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 É5Z& 0Z*Ì.`Y |ÂF� �{ �rY ,'Y Ä\'�ÂF&99%* » %&ÂB& |G�{ d�Y $|2 �Y{ .Ä& ÄmÂ8 Z&,Ì2Z» ${ZÆ" :�6» ,ÄAÌ1" ,'Y%»|"YÂ8

XÌ� d�¯ �{»(|&Z' d'Y9;Y %*Ì{Á� �85Z& LÂ67» ,'Y 0ÂÌ�Y9Ì"Z\» Äm�{ Á.$9Ì"Z\» a=YÁ �{0{�¯ XÌ� d�¯ %*Ì»( 0{�&5Z& Á
{�\O.3 {ÂKÆ& Ä& �A*» %O ; ~'Y�2 �{ ,0ÂÌ�Y9Ì"Z\» Äm�{|2 |#YÂH .

1 Marginal Effect 

  k2
i

i

ki

i

)Xexp(-(1
)Xexp(-)(PME E
E

EEE
c

c
c

w
w

 KKiXF
X

)9(

)7(



˻́˻́

 

3Á|41-Ã1ZÆ¿ ½ZÌ» Ê\fDC Å Ê���9 jÌ� 1�-/ � Á ZÅÊÀÌ 
${ZÆ"%;�6» ÉZ# %^1�K.# X'�t {�Y|"Z1�Y ÉZFH $�Z»Mt%* » |ÂF�É�Y{ 
,Ì»( 721/0046/0129/10000/0

%"YÂÌu {Â¯ 186/0097/0844/1068/0
Ä8ZM�; {Â¯ 503/0058/0678/5000/0
Ä�Z1_ {Â¯ 475/0-057/0261/5-000/0

{�<Â< 505/0-057/0708/5-000/0
Ä8(Y {Â¯ 509/0055/0769/5000/0

�c& 509/0055/0763/5000/0
É�ZÌ&M 4Z ;{ 148/0-101/0458/1-148/0

¹Â.� 510/0056/0783/5000/0
,Ì2Z» 505/0055/0708/5000/0
Ä1;Z'YÌT78 ÉZ# 

,Ì^"ZÌ» (Y �85Z& Ä¯ %*Ì3�Y( {�\O.3 ,dÌmÂ· a&Z8 {�ÁM�& �{ ,{Â& d�Y $|2 ${Y{ 0Z�" �MG Z& ,'�'Z� {�\O.3 Á +' Z& .€'Z 1"

 %» 0Z�" 0Â»(M ,'Y %* » �rY ,,Ì»( ${ZÆ" :�6» Ä¯ |#{{�\O.3 {ÂKÆ& �& %K�Z*» Á �Y{ {Â mÂ» {�\O.3 ,Ì^"ZÌ» Ä& dK�" ,Ä1 2Y{ 
d�Y .{� \O.3 d'Y9 ;Y LZ .1uY ,,Ì »( (Y ${ZM1 �Y 0Y9Ì» �{ É|G�{ +' d'Y9;Y Z& ,Ä`Â&�» d�¯ {�ÁM�& Ä& ÄmÂ8 Z& ,%8�ZK3 Ä&

 ,Ì^"ZÌ» Ä& dK�" Â» ÉZ# ,{Âm885/0%» d'Y9;Y |G�{ |&Z' .,%'ZÆ" �rY Ä& ZÂ&�» {�ÁM�& Ä& ÄmÂ8 Z& ,Ì*-.# Ä & �Z1\# �# d'Y9;Y 
,Ì»( Y� {�\O.3 d'Y9;Y LZ.1uY ,{ÂmÂ» ÉZ#105/0%» d'Y9;Y |uYÁ |#{ .+ ' EF� �{ {�\O.3 Z& ,Ì»( ÄF&Y� {�Â» �{ ~&YÁ� ,'Y

 |G�{)0Z*Ì.`Y ÄOGZ;99|G�{ (%* » %&ÂB& ,�Y{d�Y ${Â& .{� \O.3 ,Ä8ZM�; {Â¯ ${ZÆ" :�6» d'Y9;Y Z& ,LÁ|m ,'Y Ä& ÄmÂ8 Z&
 | G�{ ${ �{ Ä F&Y� ,'Y Á Ä1;Z' {ÂKÆ& ,{ÂmÂ» ÉZ#{�\O.3 ,Ì^"ZÌ» Ä& dK�")0Z *Ì.`Y ÄO GZ;90| G�{ (% * » d �Y ${Â & �Y{ .

' Ä8ZM�; {Â¯ :�6» Ä-"Z*q ,${ZÆ" ,'Y {�Â» �{ d�¯ {�ÁM�& Ä& ÄmÂ8 Z& ,,Ì*-.# {�\O.3 d'Y9;Y LZ.1uY ,|&Z' d'Y9;Y |G�{ +
,Ì^"ZÌ» Ä& dK�" ,{ÂmÂ» ÉZ#475/0%» d'Y9;Y |G�{ |&Z' .,%'ZÆ" �rY {�ÁM�& Ä& ÄmÂ8 Z& ,Ä8ZM� ; {Â ¯ ¹�<Â OÌ¯ � # d'Y9 ;Y Z & 

{�\O.3 d'Y9;Y LZ.1uY109/0|uYÁ �85Z& d;Z' |#YÂH .{ €* _ EF� �{ ÄF&Y� ,9Ì" {�<Â< {Â¯ ${ZÆ" {�Â» �{% * » | G� ${Â & �Y{
d�Y .yÂ\ » ÄF&Y� ,'Y Z»Y |»M d�|& ,Ì^"Z Ì» Ä & dK� " {�\O.3 {ÂKÆ& LZ.1uY ,{�<Â< {Â¯ :�6» d'Y9;Y Z& %8�ZK3 Ä& ,ÉZ #

 %» d#Z¯ {ÂmÂ»|&Z' .{� \O.3 d'Y9;Y LZ.1uY ,{�<Â< :�6» Ä& É|G�{ +' d'Y9;Y Z& ,d�¯ {�ÁM�& Ä& ÄmÂ8 Z&540/0| G�{ 
%» d#Z¯|&Z' .*-.# Ä & dK� " {� \O.3 {Â KÆ& LZ.1uY ,{�<Â< :�6» Ä& ¹�<ÂOÌ¯ �# d'Y9;Y Z& ,%'ZÆ" �rY {�ÁM�& Ä& ÄmÂ8 Z& ,Ì

 ,,Ì^"ZÌ»0012/0%» d#Z¯ |G�{ |&Z'.LÁ|m �{ $|2 ÄpY�Y €'Z1" 1%» 0Z�" ,%* » �rY ,�c& ${ZÆ" :�6» Ä¯ |#{ EF � �{ É�Y{

 |G�{ €*_)0Z*Ì.`Y ÄOGZ;95|G�{ ({ÂKÆ& �&O.3 {�\O.3 ,Ì^"ZÌ» Ä& dK�" {�\ d�Y Ä12Y{ {ÂmÂ» .{�Á  & Ä & ÄmÂ8 Z& ,Ì*-.#

 XÌ� d�¯ �{ �c& (Y ${ZM1�Y 0Y9Ì» �{ É|G�{ +' d'Y9;Y Z& ,d�¯ ,Ì^"Z Ì» Ä & dK� " {� \O.3 d'Y9 ;Y LZ.1uY ,%*Ì»( ÉZ #

 ,{ÂmÂ»238/1,%'ZÆ" �rY Ä& ZÂ&�» {�ÁM�& Ä& ÄmÂ8 Z& Á Ä1;Z' d'Y9;Y |G�{ # d'Y9;Y LZ .1uY ,{Â mÂ» �c & :�6 » Ä& ¹�<ÂOÌ¯ �
{Â G{�\O.3 ,132/0%» d'Y9;Y |uYÁ |#{ .

{�Â» �{ d'ZÆ" �{,Ì2Z» ${ZÆ" Á0ÂÌ�Y9Ì"Z\» Äm�{ $�Z»M ,%» 0Z�" Ä`Â&�» ÉZ# Z � {Y|  8 d'Y9;Y Z& Ä¯ |#{3�Z ¯ 4Z ${Z Æ"
,Ì2Z» Y LZ.1uY ,%*Ì»( XÌ� d�¯ �{,Ì^"ZÌ» Ä& dK�" {�\O.3 d'Y9; | G�{ + ' EF � �{ Ä F&Y� ,'Y Á Ä1;Z' d'Y9;Y {ÂmÂ» 

)0Z*Ì.`Y ÄOGZ;99|G�{ (%* » %&ÂB& ,d�Y $|2 �Y{ .�Z ¯ 4Z3Z� {Y| 8 ?¯ �{ É|G�{ +' d'Y9;Y Z& ,d�¯ {�ÁM�& Ä& ÄmÂ8 Z&
 ,Ì2Z» ${ZÆ" LZ.1uY ,,Ì^"ZÌ» Ä& dK�" {�\O.3 {ÂKÆ& ,{ÂmÂ» 602/0%» {ÂKÆ& |G�{ |&Z' .ÄmÂ8 Z& Yc· {�Â » �{ ÄAÌ1" ,'Y Ä& , 'Y

${ZÆ" Ä*ÌÆ& ${ZM1�Y ,EÌ7G d'�'|» Á${ZÆ",Ì2Z» �rY ,%1Ki» d2Y{ |#YÂH {�\O.3 {ÂKÆ& �{ .$�Z»M Ä& ÄmÂ8 Z& ,$|2 {�ÁM�& dK�"

%pZ.*1�Y� %* » |G�{ +' EF� �{ %&ÂB& $�Z»M ,'Y ,Ä¯ d�Y 0M �^"ZÌ& Á d�Y �Y{ ,d ÌmÂ· �Â¯c» L|» �{Ì tÂ8 ÉZ #�ÌS1» %7
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Ä1�"YÂ8 |*'Z." NÌGÂ8 Y� Ä1�&YÁ �ÌS1» %&ÂH Ä& |"Y .%* » Ä& ÄmÂ8 Z& ,Yc· ,'Y É�Y{M,0Â»( %." �M G Y� Z #�ÌS1» ¹Z .8 0Z»9.# 0YÂ8

 Š�;{�¯.+» ,ÌÌ 8 X'�t 0{Z; �&Y�& �tZu É{�ÁM�& L|» �{616/0|»M d�|& ,Ä¯d�Y 0M �^"ZÌ& ,L| » %7ÌtÂ8 ÉZ#�ÌS1» 
Ä1�&YÁ �ÌS1» 4Y�ÌÌS8 EÌtÂ8 %&ÂB& Y� L|»${Y{|"Y.% » | Ì¯e8 Y� X OF» , 'Y 9 Ì" 5�1�Y Á 5Y{Z» $�Z»M ,Ì*-.# | *'Z." .Y&Z F»

 dÌ_ |G�{ ,�tZu ÉZ#{�ÁM�& �&Y�& L|» ,'Y �{ EÌ7G %*Ì&660/88%» |G�{ |2Z& ÁÄ1\" ,'Y 9Ì" Ä¯ d�Y 0M �^"ZÌ& {�ÁM�& L|» 
$|2 �)" {�Â»ÉZ#�ÌS1» Ä& ÄmÂ8 Z& d�Y Ä1�"YÂ8%7ÌtÂ8 ,dÌ_ Y� Ä1�&YÁ �ÌS1» �'{ZT» (Y %p5Z& |G�{ |'Z." %*Ì& .

3Á|42-jÌ� 1�-/ � 6Ì4#· L9Z% 1�ÁM�9 AËZf¿ ÊÀÌ» 
${ZÆ"%;�6» ÉZ# �1»Y�Z_ {�ÁM�& $�Z»Mtd�¯ {�ÁM�& %'ZÆ" �rY $�Z»M 
,Ì»( 118/1113/4885/0105/0

%"YÂÌu {Â¯ 115/0621/1339/0010/0
M�; {Â¯Ä8Z 089/0853/1475/0109/0

Ä�Z1_ {Â¯ 001/0-393/1-162/0-0001/0-
{�<Â< 013/0-027/2-540/0-0012/0-

Ä8(Y {Â¯ 007/0710/0698/000068/0
�c& 141/0269/2238/1132/0

É�ZÌ&M 4Z ;{ 233/0-602/0-289/0-022/0-
¹Â.� 303/0812/0591/0028/0
,Ì2Z» 659/0874/2602/0062/0

d&Zr X'�t 837/5-957/0-614/0----- 

Likelihood Ratio Statistic (L.R. Statistic) = 80.0805 
Probability (L.R Statistic) = 0.000 

Percentage of Right Prediction = 88.66 
Mcfadden 2R 0.616 
Maddala R-Square = 0.562 
Esterella R-Square = 0.722    

cHe» :Ä1;Z'YÌT78 ÉZ# 

dÌ tÁ %���& {�Â» �{ ,d#Á•_ ,'Y :Y|#Y Ä& ÄmÂ8 Z& ,Ì2Z» ${ZÆ" XÌ� |Ì·Â8 �{ Ä  ·ZF» , 'Y €'Z1" (Y Ä¯ Ä"Â^"Z.# ,%*Ì»(

,d�Y|Ì_ {�&�Z¯�rÂ» ,Ì2Z» ${ZÆ" XÌ� d�¯ �{%*Ì»( 0ÂÌ�Y9Ì"Z\» Äm�{ d'Y9;Y Á \O.3 {Â KÆ& XK � ,�Y  = LZ .1uY Á $| 2 {�
�< ,Ì^"ZÌ» (Y �85Z& {�\O.3 ,1; {ÂmÂ» %» d'Y9;Y Y� |#{ .Ä*'9# Ä¯ {�¯ %���& |'Z& LZu Ä& ZÂ&�» ÉZ# ,Ì 2Z» ${ZÆ" 4YÁ{Y Á�{

Ä*'9# �Z1HZ� Á Ä1;�< ¹ZA"Y Ä"Â^q ,l�Y9» EF� :�6» {�Â» �{ ÉY4YÁ{Y�Y ${Â& �1�Ì& É{�YÂ» Äq �{d.Ä *'9# �Z1HZ� Ä-"Z*q -
ÉY4YÁ{Y %» ,{Â2 %'Z�Z*2 Ä*'9# ,'Y �{ %'Âm Ä;�G dÆm %K�Z*» �Z\#Y� 0YÂ8 LZ .1uY Z 8 ,{�¯ ÄpY�Y Z# d 'ÂT8 :�6 » ${Z Æ"

,Ì2Z»|&Z' d'Y9;Y 0Y(�ÁZ�¯ ~�Â8 .
LÁ|m Ä& ÄmÂ8 Z& 3(Y ${ZM1�Y Ä*'9# ,4YÁ{Y É(Z/ ÄA*_ ,�·Â· ,,#MÁZ< (Y ${ZM1�Y {�YÂ» Ä& ,º� ,JZ_{Â¯ " ,JZ_ ,�O'�8 Á d¯�Æ

 Ä*'9# ,'Y (Y +' �# dT" Á d�Y $|2 Ä'9A8 (Y ${ZM1�Y �{ l�Y( ?¯ Ä*'9# �{ Z# ,Ì2Z» ${ZÆ" ,| '{�< {�ÁM�& .sZ ¯ a&Z 8 {�ÁM� &
 ,'Y �{ yh<Y{Ä*Ì»( (Y ${ZM1 �Y Ä & Ä 1;Z' IZ61HY 4Z3Z� �{ É|G�{ +' d'Y9;Y Z& ,�·Â· (Y ${ZM1�Y {�Â» �{ Ä¯ {Y{ 0Z�" , 'Y

$Á{Y # ,?¯ Ä*'9,Ì2Z» ${ZÆ" 0Y9Ì» Ä& ,0355/0Ä 1;Z' IZ6 1HY 4Z3Z � Ä ¯ d�Y 0M �^"ZÌ& �»Y ,'Y ,d;Z' |#YÂH d'Y9;Y |G�{ 
?¯ Ä*'9# Ä& dK�" �·Â· (Y ${ZM1�Y dÆm,Ì2Z» ${ZÆ" $�Æ& Ä-"Z*q Á d�Y d�¯ º¯ �ZÌ�& ,É{Â  G É| "Á� �·Â· (Y ${ZM1�Y É�Á

mÂ8 Z& 0M �1�Ì& ${ZM1�Y ,|2Z& Ä12Y{{Â& |#YÂH �rz» �ZÌ�& ,?¯ Ä*'9# �{ 0M }|"Y �Ìre8 Ä& Ä.É5Z& 0Z*Ì.`Y ÄOGZ; �{ 9Ì" €'Z1" ,'Y

99%* » %1uY�& |G�{ ${Â& �Y{|"Y.+' d'Y9;Y ,9Ì" É(Z/ ÄA*_ (Y ${ZM1�Y �{ ? ¯ Ä*'9# ,0M Ä& Ä1;Z' IZ61HY 4Z3Z� �{ É|G�{
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 Ä& Ä1;Z' IZ61HY ,Ì2Z» ${ZÆ" Y�6447/2Y9;Y |G�{ %» d' É(Z / Ä A*_ (Y ${ZM1 �Y 4Z3Z � Ä¯ d�Y 0M �^"ZÌ& �»Y ,'Y Ä¯ |#{
 Ä& Ä1;Z' IZ61HY ?¯ Ä*'9# Ä& dK�" ,Ì2Z» ${ZÆ" d�¯ ,d�Y Ä12Y{ %'5Z& É�'c_ .|'Z& ${ZÆ" ,'Y :�6» d'Y9;Y �{ %8�ZK3 Ä&

 {�¯ d={ .$�Æ& Ä-"Z*q Km Y� Ä*'9# d'Y9;Y ,'Y |"YÂ1" ,Ì2Z» ,'Y (Y ${ZM1�Y É�Á �Z \#Y� 0M (Y ${ZM1 �Y 0{� ¯ {Á| 7» ,| 'Z." 0Y�

X�Z*»%» �)" Ä& É�8|�� .É5Z& 0Z*Ì.`Y ÄOGZ; �{ 9Ì" €'Z1" ,'Y99%* » %1uY�& |G�{ d�Y ${Â& �Y{ .
º� Á JZ_ {Â¯ (Y ${ZM1�Y {�Â» �{ yh<Y{ sZ¯ a&Z8 {�ÁM�& {ZM1�Y ÉY�& Ä1;Z' {Ì6B8 4Z3Z� $Z< �# Ä¯ {Y{ 0Z�" 9Ì" JZ_ $

É�Ì<�Z \& ÉY� & Ä 1;Z' IZ6 1HY ? ¯ Ä *'9# ,| &Z' d'Y9 ;Y |G�{ +' ${ZÆ" Á{ ,'Y (Y4YÁ{Y X Ì8�8 Ä & ,7-10×7811/2Á7-

10×2575/1d;Z' |#YÂH d'Y9;Y |G�{ .0Z*Ì.`Y ÄOGZ; �{ XÌ8�8 Ä& ~&YÁ� ,'Y99Á90% * » % 1uY�& | G�{ ${Â & �Y{ | "Y .,Yc ·

 Ä& dK�" ${ZÆ" Á{ ,'Y É�Ì<�Z\& 4Z3Z� ?¯ Ä*'9# ,Ì2Z» ${ZÆ" $� Æ& 4�ÂG �{ ${Â& d�¯ º¯ �ZÌ�& Á{ , 'Y �{ sÂ OF» É�Á

 %» ZÆ"M :�6» ,${ZÆ" |&Z' d'Y9;Y |"YÂ8 .? ¯ Ä*'9# ,0M (Y ${ZM1�Y 4Z3Z� �{ É|G�{ +' d'Y9;Y Z& ,9Ì" ,¯ %*Ì»( XÌ� {�Â» �{
,Ì2Z» ${ZÆ" 6-10×1107/1d;Z' |#YÂH d'Y9;Y |G�{ .�{ {�ÁM�& ,'Y 0Z*Ì.`Y ÄOGZ;99%* » |G�{ d�Y ${Â& �Y{ .9Ì" ÄAÌ1" ,'Y

 ?¯ Ä*'9# Ä& dK�" ,¯ %*Ì»( XÌ� (Y ${ZM1�Y 4Z3Z� 0{Â& d�¯ º¯ (Y %¯Zu,Ì2Z» ${ZÆ"{Â& |#YÂH .
,�O'�8 (Y ${ZM1�Y 4Z3Z� �{ É|G�{ +' d'Y9;Y Ä¯ d�Y 0M �^"ZÌ& d�¯ {�ÁM�& 9Ì" �O'�8 (Y ${ZM1�Y �{ ¹ZA"Y�� ? ¯ Ä *'9# 

,Ì2Z» Y� 45M0950/2{Y{ |#YÂH d'Y9;Y |G�{ .? ¯ Ä *'9# Ä & dK�" �O'�8 (Y ${ZM1� 4Z3Z� É5Z& d�¯ $|*#{ 0Z�" �»Y ,'Y

 Á ${Â& {Â2 {Á|7» |'Z& 0M (Y X�Z*»Z" ${ZM1�Y.? ¯ Ä*'9# �& É�1<�9& �rY ,�O'�8 Á É(Z/ ÄA*_ É�Z¯ 4Z3Z� ,€'Z1" ,'Y Ä& ÄmÂ8 Z& 
Z» (Y ${ZM1�YÄ12Y{ 45M ,Ì2|"Y.

3Á|43-!YÁ1Y ÄÀË�Å „gJY1 TZ( L9Z% 1�ÁM�9 
|�2 X'�t {�ÁM�&)d�¯(�ZÌ » :Y�7"Y $�Z»Mt0Z*Ì.`Y ÄOGZ; 

,#MÁZ< (Y ${ZM1�Y 2277/0252/09035/0----- 
�·Â· (Y ${ZM1�Y 0355/0011/0227/3000/0

É(Z/ ÄA*_ (Y ${ZM1�Y 6447/2688/0844/3000/0
JZ_{Â¯ (Y ${ZT1�Y 7-10×7811/28-10×2210/4589/6000/0

º� (Y ${ZM1�YJZ_ 7-10×2575/18-10×8480/6836/1070/0
,¯ %*Ì»( XÌ� (Y ${ZM1�Y 6-10×1107/18-10×048/6364/18000/0

,¯�Æ" (Y ${ZM1�Y 0030/0200/0015/0----- 
�O'�8 (Y ${ZM1�Y 0950/2599/0497/3000/0

d&Zr X'�t 9630/1470/0176/4000/0

SquareR 0.9689     SquareR 0.9657 
FUNCTION LIKELIHOOD THE OFLOG = 259.081 

WATSON-DURBIN 1.772 
cHe» :Ä1;Z'YÌT78 ÉZ# 

X'�t EÌ768)SquareR(|2 ?'| 8 EÌ768 X'�t Á$)SquareR(�^"Z Ì& ,'Y�&Z*& �tZu É{�ÁM�& L|» �{
d�Y 0M Ä¯ É�Z  4Z3Z�4YÁ{Y $|2 ${�K»Z" �ÌS1» 4Y�ÌÌS8 ,?¯ Ä*'9# ,Ì 2Z» ${ZÆ" EÌ tÂ8 %&Â B& Y�${Y{ | "Y.$�Z »M ,Ì *-.# 

%pZ.*1�Y� dK�" %* » |G�{ +' EF� �{ %&ÂB& ,d�Y �Y{ .^"Z Ì& 9Ì" ,�8YÁ ,Ì&Á{ $�Z»M ÉY9 mY �{ %^1� K.#{ÂH {Â mÁ ¹| 3 �
d�Y ${Â& �Â¯c» L|» LhHY.

É�ÌJ ÄKÌf¿ 
{Y| 8 Ä ·ZF» ,'Y ¹ZA"Y ÉY�&100XÌ� l�Y( ?Ì&{�Y 0Z1�Y �{ �Z¯ %*Ì»()�ZÌ" ÄTF*» (Ä "Â." JÁ� Ä & sZ B1"Y %;{Z6 8 É� Ì<

$|2 %���& Á |"Y d;�< ¹ZA"Y �)" {�Â» Ä"Â." �{ ¹(5 ÉZ# .¯ {Y{ 0Z�" €'Z1" ${ZÆ" :�6» Ä,Ä8ZM� ; {Â ¯ ,%"YÂÌu {Â¯ ,,Ì»( ÉZ#

 %* » Á dKi» ÄF&Y� ,,Ì2Z» Á �c& ,Ä8(Y {Â¯ Ä12Y{ %*Ì»( XÌ� {�\O.3 0Y9Ì» Z& É�Y{|"Y .Ä ¯ {Y{ 0Z�" dÌmÂ· a&Z8 {�ÁM�& ,Ì*-.#

 %* » �rY �1�Ì& ${ZÆ" :�6» Ä& ZÂ&�» %O ; ,Ì^"ZÌ» Ä& dK�" ,dÌ tÁ {ÂKÆ& dÆm �Y{c& ,,Ì»( ÉZ#,Ì2Z» Á �d�Y ${Â& .{�Â» �{
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 ,{�\O.3 {ÂKÆ& LZ.1uY ,�1�Ì& �Z¯ d3Z� �# :�6» Z& 9Ì" ,Ì2Z» ${ZÆ"602/0d;Z' |#YÂH d'Y9;Y |G�{ .$9Ì"Z \» 0{� ¯ d� ¯ 
XÌ� %*Ì»( {�\O.3 {ÂKÆ& Ä& �A*» %O ; ~'Y�2 �{ ,0ÂÌ�Y9Ì"Z\» Äm�{ 0{�&5Z& Á|2 |#YÂH .€'Z 1" ,yh <Y{ sZ ¯ a&Z8 {�ÁM�& Z& 
0ZÌ& Ä¯ d�Y 0M $|**¯ (Y ${ZM1�Y ?¯ Ä*'9# �& É�1<�9& �rY ,�O'�8 Á É(Z/ ÄA*_ É�Z¯ 4Z3Z� ${Z Æ" Ä1 2Y{ ,Ì 2Z» | "Y .{�Â » �{

º� Á JZ_ {Â¯ (Y ${ZM1�YJZ_ 9Ì"|2 {B�» ,'Y (Y ${ZM1�Y ÉY�& Ä1;Z' {Ì6B8 4Z3Z� $Z< �# Ä¯ 4YÁ{Y d'Y9 ;Y | G�{ + ' 
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Investigation of machinery input on potato cultivation: 
A case study from Ardabil province (Niar district) 

Hamed Rafieea, Ali Mohammadib, Shahin Rafieeb and Shahan Shahinb

Abstract  
 

In this study the role of machinery in increasing the potato yield was investigated in Niar 
district of Ardabil province, Iran. Optimization in the application of inputs is particularly 
important in raising the efficiency of agricultural practices. With regards to this fact, the role of 
machinery as an input of production was studied. Also, the effect of applying various 
machineries in different cropping stages on the total cost of using machinery was investigated. 
Therefore, the correlation between used inputs and potato yield was calculated. Logit model was 
used to determine the impact of each input, including machinery, on improving the current 
yield. Finally, the role of using machinery in the total cost of machinery was evaluated by 
estimation by the Cobb-Douglas function. Results showed that application of different inputs 
(land, manure, P and N fertilizers, seed and machinery) improved the yield significantly. 
Estimation of Logit function also revealed that the use of land, seed and machinery had the 
maximum significance in the increase of yield. By every extra hour application of machinery, 
the probable increase in the yield increased by a rate of 0.602% per hour. Using Cobb-Douglas 
function, our findings indicate that working hours of chisel plough and trailer had more 
influence on the total cost of machinery, where 1% increase in the working hour of the 
mentioned machineries resulted in a 2.6447 and 2.2.095 percent increase in the total cost of 
machinery, respectively.  
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