċƣŔŰŊШċƽċƖĲŰĲƚƚШċůŸŰŊШŉċƖůĲƖƚШƣŸШƖĲĬƨĦĲШũŸƚƚĲƚЮШ ŰĬőƖċШÂƖċĬĲƚőШőċƚШƣőĲШ
őŔŊőĲƚƣШŰƨůĤĲƖШŸŉШ[Â§ƚШŔŰШƣőĲШĦŸƨŰƣƖǃШŉŸũũŸƽĲĬШĤǃШ ƚƚċůШċŰĬШ7ŔőċƖЮШìőĲƖĲċƚЯШŸƣőĲƖШůċŢŸƖШƖŔĦĲШ
ƓƖŸĬƨĦŔŰŊШƚƣċƣĲƚШìĲƚƣШ7ĲŰŊċũЯШÖƣƣċƖШÂƖċĬĲƚőЯШÑĲũċŰŊċŰċШőċƻĲШċũůŸƚƣШŰŸШƓƖĲƚĲŰĦĲШŸŉШ[Â§ƚШ
ы[ŔŊƨƖĲШΣЮΝьЮШfŰШŊƖċŔŰШůċƖťĲƣЯШŔŰШůċŰǃШŔŰƚƣċŰĦĲƚШ[Â§ƚШőċƻĲШŸƖŊċŰŔǍĲĬШŉŸƖШůċƖťĲƣШũŔŰťċŊĲШŸŉШ
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ƚƓĲĦŔċũŔƣǃШŊƖċŔŰШũŔťĲШċƖŸůċƣŔĦШƖŔĦĲШŸƖШƓƖŸƻŔĬĲƖШŸŉШŔŰƓƨƣƚШċƣШŉċƻŸƨƖċĤũĲШƓƖŔĦĲШċƚШċŰШċũƣĲƖŰċƣŔƻĲШƣŸШ
ĦŸŸƓĲƖċƣŔƻĲШƚŸĦŔĲƣŔĲƚЮ 
 

[ŔŊƨƖĲШΣЮΝаШ ƨůĤĲƖШŸŉШ[Â§ƚШŉŸƖШƽőĲċƣШċŰĬШƓċĬĬǃШċĦƖŸƚƚШƚƣċƣĲƚ 

ÉŸƨƖĦĲжЮ[Â§ЮƓũċƣŉŸƖůЮŉŸƖЮfŰĬŔċеЮÑċƣċц9ŸƖŰĲũũЮfŰƚƣŔƣƨƣĲ 
 

ÉŸƨƖĦĲжЮ[]?ЮƽŔƣőЮÉƨťůċŰŔЮìŸůĲŰЮ[Â9xЮ~ĲůĤĲƖƚеЮÂƨŰŢċĤеЮΥΣΥΦ 
 

ÑőĲШƓƖŸĦƨƖĲůĲŰƣШŔƚШũŸƽĲƖШŔŰШĲċƚƣĲƖŰШƚƣċƣĲƚШċŰĬШĬƨĲШƣŸШũċĦťШŸŉШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШŉċƖůĲƖƚШċƖĲШ
ĲŰŊċŊĲĬШŔŰШĬŔƚƣƖĲƚƚШƚċũĲƚЮШÂƖŔĦĲƚШƖĲůċŔŰШůƨĦőШũŸƽĲƖШƣőċŰШƣőĲШůŔŰŔůƨůШƚƨƓƓŸƖƣШƓƖŔĦĲШŔŰШƣőĲƚĲШ
ƚƣċƣĲƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШŔŰШΞΜΝΥрΝΦЯШƽőŸũĲƚċũĲШůċŰĬŔШыůċƖťĲƣьШƓƖŔĦĲШŸŉШƓċĬĬǃШŔŰШƣőĲШőċƖƻĲƚƣШůŸŰƣőƚШ
ŔŰШìĲƚƣШ7ĲŰŊċũШƖĲůċŔŰĲĬШċƖŸƨŰĬШÅƚЮШΝΡΡΞШƽőŔĦőШŔƚШůƨĦőШũŸƽĲƖШƣőċŰШ~ÉÂШŸŉШÅƚЮΝΤΡΜШċŰŰŸƨŰĦĲĬШ
ĤǃШ9 9ÂШŉŸƖШƣőċƣШǃĲċƖЮШfŰШĦŸŰƣƖċƚƣЯШƽőŸũĲƚċũĲШůċŰĬŔШƓƖŔĦĲШŸŉШƓċĬĬǃШŉŸƖШÂƨŰŢċĤШċŰĬШcċƖǃċŰċЯШĬƨƖŔŰŊШ
őċƖƻĲƚƣШůŸŰƣőƚШƽĲƖĲШÅƚЮШΞΟΥΟШċŰĬШÅƚЮΞΦΜΥШƖĲƚƓĲĦƣŔƻĲũǃШcĲŰĦĲЯШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШĤǃШ[Â§ƚШ
ĦċŰШƖĲĬƨĦĲШƣőĲШĬŔƚƣƖĲƚƚШƚċũĲƚШƓċƖƣŔĦƨũċƖũǃШŉŸƖШůċƖŊŔŰċũШċŰĬШƚůċũũШŉċƖůĲƖƚЮ 

9ċƚĲШƚƣƨĬǃШŸŰШ[Â9ШŔŰШ~ŸŊċЯШÂƨŰŢċĤ 
 
ÑőŔƚШ[Â§ШƚƣċƖƣĲĬШŔŰШΞΜΞΞШċŰĬШőċƚШċШůĲůĤĲƖШŸŉШΠΜΜШŉƖŸůШΣШƻŔũũċŊĲƚЮШ ƣШƻŔũũċŊĲШũĲƻĲũЯШŉċƖůĲƖƚШőċƻĲШ
ŔŰĬŔƻŔĬƨċũШũĲƻĲũШƚƣŸƖċŊĲШĦċƓċĦŔƣŔĲƚШċŰĬШůŸƚƣũǃШƣőĲǃШƚĲũũШƣŸШƓƨĤũŔĦШƓƖŸĦƨƖĲůĲŰƣШċŊĲŰĦŔĲƚЮШ[ƖŸůШ
ƣőĲШ[]?ЯШŉċƖůĲƖƚШŔŰƣĲŰĬĲĬШƣŸШĬŔƖĲĦƣũǃШƚĲũũШƣŸШƓƖŔƻċƣĲШċŊĲŰĦŔĲƚШŔŉШĦƖĲĬŔƣШċĬƻċŰĦĲůĲŰƣШƣőƖŸƨŊőШ
ƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲШƚǃƚƣĲůШŔƚШċƻċŔũċĤũĲЮШcŸƽĲƻĲƖЯШŉŸƖШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲЯШċƣШŔŰĬŔƻŔĬƨċũШũĲƻĲũШ
ŉċƖůĲƖƚШƨƚĲШƚƣĲĲũШĬƖƨůƚЯШŢƨƣĲШĤċŊƚЯШƓŸũǃƓƖŸƓǃũĲŰĲШĤċŊƚШŉŸƖШƽőĲċƣШċŰĬШŸŰũǃШŢƨƣĲШĤċŊƚШŉŸƖШ
ĤċƚůċƣŔШƖŔĦĲЮШ[ċƖůĲƖƚШŊĲŰĲƖċũũǃШƚĲũũШƣőĲШƓċĬĬǃШĬŔƖĲĦƣũǃШċŉƣĲƖШƣőĲШőċƖƻĲƚƣЮШìőĲƖĲċƚЯШŉŸƖШƽőĲċƣШ
ŉċƖůĲƖƚШƚƣŸƖĲШƣŸШŉĲƣĦőШĤĲƣƣĲƖШƓƖŔĦĲШċŰĬШŉŸƖШőŸůĲШĦŸŰƚƨůƓƣŔŸŰШċŰĬШŉŸƖШŰĲǂƣШǃĲċƖШƚĲĲĬШƨƚċŊĲЮШ
§ŰĲШŉċƖůĲƖШƖĲƓŸƖƣĲĬШƣŸШőċƻĲШċШƽŸŸĬĲŰШĤƨŰťĲƖШƚƣŸƖċŊĲШƽŔƣőШċШĦċƓċĦŔƣǃШŸŉШΡΜΜШƕƨŔŰƣċũЯШŸƨƣШŸŉШ
ƽőŔĦőШΠΞΡШƕƨŔŰƣċũШƽċƚШƨƣŔũŔǍĲĬШƽŔƣőШƚĲċũŔŰŊШŸŉШƣőĲШƖŸŸůШĤǃШĦĲũũŸШƣċƓĲƚЮШ9ŸůƓċƖŔŰŊШƣŸШĤċŊШ
ƚƣŸƖċŊĲШƣǃƓĲƚЯШƣőĲШƚƣŸƖċŊĲШũŸƚƚШƽċƚШƖĲƓŸƖƣĲĬШƣŸШĤĲШũŸƽĲƖШŔŰШĤƨũťШĤƨŰťĲƖШƚƣŸƖċŊĲЮШ ƣШƻŔũũċŊĲШũĲƻĲũЯШ
őĲƖůĲƣŔĦШƚƣŸƖċŊĲШĤċŊƚШŸŉШőŔŊőĲƖШĦċƓċĦŔƣǃШĦċŰШĤĲШĲǂƓċŰĬĲĬШƣőƖŸƨŊőШ[Â§ƚШƣőċƣШŉċƖůĲƖƚШĦċŰШ
ƚƣŸƖĲШƣőĲШƓƖŸĬƨĦĲШŉŸƖШĤĲƣƣĲƖШƓƖŔĦĲШƖĲċũŔǍċƣŔŸŰШċŰĬШŉŸƖШőŸůĲШĦŸŰƚƨůƓƣŔŸŰЮ 
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]ŔƻĲŰШƣőĲШũĲŰŊƣőǃШƓƖŸĦĲƚƚĲƚШŸŉШƓƖŸĦƨƖĲůĲŰƣЯШƚƣŸƖċŊĲЯШƓƨĤũŔĦШĬŔƚƣƖŔĤƨƣŔŸŰШƣőĲШƣƖċŰƚŔƣŔŸŰШũŸƚƚĲƚШŸŉШ
ŊƖċŔŰƚШċƖĲШƚŔŊŰŔǯĦċŰƣЮШfŰĬŔċШőċƚШŊŸŰĲШƣőƖŸƨŊőШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШŸŉШƚƣŸƖċŊĲШƣŸШƚŸůĲШĲǂƣĲŰƣШŔŰШ
ƣĲƖůƚШ ŸŉШ ĲǂƓċŰƚŔŸŰШ ŸŉШ ƚŔũŸƚЯШ őŸƽĲƻĲƖЯШ ũċƖŊĲũǃШ ƣőĲШ ƚƣŸƖċŊĲШ ƚǃƚƣĲůШ ŔƚШ ƨŰĬĲƖШ ĦŸŰƻĲŰƣŔŸŰċũШ
ƽċƖĲőŸƨƚĲƚЮШÑőĲƖĲШŔƚШċШũċĦťШŸŉШŔŰĦũƨƚŔƻŔƣǃШŔŰШŊƖċŔŰШƓƖŸĦƨƖĲůĲŰƣШŔŰШfŰĬŔċШũĲċĬŔŰŊШƣŸШƣƖċŰƚŔƣШũŸƚƚĲƚШ
ŉŸƖШƖŔĦĲШċŰĬШƽőĲċƣЮШcĲŰĦĲШĲǂƓċŰĬŔŰŊШƓƖŸĦƨƖĲůĲŰƣШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŔŰШĦŸŰƚƨůŔŰŊШƖĲŊŔŸŰШƽŔũũШƖĲĬƨĦĲШ
ƣőĲШƣƖċŰƚŔƣШũŸƚƚĲƚЮШEƻĲŰШƣőŸƨŊőШ[9fШőċƚШċŰШŸĤŢĲĦƣŔƻĲШƣŸШƓőċƚĲШŸƨƣШ9 ÂШƚƣŸƖċŊĲШƣǃƓĲƚЯШŔƣШĦŸůƓƖŔƚĲƚШ
ΞΥШƓĲƖĦĲŰƣШƚőċƖĲШŔŰШÂƨŰŢċĤШċŰĬШΞΜШƓĲƖĦĲŰƣШŔŰШ~ċĬőǃċШÂƖċĬĲƚőШŔŰШΞΜΞΜЮШ 
 
ÑőĲШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШĤǃШ[9fШŔƚШƖĲŊŔŸŰċũũǃШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƓƖŸĦƨƖŔŰŊШƖĲŊŔŸŰЯШőĲŰĦĲШŉċƖůĲƖƚШŔŰШ
ŰŸŰрƓƖŸĦƨƖŔŰŊШƚƣċƣĲƚШĲǂƓĲƖŔĲŰĦĲШĬŔƚƣƖĲƚƚШƚċũĲƚЮШ ũƚŸЯШŔŰШƚƣċƣĲƚШƽŔƣőШƖŔƚĲШŔŰШƓƖŸĦƨƖĲůĲŰƣШŔŰШƖĲĦĲŰƣШ
ǃĲċƖƚЯШĬŸШŰŸƣШőċƻĲШċĬĲƕƨċƣĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŸŉШƖŔĦĲШƚƣŸƖċŊĲЮШ[ŸƖШĲЮŊШŔŰШ9őőċƣƣŔƚŊċƖőЯШƣőĲШƚƣŸƖċŊĲШ
ũŸƚƚШŉŸƖШƖŔĦĲШŔƚШċƣШΜЮΝΡШƓĲƖĦĲŰƣЯШƽőĲƖĲċƚШŔŰШÂƨŰŢċĤШŔƣШŔƚШċƣШΜЮΜΟШƓĲƖĦĲŰƣЮШfŰШƣĲƖůƚШŸŉШƚƣŸƖċŊĲШ
ƣĲĦőŰŔƕƨĲƚЯШĤƨũťШƚƣŸƖċŊĲШŔƚШůŸƖĲШĲǭŔĦŔĲŰƣШƣőċŰШĤċŊШƚƣŸƖċŊĲШыƚƣŸƖċŊĲШĦŸƚƣШŔƚШċũƚŸШũĲƚƚĲƖШƣőċƣШ
ƽċƖĲőŸƨƚĲƚьЯШĤƨƣШŔƣШƖĲƕƨŔƖĲƚШĦċƓŔƣċũШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰŉƖċƚƣƖƨĦƣƨƖċũШĬĲƻĲũŸƓůĲŰƣЮШfŰШƣĲƖůƚШŸŉШ
ƚƣŸƖċŊĲШĤċŊШƣǃƓĲƚЯШŉŸƖШƖŔĦĲЯШőĲƖůĲƣŔĦШĤċŊƚШċƖĲШƚƨŔƣċĤũĲЯШĤĲĦċƨƚĲШƖŔĦĲШŔƚШƓƖŸĦĲƚƚĲĬШŉƖŸůШƓċĬĬǃЯШċŰĬШ
ŔƣШĬŸĲƚШŰŸƣШŰĲĲĬШƖĲƚƓŔƖċƣŔŸŰЮШcŸƽĲƻĲƖЯШŉŸƖШƽőĲċƣШŊƖċŔŰШĤƨũťШƚƣŸƖċŊĲШŔƚШůŸƖĲШƻŔċĤũĲШŉƖŸůШƓŸƚƣр
őċƖƻĲƚƣШũŸƚƚШƓŸŔŰƣШŸŉШƻŔĲƽЮШÑőĲШƖŔĦĲрƽőĲċƣШůċƖťĲƣШŔƚШƻĲƖǃШůƨĦőШĦŸŰƣƖŸũũĲĬШĤǃШŊŸƻĲƖŰůĲŰƣШƓŸũŔĦŔĲƚЯШ
ċŰĬШ[9fШőċƚШƣŸШƓċǃШőĲċƻǃШƖĲŰƣШƣŸШƚŔũŸƚШċŰĬШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚЮШÑőĲШƓƨĤũŔĦрƓƖŔƻċƣĲШƓċƖƣŰĲƖƚőŔƓШ
ƣőƖŸƨŊőШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШÂE]ШƚĦőĲůĲШőċƚШĤĲĲŰШĤĲŰĲǯĦŔċũШƣŸШĲǂƓċŰĬШƣőĲШƚƣŸƖċŊĲШĦċƓċĦŔƣǃЮШ
cŸƽĲƻĲƖЯШŔƣШőċƚШŰŸƣШƓƖŸůŸƣĲĬШƚƨĤƚƣċŰƣŔċũШƣĲĦőŰŸũŸŊŔĦċũШŔŰƻĲƚƣůĲŰƣШũŔťĲШƨƚĲШŸŉШĦŸŰƻĲǃŸƖШĤĲũƣШƣŸШ
ƖĲĬƨĦĲШőċŰĬũŔŰŊШũŸƚƚĲƚЯШůŸĬĲƖŰŔƚċƣŔŸŰШŸŉШƚƣŸƖċŊĲШƣĲĦőŰŔƕƨĲƚШũŔťĲШĬŔǭĲƖĲŰƣШťŔŰĬƚШŸŉШőĲƖůĲƣŔĦШĤċŊƚШ
ĬƨĲШƣŸШĦŸŰƣƖŸũШŸŰШƚƣŸƖċŊĲШċŰĬШůŸƻĲůĲŰƣШŸŉШŊƖċŔŰƚШĤǃШƣőĲШŊŸƻĲƖŰůĲŰƣЮШfŰƚƣĲċĬЯШĬĲрƖĲŊƨũċƣŔŰŊШƣőĲШ
ƖŔĦĲрƽőĲċƣШůċƖťĲƣШĤǃШƓƖŸůŸƣŔŰŊШƓƖŔƻċƣĲШƚĲĦƣŸƖШƓċƖƣŔĦŔƓċƣŔŸŰШŔŰШŊƖċŔŰШůċƖťĲƣШƽŸƨũĬШũĲċĬШƣŸШ
ƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲШŔŰШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШ?ŔƖĲĦƣШƚĲũũŔŰŊШƣŸШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚШƣőƖŸƨŊőШ
ƽċƖĲőŸƨƚĲШƖĲĦĲŔƓƣШƚǃƚƣĲůШƽŔũũШƖĲĬƨĦĲШƣőĲШŔŰƣĲƖũŔŰťċŊĲШŔŰШĦƖĲĬŔƣШůċƖťĲƣШċŰĬШƽŸƨũĬШƖĲĬƨĦĲШƚƣŸƖċŊĲШ
ũŸƚƚĲƚШƓċƖƣŔĦƨũċƖũǃШŔŰШƖĲŊŔŸŰƚШƽőĲƖĲШƓƨĤũŔĦШƓƖŸĦƨƖĲůĲŰƣШŔƚШŰŸƣШĲǭŔĦŔĲŰƣЮШ 
 
ΤЮΝ ÂŸũŔĦǃШfůƓũŔĦċƣŔŸŰƚ 
 
ìĲШƖĲĦŸůůĲŰĬШƚŸůĲШƓŸũŔĦǃШŸƓƣŔŸŰƚШƣŸШŰŸƣШŸŰũǃШŉƨƖƣőĲƖШŔŰĦƖĲċƚĲШƓƖŔƻċƣĲШƓċƖƣŔĦŔƓċƣŔŸŰШĤƨƣШċũƚŸШƣŸШ
ůċťĲШŔƣШůŸƖĲШĲǭŔĦŔĲŰƣЯШůċƖťĲƣШĬĲƣĲƖůŔŰĲĬЯШŉċƖůĲƖШƽĲũŉċƖĲШĦĲŰƣƖŔĦШċŰĬШĦŸƚƣШĲǭĲĦƣŔƻĲШƣőĲƖĲĤǃШ
ŉƨƖƣőĲƖШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШũŸƽĲƖŔŰŊШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚЮШ 

 
ÅĲŉŸƖůŔŰŊЮÂ?ÉЮċŰĬЮƣŸЮĤŸŸƚƣЮĬŔƖĲĦƣЮĦċƚőЮƣƖċŰƚŉĲƖЮƣŸЮƖĲĬƨĦĲЮƣƖċŰƚŔƣЮċŰĬЮőċŰĬũŔŰŊЮũŸƚƚЮŸŉЮŊƖċŔŰ 
 
ƣШƓƖĲƚĲŰƣШƣőĲШfŰĬŔċŰШŊƖċŔŰШůċŰċŊĲůĲŰƣШƚǃƚƣĲůШŔƚШƚƣƖŸŰŊũǃШƣŔĲĬШƽŔƣőШƣőĲШĦŸƨŰƣƖǃќƚШƓƨĤũŔĦШ

ƓƖŸĦƨƖĲůĲŰƣШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШыÂ?ÉШƚǃƚƣĲůьШċƓƓċƖċƣƨƚЮШ ũůŸƚƣШċũũШŸŉШƣőĲШŊƖċŔŰШƓƖŸĦƨƖĲůĲŰƣЯШ
őċŰĬũŔŰŊЯШ ƚƣŸƖċŊĲШ ċŰĬШ ĬŔƚƣƖŔĤƨƣŔŸŰШ ŸƓĲƖċƣŔŸŰƚШ ũŔĲШ ƽŔƣőШ ƣőĲШ [9fЮШ fŰШ ΞΜΞΜрΞΝЯШ ΥΝЮΟΡШ ĦƖŸƖĲƚШ
ĤĲŰĲǯĦŔċƖŔĲƚШƽĲƖĲШĲƚƣŔůċƣĲĬШƨŰĬĲƖШƣőĲШ [É ШċĦƣШƽőŔĦőШŔƚШĲǂƓĲĦƣĲĬШƣŸШŔŰĦƖĲċƚĲШŸƻĲƖШƣŔůĲШċƚШŔƣШ
őċƚШĤĲĲŰШƣőĲШĦċƚĲЮШfŰĦƖĲċƚĲШŔŰШĤĲŰĲǯĦŔċƖŔĲƚШƖĲƕƨŔƖĲШŔŰĦƖĲċƚĲШŔŰШƓƖŸĦƨƖĲůĲŰƣЯШƚƣŸƖċŊĲШċŰĬШ
ĬŔƚƣƖŔĤƨƣŔŸŰШŸƓĲƖċƣŔŸŰƚШċŰĬШƣőĲƖĲĤǃШŔŰĦƖĲċƚĲШŔŰШ[9fШƖŸũĲЮШÑőŔƚШŔƚШċШőŔŊőũǃШŔŰĲǭŔĦŔĲŰƣШƚǃƚƣĲůШƽőŔĦőШ
ŔŰƻŸũƻĲƚШůƨũƣŔƓũĲШƣƖċŰƚŔƣШƖĲƕƨŔƖĲůĲŰƣƚЯШĤŔŊŊĲƖШĤƨƖĲċƨĦƖċƣŔĦШċƓƓċƖċƣƨƚШũĲċƻŔŰŊШƖŸŸůШŉŸƖШĦŸƖƖƨƓƣŔŸŰШ
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ċŰĬШĬĲƣĲƖƚШƓƖŔƻċƣĲШŔŰƻĲƚƣůĲŰƣƚШƣőƖŸƨŊőШƓŸũŔĦǃШƨŰĦĲƖƣċŔŰƣŔĲƚЮШìőŔũĲШƣőĲШÂ?ÉШƚǃƚƣĲůШŔƚШƖĲƕƨŔƖĲĬШŉŸƖШ
ƣőĲШ ƓŸŸƖШƓŸƓƨũċƣŔŸŰШŸŉШƣőĲШ ĦŸƨŰƣƖǃЯШ ŔƣШ ĦċŰШĤĲШ ƣċƖŊĲƣĲĬШ ũŔťĲШ ŔƣШ ƽċƚШ ĤĲŉŸƖĲШ ƣőĲШ [É ЮШ ÑőĲШ
ůĲĦőċŰŔƚůƚШƨƚĲĬШŉŸƖШƣőŔƚШŸĤŢĲĦƣŔƻĲШőŸƽĲƻĲƖШĦċŰШĤĲШƖĲŉŸƖůĲĬЮШ[ŸŸĬШƚƣċůƓƚШċƖĲШŸŰĲШƽċǃЮШ[ŸŸĬШ
ƚƣċůƓƚШĦċŰШĤĲШƨƚĲĬШŔŰШƣőĲШƨƚƨċũШƖĲƣċŔũШƚƣŸƖĲƚШŉŸƖШĤƨǃŔŰŊШċŰǃƣőŔŰŊШŉƖŸůШċШƓƖĲрĬĲƣĲƖůŔŰĲĬШƚĲƣШŸŉШ
ĦŸůůŸĬŔƣŔĲƚЮШÑőŔƚШĦċŰШċũƚŸШőċƻĲШƓŸƚŔƣŔƻĲШĲǭĲĦƣƚШŸŰШƣőĲШŰƨƣƖŔƣŔŸŰШċƚШŰƨƣƖŔĲŰƣрƖŔĦőШŉŸŸĬШĦċŰШĤĲШ
ĤŸƨŊőƣШƚƨĦőШċƚШĲŊŊƚЮШ?ŔƖĲĦƣШŔŰĦŸůĲШƣƖċŰƚŉĲƖƚШċƖĲШċŰŸƣőĲƖШƽċǃШƣőƖŸƨŊőШƽőŔĦőШƣőĲШƓŸŸƖШĦċŰШĤƨǃШ
ŉƖŸůШƣőĲШůċƖťĲƣШċƣШůċƖťĲƣШƓƖŔĦĲƚШƣőĲШĤƨŰĬũĲШŸŉШĦŸůůŸĬŔƣŔĲƚШƣőĲǃШƓƖĲŉĲƖЮШÑőĲƚĲШůĲĦőċŰŔƚůƚШĬŸШ
ŰŸƣШĬŔƚƣŸƖƣШƣőĲШůċƖťĲƣЯШőċƻŔŰŊШůŔŰŔůċũШŸƖШŰŸШĲǭĲĦƣШŸŰШƓƖŔĦĲШĬĲƣĲƖůŔŰċƣŔŸŰШŔŰШƣőĲШůċƖťĲƣЯШĬŸШŰŸƣШ
ĦƖŸƽĬШŸƨƣШƓƖŔƻċƣĲШƚĲĦƣŸƖШŔŰƻĲƚƣůĲŰƣƚШċŰĬШőĲũƓШƖĲĬƨĦĲШƣőĲШƓŸƚƣőċƖƻĲƚƣШũŸƚƚĲƚШŔŰШƣőĲШůċƖťĲƣŔŰŊШ
ĦőċŰŰĲũƚЮ 
 
xŸƽĲƖŔŰŊЮŸƓĲƖċƣŔŸŰċũЮŔŰĲǭŔĦŔĲŰĦŔĲƚЮ 
 
ƚШŸŰШ ƨŊШΜΝШΞΜΞΟЯШfŰĬŔċШőĲũĬШΡΞШ~~ÑƚШŸŉШŊƖċŔŰШƚƣŸĦťƚШƽĲũũШċĤŸƻĲШƣőĲШĤƨǭĲƖШƚƣŸĦťƚШƖĲƕƨŔƖĲůĲŰƣƚЮШ

cċŰĬũŔŰŊШƣőĲƚĲШƚƣŸĦťƚШőċƻĲШũċƖŊĲШĦŸƚƣƚЮШfŰШΞΜΞΝрΞΞЯШƣőĲШĦċƖƖǃŔŰŊШĦŸƚƣШŸŉШĤƨǭĲƖШƚƣŸĦťƚШŉŸƖШ[9fШ
ƚƣŸŸĬШċƣШΠЮΥΥШƣőŸƨƚċŰĬШĦƖŸƖĲƚШƽőŔĦőШŔŰĦũƨĬĲĬШőċŰĬũŔŰŊШĲǂƓĲŰƚĲƚШыΤЮΟШƓĲƖĦĲŰƣШŸŉШƣŸƣċũШĦċƖƖǃŔŰŊШ
ĦŸƚƣƚьЯШ ƚƣŸƖċŊĲШ ĦőċƖŊĲƚШ ыΞΞЮΥШƓĲƖĦĲŰƣьЯШ ŔŰƣĲƖĲƚƣШ ƓċŔĬШ ыΠΞШƓĲƖĦĲŰƣьЯШ ŉƖĲŔŊőƣШ ыΝΦЮΟШƓĲƖĦĲŰƣьЯШ
ċĬůŔŰŔƚƣƖċƣŔƻĲШŸƻĲƖőĲċĬƚШыΠШƓĲƖĦĲŰƣьШċŰĬШƣƖċŰƚŔƣШċŰĬШƚƣŸƖċŊĲШƚőŸƖƣċŊĲƚШыΠЮΣШƓĲƖĦĲŰƣьШы ŰŰĲǂШΤьЮШ
[9fШĦċŰШůŸƻĲШƣŸШċШƚǃƚƣĲůШŸŉШƣĲŰĬĲƖƚШƽőĲƖĲĤǃШĬĲƚŔƖĲĬШƕƨċŰƣŔƣǃШċŰĬШƕƨċũŔƣǃШĦċŰШĤĲШĬĲũŔƻĲƖĲĬШƽőĲƖĲШ
ƖĲƕƨŔƖĲĬЮШ9ŸůƓĲƣŔƣŔƻĲШĤŔĬĬŔŰŊШĦċŰШĤĲШƚŸƨŊőƣШŉƖŸůШƓƖŔƻċƣĲШƚĲĦƣŸƖШŉŸƖШƓƖŸĦƨƖĲůĲŰƣЯШőċŰĬũŔŰŊЯШ
ƣƖċŰƚŔƣЯШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШƣŸШƣőĲШĬĲƚŔƖĲĬШũŸĦċƣŔŸŰШĦŸŰƚĲƕƨĲŰƣũǃШƖĲĬƨĦŔŰŊШŸƓĲƖċƣŔŸŰċũШŔŰĲǭŔĦŔĲŰĦŔĲƚШ
ŔŰШƣőĲШƚǃƚƣĲůЮ 
 
?ŔƖĲĦƣЮƚĲũũŔŰŊЮƣŸЮƓƖŔƻċƣĲЮƽċƖĲőŸƨƚĲƚжЮċŰĬЮ ìÅЮƚǃƚƣĲů 
 
ÑőĲШ ŊŸƻĲƖŰůĲŰƣШ őċƚШ ĤĲĲŰШ ƽŸƖťŔŰŊШ ƣŸƽċƖĬƚШ ċŰĬШ ŔŰĦĲŰƣŔƻŔǍŔŰŊШ ƓƖŔƻċƣĲШ ƓċƖƣŔĦŔƓċƣŔŸŰШ ŔŰШ ƣőĲШ
ċŊƖŔĦƨũƣƨƖċũШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШĦŸƨŰƣƖǃЮШÑőŔƚШƓƨƚőШőċƚШĤĲĲŰШƚŔŊŰŔǯĦċŰƣШċŉƣĲƖШƣőĲШÂE]Ш
ΞΜΜΥШċŰĬШÂìÉШΞΜΝΜШƚĦőĲůĲƚШƽőŔĦőШőċƚШċĬĬĲĬШƚŔŊŰŔǯĦċŰƣШƓƖŔƻċƣĲШĦċƓċĦŔƣǃШƣŸШƣőĲШƣŸƣċũШƚƣŸƖċŊĲШ
ĦċƓċĦŔƣǃШŔŰШƣőĲШĦŸƨŰƣƖǃЮШcŸƽĲƻĲƖЯШƣőĲƚĲШƽċƖĲőŸƨƚĲƚШċƖĲШůŸƚƣũǃШőŔƖĲĬШĤǃШƣőĲШ[9fШŔƣƚĲũŉШŉŸƖШƣőĲŔƖШ
ƚƣŸƖċŊĲШƖĲƕƨŔƖĲůĲŰƣƚЮШ ŰĬШƣőŔƚШőċƚШċũƚŸШĤĲĲŰШƣőĲШƖĲċƚŸŰШŉŸƖШƣőĲШŊĲŸŊƖċƓőŔĦċũШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШ
ƣőĲШƽċƖĲőŸƨƚĲƚШĦŸŰƚƣƖƨĦƣĲĬШƨŰĬĲƖШƣőĲƚĲШƚĦőĲůĲƚШƽőĲƖĲШƣőĲШ[9fШŸƓĲƖċƣŔŸŰƚШċŰĬШŰĲĲĬШŉŸƖШ
ƚƣŸƖċŊĲШŔƚШŔŰШƣőĲШƓƖŸĦƨƖĲůĲŰƣШƖĲŊŔŸŰШŸŉШƣőĲШĦŸƨŰƣƖǃШŔЮĲЮЯШŔŰШÂƨŰŢċĤШċŰĬШcċƖǃċŰċЮШ 
 
 ìÅШ ƚǃƚƣĲůШ ĦċŰШ ŸƻĲƖőċƨũШ ƣőĲШ ŊƖċŔŰƚШ ůċƖťĲƣШ ŔŰШ fŰĬŔċЮШ ]ŸƻĲƖŰůĲŰƣШ ƚőŸƨũĬШ ƓƖŸůŸƣĲШ ƣőĲШ
ƖĲŊŔƚƣƖċƣŔŸŰШŸŉШƣőĲШƽċƖĲőŸƨƚĲƚШċŰĬШƚĲƣШƨƓШƖĲŊƨũċƣŸƖǃШƚƣċŰĬċƖĬƚШƣőƖŸƨŊőШƽőŔĦőШƓƖŸĬƨĦĲШĦċŰШĤĲШ
ƚƣŸƖĲĬШŔŰШƓƖŔƻċƣĲШƽċƖĲőŸƨƚĲƚЮШÑőĲШƖĲĦĲŔƓƣƚШĦċŰШƣőĲŰШĤĲШƚŸũĬЯШƣƖċĬĲĬШċŰĬШƨƚĲĬШċƚШĦŸũũċƣĲƖċũШŉŸƖШ
ċĦĦĲƚƚŔŰŊШǯŰċŰĦĲШŉƖŸůШĤċŰťƚЮШÑőĲШ ìÅШƚǃƚƣĲůШĦċŰШċũƚŸШőĲũƓШĤċŰťƚШőċƻĲШċШƖĲĦŸƖĬШŸŉШŉċƖůĲƖƚќШ
ċŰĬШ ƣƖċĬĲƖƚќШ ĦƖĲĬŔƣШ ƽŸƖƣőŔŰĲƚƚШ ƽőŔĦőШ ŔƚШ ŰŸŰрĲǂŔƚƣĲŰƣШ ŔŰШ fŰĬŔċШ ċƚШ ŸŉШ ŰŸƽЮШ ÑőŔƚШ ƚǃƚƣĲůШ ŔŉШ
ŔůƓũĲůĲŰƣĲĬШƓƖŸƓĲƖũǃШĦċŰШĬƖċƚƣŔĦċũũǃШƖĲĬƨĦĲШƣőĲШƚƣŸƖċŊĲШĤƨƖĬĲŰШŸŰШ[9fШċƚШƣőĲŰШƣőĲШƓƖŸĬƨĦĲШĦċŰШ
ĤĲШőŸũĬШƣőƖŸƨŊőШƖĲĦĲŔƓƣƚШƽŔƣőŸƨƣШƣőĲШĦŸůůŸĬŔƣǃШĦőċŰŊŔŰŊШőċŰĬƚШċŰĬШŔŰĦƨƖƖŔŰŊШũŸƚƚĲƚЮШ 
 
EǂƓċŰĬŔŰŊЮĤƨũťЮƚƣŸƖċŊĲЮёƚƣĲĲũЮƚŔũŸƚђ 
 
~ŸƖĲШĤƨũťШƚƣŸƖċŊĲШĦċŰШĤĲШƓũċŰŰĲĬШŔŰШƣőĲШƚőŸƖƣШƣĲƖůЮШÑőĲƖĲШċƖĲШŸĤƻŔŸƨƚШĤĲŰĲǯƣƚШŸŉШĤƨũťШƚƣŸƖċŊĲШ
ƣőƖŸƨŊőШƚƣĲĲũШƚŔũŸƚЮШÑőĲǃШŔŰĦƨƖШċũůŸƚƣШŰŸШũŸƚƚĲƚШŔŰШƚƣŸƖċŊĲШċŰĬШůŔŰŔůċũШŔŰШƣƖċŰƚŔƣЮШÉŔũŸƚШƨƚĲШŸŰĲр
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ƣőŔƖĬШŸŉШƣőĲШƚƓċĦĲШƨƚĲĬШĤǃШĦŸŰƻĲŰƣŔŸŰċũШĦŸƻĲƖĲĬШƽċƖĲőŸƨƚĲƚШŉŸƖШƣőĲШƚċůĲШƚƣŸƖċŊĲШĦċƓċĦŔƣǃЮШ
xċĤŸƨƖШĦŸƚƣШŔƚШƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦĲĬШċƚШĦŸůƓċƖĲĬШƣŸШĦŸŰƻĲŰƣŔŸŰċũШƚƣŸƖċŊĲƚЮШÑőĲШĤƨũťШƚƣŸƖċŊĲƚШ
ƚőŸƨũĬШĤĲШŉƨƖƣőĲƖШĲǂƓċŰĬĲĬШƣőƖŸƨŊőШŔĬĲŰƣŔŉǃŔŰŊШĬŔƚƣƖŔĦƣƚШƽŔƣőШƚƣŸƖċŊĲШŰĲĲĬƚЮШÑőĲШƖĲŊƨũċƣŸƖǃШ
ƚƣċŰĬċƖĬƚШƚőŸƨũĬШĤĲШŉƨƖƣőĲƖШƚƣƖĲċůũŔŰĲĬШƣŸШƖĲĬƨĦĲШƣőĲШĲǂŔƚƣŔŰŊШƣƖċŰƚŔƣШũŸƚƚĲƚШŉƖŸůШƚŔũŸƚШƣŸШŸƣőĲƖШ
ƚƣċƣĲШƚƣŸƖċŊĲƚЮШ§ŰШĤƨũťШƚƣŸƖċŊĲЯШƣőĲШƽŸƖťШőċƚШĤĲĲŰШĦŸůƓũĲƣĲĬШŸƖШƣŸƽċƖĬƚШŰĲċƖШĦŸůƓũĲƣŔŸŰШŉŸƖШΟШ
~~ÑƚШĦċƓċĦŔƣǃШŸŉШƚƣĲĲũШƚŔũŸƚШŉƖŸůШƓƖŔƻċƣĲШƚĲĦƣŸƖЮШ ŰŸƣőĲƖШΝΝШ~~ÑƚШŸŉШƚƣĲĲũШƚŔũŸƚШĦċƓċĦŔƣǃШŔƚШǃĲƣШŔŰШ
ŔƣƚШƚƣċŊĲƚШŸŉШĤŔĬĬŔŰŊШŸƖШƓũċŰŰĲĬЮШÖŰĬĲƖШƓőċƚĲШŸŰĲШŸŉШƣőĲШcƨĤШċŰĬШÉƓŸťĲШůŸĬĲũЯШΝΞШũŸĦċƣŔŸŰƚШőċƻĲШ
ĤĲĲŰШŔĬĲŰƣŔǯĲĬШŉŸƖШ?7[§ÑШůŸĬĲШы?ĲƚŔŊŰШ7ƨŔũĬШ[ŔŰċŰĦĲШ§ƓĲƖċƣĲШÑƖċŰƚŉĲƖьШċŰĬШΣΣШũŸĦċƣŔŸŰƚШŉŸƖШ
?7[§§ШůŸĬĲũШы?ĲƚŔŊŰШ7ƨŔũĬШ[ŔŰċŰĦĲШ§ƽŰШ§ƓĲƖċƣĲьЮШ 
 
ÑőĲШ]ŸƻĲƖŰůĲŰƣШŸŉШ9őŔŰċШŔůƓũĲůĲŰƣĲĬШљÉĦŔĲŰƣŔǯĦШ]ƖċŔŰШÉƣŸƖċŊĲШÂƖŸŢĲĦƣњШыÉ]ÉÂьШƣŸШĤŸŸƚƣШ
ŉċƖůĲƖƚШƣŸШƚƣŸƖċŊĲШƣőĲŔƖШƓƖŸĬƨĦĲШŔŰШĤƨũťШůĲƣċũШƚŔũŸƚШƣőƖŸƨŊőШĦŸŸƓĲƖċƣŔƻĲШůĲůĤĲƖƚőŔƓƚЮШ ĦĦŸƖĬŔŰŊШ
ƣŸШƣőĲШƚƣƨĬǃШxƨŸШыΞΜΞΝьЯШċĬŸƓƣŔŸŰШŸŉШůĲƣċũШƚŔũŸƚШĦċŰШƚċƻĲШΥΣЯΜΜΜШőĲĦƣċƖĲƚШŸŉШũċŰĬЯШΞΦΠΜΜШƣŸŰŰĲƚШ
ŸŉШŉĲƖƣŔũŔǍĲƖƚЯШΜЮΥΞШĤŔũũŔŸŰШĦƨĤŔĦШůĲƣĲƖƚШŸŉШƽċƣĲƖЯШƖĲĬƨĦĲШĦċƖĤŸŰШĲůŔƚƚŔŸŰƚШĤǃШΞΟΞЯΜΜΜШƣŸŰŰĲƚЯШċŰĬШ
ĦċŰШƓƖŸƻŔĬĲШƣőĲШŊƖċŔŰШƣŸШΝЮΟΦШůŔũũŔŸŰШŸŉШƓŸƓƨũċƣŔŸŰШƓĲƖШǃĲċƖЮШ 
 
ÂċƨĦŔƣǃЮŸŉЮĬċƣċЮċƣЮůċĦƖŸЮũĲƻĲũЮŸŰЮũŸƚƚĲƚЮŔŰЮŊƖċŔŰЮůċŰċŊĲůĲŰƣЮƚǃƚƣĲů 
 
ÑőĲƖĲШċƖĲШƚƣŸƖċŊĲШċŰĬШƣƖċŰƚŔƣШũŸƚƚĲƚШċƣШĬċƣċШŔŰШ[9fШƚƣŸƖċŊĲƚЯШőŸƽĲƻĲƖЯШĬċƣċШŔƚШŰŸƣШƓƖŸƻŔĬĲĬШċĦƖŸƚƚШ
ĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШƚƣŸƖċŊĲШŉċĦŔũŔƣŔĲƚШċŰĬШċũŸŰŊШƣőĲШĬƨƖċƣŔŸŰШŸŉШƚƣŸƖċŊĲƚЮШ ŰŸƣőĲƖЯШůċŢŸƖШŸƻĲƖũŸŸťШŸŉШ
[9fШĬċƣċШŔƚШũċĦťШŸŉШċƣƣĲŰƣŔŸŰШƣŸƽċƖĬƚШƕƨċũŔƣǃШũŸƚƚĲƚЮШ[9fШƓƖŸƻŔĬĲƚШƚƣċŰĬċƖĬШƕƨċũŔƣǃШŰŸƖůƚШŸŉШ
ƻċƖŔŸƨƚШŊƖċĬĲƚШŉŸƖШƖŔĦĲШċŰĬШƽőĲċƣШы ЯШ7ЯШ9ЯШ?ьЯШőŸƽĲƻĲƖЯШŰŸƖůƚШċƖĲШċƣШůĲƣШċƣШƣőĲШƣŔůĲШŸŉШ
ƓƖŸĦƨƖĲůĲŰƣЮШÑőŔƚШůĲċŰƚШĬƨĲШƣŸШũċĦťШŸŉШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲбШƓŸƖƣŔŸŰШŸŉШŊƖċŔŰƚШċƖĲШĬĲƣĲƖŔŸƖċƣĲĬШ
ŔŰШƣĲƖůƚШŸŉШƕƨċũŔƣǃЮШÑőĲƖĲШŔƚШŰŸШĬċƣċШċƻċŔũċĤũĲШŸŰШĬŔǭĲƖĲŰƣШŊƖċĬĲƚШŸŉШŊƖċŔŰƚШŸǭũŸċĬĲĬШŉƖŸůШƣőĲШ
ƚƣŸƖċŊĲЮШÑőĲШ9ШċŰĬШƣőĲШ?ШĦċƣĲŊŸƖǃШċƖĲШŰŸƣШǯƣШŉŸƖШőƨůċŰШĦŸŰƚƨůƓƣŔŸŰШƽŔƣőŸƨƣШƨƓŊƖċĬċƣŔŸŰШŸŉШƣőĲШ
ƕƨċũŔƣǃЮШũƚŸЯШƚƣŸƖċŊĲШũŸƚƚШŸŰũǃШĦċƓƣƨƖĲƚШƕƨċŰƣŔƣǃШũŸƚƚĲƚШċƣШ[9fШŸƽŰĲĬШŸƖШőŔƖĲĬШŊŸрĬŸƽŰƚЯШőŸƽĲƻĲƖЯШ
ŔƣШĬŸĲƚШŔŰĬŔĦċƣĲШċŰǃШũŸƚƚШċƚƚĲƚƚůĲŰƣШċƣШ9 ÂШĤĲŉŸƖĲШƚőĲũũŔŰŊЯШŸƖШŊƖċŔŰƚШũǃŔŰŊШŔŰШůċŰĬŔЮШcĲŰĦĲЯШ
ƚƣƖĲŰŊƣőĲŰŔŰŊШŰċƣŔŸŰċũШũĲƻĲũШƚƨƖƻĲǃШŸŰШŊƖċŔŰШƚƣŸƖċŊĲШũŸƚƚĲƚШċĦƖŸƚƚШƣőĲШƻċũƨĲрĦőċŔŰШƽŸƨũĬШĤĲШ
ĤĲŰĲǯĦŔċũШƣŸШƣċƖŊĲƣШƣőĲШũŸŸƓőŸũĲƚЮ 
 

Table 7.1: Categorization of Wheat/Paddy (20cc of representative sample)  
9ċƣĲŊŸƖǃШ
ìőĲċƣоÂċĬĬǃ 

ìĲĲƻŔũũĲĬШ]ƖċŔŰƚШŸŰũǃ ?ĲƚŔŊŰċƣŔŸŰШ
ÂċĬĬǃ 

?ċůċŊĲĬШ ?ŔƚĦŸũŸƨƖĲĬШ
ŊƖċŔŰƚ 

 ÖƓШƣŸШΝШƓĲƖĦĲŰƣ Ν ÖƓШƣŸШΡШƓĲƖĦĲŰƣ 
7 ĤŸƻĲШΝШƓĲƖĦĲŰƣШƣŸШΠШƓĲƖĦĲŰƣ Ξ ĤŸƻĲШ ΡШƓĲƖĦĲŰƣШƣŸШ ΝΜШ

ƓĲƖĦĲŰƣ 
9 ĤŸƻĲШΠШƓĲƖĦĲŰƣШƣŸШΤШƓĲƖĦĲŰƣ Ο ĤŸƻĲШ ΝΜШƓĲƖĦĲŰƣШƣŸШ ΝΡШ

ƓĲƖĦĲŰƣ 
? ĤŸƻĲШΤШƓĲƖĦĲŰƣШƣŸШΝΜШƓĲƖĦĲŰƣ Π ĤŸƻĲШ ΝΡШƓĲƖĦĲŰƣШƣŸШ ΞΜШ

ƓĲƖĦĲŰƣ 
~ĲƣőŸĬаШéŸũƨůĲƣƖŔĦШŉŸƖШĤŸƣőШĦċƣĲŊŸƖŔǍċƣŔŸŰШċŰĬШĬĲƚŔŊŰċƣŔŸŰ 
éŸũƨůĲƣƖŔĦШƨƓШƣŸШΟЮΡШƓĲƖĦĲŰƣШċŰĬШƣőĲŰШĤǃШĦŸƨŰƣШŔŰШĦċƚĲШŸŉШƽőĲċƣ 
ÉŸƨƖĦĲжЮ[9f 
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ÑőĲЮÅŸċĬЮƣŸЮŔŰĦƖĲċƚĲЮƚƣŸƖċŊĲЮĦċƓċĦŔƣǃЮċƣЮŊƖċƚƚцƖŸŸƣЮũĲƻĲũЮƣőƖŸƨŊőЮÂ 9ƚ 
 
ƚШƽĲШƚĲĲШũŸƚƚĲƚШċƣШƚőĲũũĲƖƚЯШůċŰĬŔШŉŸƖШƖŔĦĲШċƣШůċƖťĲƣШŔŰШÂƨŰŢċĤШĬƨĲШƣŸШőƨŊĲШőċƖƻĲƚƣШŸŉШƣőĲШƓƖŸĬƨĦĲШ

ċŰĬШ~ÉÂШĬƖŔƻĲŰШŔŰĦƖĲċƚŔŰŊШċƖĲċШƨŰĬĲƖШƓċĬĬǃШŔŰШƣőĲШƚƣċƣĲЯШƣőĲШƨƚĲШŸŉШ9 ÂШőċƚШŰŸƣШƓőċƚĲĬШŸƨƣЮШÉĲũŉр
ƚƨǭŔĦŔĲŰĦǃШŔŰШƓƖŸĬƨĦƣŔŸŰШċŰĬШĦŸŰƚƨůƓƣŔŸŰШƽŔũũШƖĲĬƨĦĲШƣőĲШǰŸƽШŸŉШƚƨƖƓũƨƚШƓƖŸĦƨƖĲůĲŰƣШƣŸШĬĲǯĦŔƣШ
ƓƖŸĦƨƖĲůĲŰƣШƚƣċƣĲƚШċŰĬШƚŸШƣőĲШƣƖċŰƚŔƣШũŸƚƚĲƚЮ 
 
]§fШ őċƚШ ċŰŰŸƨŰĦĲĬШ ŔŰШ ΞΜΞΜШ ƣőĲШ ŊƖŔĦƨũƣƨƖĲШ fŰƻĲƚƣůĲŰƣШ [ƨŰĬШ ƣŸШ ƓƖŸůŸƣĲШ ƓŸƚƣрőċƖƻĲƚƣШ
ƣĲĦőŰŸũŸŊŔĦċũШĬĲƻĲũŸƓůĲŰƣШƣőƖŸƨŊőШÂ 9ƚЯШ[Â§ƚШŉŸƖШŔŰƣĲƖĲƚƣШƚƨĤƻĲŰƣŔŸŰШŸŉШΟШƓĲƖĦĲŰƣШƣŸШŔŰƻĲƚƣШŔŰШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШcŸƽĲƻĲƖЯШċƣШ[Â§ШũĲƻĲũЯШƣőĲШƖŸũĲШŔƚШũŔůŔƣĲĬШƣŸШŔŰƓƨƣШĬŔƚƣƖŔĤƨƣŔŸŰШƖċƣőĲƖШƣőċŰШƻŔũũċŊĲШ
ũĲƻĲũШĦŸŰƚƣƖƨĦƣŔŸŰШŸŉШƚƣŸƖċŊĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШÑőĲШÖŰŔŸŰШ9ċĤŔŰĲƣШŸŰШ~ċǃШΟΝШΞΜΞΟШċƓƓƖŸƻĲĬШƣőĲШ
ĦŸŰƚƣƖƨĦƣŔŸŰШ ŸŉШ ƽċƖĲőŸƨƚĲƚШ ŉŸƖШ ċŊƖŔĦƨũƣƨƖċũШ ƓƖŸĬƨĦĲШ ƣőƖŸƨŊőШ ÂƖŔůċƖǃШ ŊƖŔĦƨũƣƨƖċũШ 9ƖĲĬŔƣШ
ÉŸĦŔĲƣŔĲƚШыÂ 9ÉьШƽőŔĦőШĦċŰШċũƚŸШƚĲƖƻĲШċƚШĦƨƚƣŸůШőŔƖŔŰŊШĦĲŰƣĲƖƚЯШƓƖŸĦĲƚƚŔŰŊШƨŰŔƣƚШċŰĬШ[ċŔƖШÂƖŔĦĲШ
ÉőŸƓƚШы[ÂÉьЯШĲƣĦЮШ[9fШŔƚШŔůƓũĲůĲŰƣŔŰŊШċШƓŔũŸƣШƓƖŸŢĲĦƣШŔŰШΞΠШÂ 9ÉШŸŉШΞΠШƚƣċƣĲƚоƨŰŔŸŰШƣĲƖƖŔƣŸƖŔĲƚЮШÑőĲШ
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Φ ŰŰĲǂƨƖĲƚ 
 
 

Annex 1: Carrying cost of buffer stocks (2010 -11 to 2021-22) 

ÉŸƨƖĦĲжЮ[9fЮ ŰŰƨċũЮƖĲƓŸƖƣƚЮёƻċƖŔŸƨƚЮŔƚƚƨĲƚђ 
 
Annex 2: Transit loss of food grains at FCI (as percent  of quantity moved)  (2010-11 to 2021-

22) 

ÉŸƨƖĦĲжЮ[9fЮŰŰƨċũЮƖĲƓŸƖƣƚЮёƻċƖŔŸƨƚЮŔƚƚƨĲƚђ 
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Annex 5: State-wise procurement of wheat (2010 -11 to 2022-23) 
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Annex 4: State-wise share of rice offtake under NFSA 
(Percent ) 

Annex 3: State-wise share of wheat offtake under NFSA 
(Percent ) 
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Annex 6: Trend of labour dependence of FCI grain management system  
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Annex 7: Storage loss, storage capacity and market density for selected states  
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Annex 8: Economic costs and MSP for Wheat (2011-12 to 2021-22) 
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Annex 9: Economic Cost and MSP for Paddy/Rice (2011-12 to 2021-22) 
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Annex 10: Losses at various levels for wheat for selected states (NABCONS study 2022) 
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Annex 11: Losses at various levels for paddy for selected states (NABCONS study 2022) 
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Annex 12: State-wise area, production, and yield for rice (2018-19 to 2020-21) 
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ÅċĤŔ ΣΠΠ ΤΤΠ ΥΞΥ ΞΦΦΝ ΟΡΠΞ ΟΣΤΞ ΠΣΠΡ ΠΡΤΣ ΠΠΟΤ 

 
ÑŸƣċũ ΞΞΜΥ ΞΟΜΜ ΞΟΞΠ ΥΞΟΡ ΥΣΡΦ ΤΥΥΟ ΟΤΞΦ ΟΤΣΡ ΟΟΦΟ 

ƚƚċů uőċƖŔŉ ΞΜΞΠ ΝΥΦΡ ΝΦΥΜ ΠΜΤΡ ΟΦΡΦ ΠΝΠΟ ΞΜΝΟ ΞΜΥΦ ΞΜΦΞ 
 

ÅċĤŔ ΠΜΝ ΟΦΣ ΟΥΜ ΝΝΠΣ ΝΜΞΣ ΝΜΤΞ ΞΥΡΥ ΞΡΦΟ ΞΥΞΜ 
 

ÑŸƣċũ ΞΠΞΡ ΞΞΦΝ ΞΟΣΜ ΡΞΞΝ ΠΦΥΡ ΡΞΝΡ ΞΝΡΟ ΞΝΤΣ ΞΞΜΦ 

7ŔőċƖ uőċƖŔŉ ΟΜΦΦ ΞΥΞΣ ΞΦΣΞ ΣΜΝΦ ΣΝΣΦ ΣΣΝΝ ΝΦΠΞ ΞΝΥΟ ΞΞΟΞ 
 

ÅċĤŔ ΣΜ ΣΜ ΡΦ ΝΟΣ ΝΞΦ ΝΟΣ ΞΞΡΣ ΞΝΟΟ ΞΟΜΤ 
 

ÑŸƣċũ ΟΝΣΜ ΞΥΥΣ ΟΜΞΝ ΣΝΡΣ ΣΞΦΥ ΣΤΠΤ ΝΦΠΥ ΞΝΥΞ ΞΞΟΟ 

9őőċƣƣŔƚŊċƖő uőċƖŔŉ ΟΣΜΣ ΟΣΣΣ ΟΤΦΝ ΣΡΞΤ ΣΤΤΡ ΤΝΣΝ ΝΥΝΜ ΝΥΠΥ ΝΥΥΦ 

]ƨŢċƖċƣ uőċƖŔŉ ΥΜΦ ΥΡΜ ΥΟΤ ΝΥΝΦ ΝΥΞΞ ΝΦΟΤ ΞΞΠΥ ΞΝΠΠ ΞΟΝΠ 
 

ÅċĤŔ ΟΜ ΡΡ ΤΜ ΦΟ ΝΣΞ ΞΜΦ ΟΝΟΝ ΞΦΡΜ ΞΦΦΦ 
 

ÑŸƣċũ ΥΟΦ ΦΜΠ ΦΜΤ ΝΦΝΞ ΝΦΥΟ ΞΝΠΣ ΞΞΤΦ ΞΝΦΟ ΞΟΣΤ 

cċƖǃċŰċ uőċƖŔŉ ΝΠΠΤ ΝΠΠΤ ΝΟΞΤ ΠΡΝΣ ΠΥΞΠ ΠΠΞΡ ΟΝΞΝ ΟΟΟΠ ΟΟΟΠ 

sőċƖťőċŰĬ ÑŸƣċũ ΝΡΞΤ ΝΟΡΥ ΝΠΝΝ ΞΥΦΠ ΟΜΝΟ ΞΤΡΟ ΝΥΦΡ ΞΞΝΦ ΝΦΡΝ 

uċƖŰċƣċťċ uőċƖŔŉ ΦΥΡ ΦΝΣ ΝΜΟΥ ΞΦΠΡ ΞΤΤΡ ΟΝΠΡ ΞΦΥΦ ΟΜΟΜ ΟΜΟΜ 
 

ÅċĤŔ ΝΡΠ ΞΣΦ ΟΡΦ ΠΥΣ ΥΡΦ ΝΝΠΤ ΟΝΣΜ ΟΝΦΟ ΟΝΦΟ 
 

ÑŸƣċũ ΝΝΟΦ ΝΝΥΡ ΝΟΦΤ ΟΠΟΝ ΟΣΟΠ ΠΞΦΞ ΟΜΝΞ ΟΜΣΤ ΟΜΤΞ 




