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'0 {36>@ 63# �6c :NJ<c 

 Log(Gini).1?" 'FDv d36| 'F>3 N0^4! `3#<@ �E-c 6mJ-D. : 

Log(GDPF)  A-? 1.-i 1KDV 9. '(E"! �+-E-J ND+<@ :1376  

Tel $W(@ !"N>@ 'F>3 $W(@ ay. 9. w<.60 �E-c : 4-C 9. A<�B0 ,-: 

Road '(q" ,-*:"4 A<; 'F>3  "4 ay. 9. w<.60 �E-c : 

WaterN>@ 'F>3 ]^ ay. 9. w<.60 �E-c :'mJ-E ]^ $DC6SB0 !" 

elec _6. ND+<@ 1D26� 'F>3 _6. ay. 9. w<.60 �E-c : 

 )1(DU  A-? 9. w<.60 ,#-I0 6D�S0 :1370  .1?" 

'+<K>0 M->.60 gV"N& 5Q4 #"  !-WS?" -.OLS '0 AN0 $DKy@ 9. #"  !-WS?" -0" .n3#"!68

 !4Q^6. 5Q4OLS D�S0 9C 1?" 4"<S?" �62 $3" 6. '.6I@ ,-:4-C 4! 'J-0# ,6? ,-:6

-J-0  !-WS?" !4<01
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 O<0#^  4-0^ADF '0 $DD>@ 'J"6R. 4"NU0 #"  Nc 9f?-R0 4"NU0 T(s0 4NV 6G" .!<c

6SG4Z.  9D|62 =Nc-.H0 '0 !4 '3-J-0-J 6. 'Ff0 AQNv 4! .1?-J-0 ,6? Q !<c7  �3-SJ

 4! -:6D�S0 9D(C 9hF3" 9. 9v<@ -. :1?"  N0^ AN0 ,-:6D�S0 #" p3 6: ,"6.  N0^ 1?N.

 'J"6R. ~s?10 '0 -J-0 ~s? 4! Q Nq4! 9f@60 g|-W@ '?46. 9. '0QZ+ 6m3! [8 NFc-.
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1. starionary  

2. Augmented Dicky Fuller 
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AQNv5- AN0 ,-:6D�S0 '3-J-0 O<0#^ 

6D�S0   4-0^4"NU0ADF 'J"6R. 4"NU0  'J"6R. ~s? 

LOG(Gini) 3,598611- 
5               %3,568379- 

10             %3,218382- 

LOG(GDPF) 1,741777 
5   %            1,952473- 

10             %1,610211- 

TEL 3,846149 
5               %3,603202- 

10             %3,238054- 

ELEC 13,36956 
5               %2,963972- 

10             %2,621007- 

ROAD 4,180170 
5               %1,952473- 

10             %1,610211- 

WATER 3,427349 
5               %2,971853- 

10             %2,625121- 

TUR0 M-f?-R0 :`fF0 

 

 K!1 43*2;, 

'+<K>0 M->.60 gV"N& 5Q4 #"  !-WS?" -. 1K%V $3" 4!(OLS) '0 $DKy@ "4 AN0 =nDJ#

3 6: 9. w<.60 d3"6| AQNv 4! -:6D�S0 #" p6 .1?"  N0^ 

R2 = 0,805053               DW = 2,001249 

 9C 1?" O^ #" 'C-& AN0 !4Q^6. #"  N0^ 1?N. �3-SJlog (GDPF)  'RD|<@ 6D�S0 -*F@

'F>0 9C 1?"'0 4"!'F>0 'RD|<@ ,-:6D�S0 63-? Q Nc-. $3" 9. �<|<0 $3" =NFS%DJ 4"!

'0 gD+!n: ghB0 9+!->0 OQ4! gUS%0 ,-:6D�S0 $D. 9C Nc-..!4"! !<vQ 'sE 
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AQNv6- AN0 !4Q^6. 

prob   4-0^t 4-D>0 o"6RJ" 6D�S0 d36| 6D�S0 

0,0261 2,378557- 0,018127 0,043117- LOG(GDPF) 

0,4973 0,689699- 05E-2,57 05E-1,77- ROAD 

0,1543 1,473057 08E-2,11 08E-3,10 WATER 

0,0767 1,853212- 06E-4,62 06E-8,56- TEL 

0,1159 1,633835 05E-6,90 0,000113 ELEC 

0,0001 4,673423- 0,028487 0,133131- DU(1) 
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 O<D?6G4 ,"6.k 'RD|<@ ,-:6D�S0 -.  6D�S0 xk=...=x2=x1 '0 9SWG 'sE w-f@4" 9C !<c
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  ! "# $%k   ,...,,
 !

  .&'()*+ ,-.  /0123 "45 $6 /7+! $23 $% &'()3 8(6/9 ,:#/;0 

<3 =0/> <3 ?8@% 8047-0 "# 8AB23 CDA.E /0E<3 F =0/% 8AG80 HI/+ 8AG #4>

 : 8'J: 

"...  !! !""""" ikk Vxxx    
 

  ! "# $%ui ! K/AG LM1N.OPE K"/0 

 :OPE ,:Q "E,I $6 8AB23 8@2R S:/(+ 

T*2BU V+/:"EF4% F V+/:"EF 8W"16 QK/3OLS 

X:,R #/2(RE =.E4Y,U 

                                                            

1. Multicollinearity 

2. Perfect 

3. Exact 
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 "E#/'J0 ,*Z K/7([)+t 

R2  "E#/'J0 K/7([)+ \&+E #E&JU /0E ]/6 

T*2BU O*P/)^ QK/3OLS _#E# "# \&+E `E,**aU $6 O[)+ /7+! "/*J0 K/AG F/3 

3/0 $Jb/A0 /6<3 S:/(+ F O* ,3 "# $% O)+E# &:/6 $+4cd :<*P,e6 $% OPE 8J*[5 ?8AG

 8AB23 ?&'()3 8f*g4U ,*a(0 F# QE h*6 =0/> $% 8:/7b&0 "# i4jB6 F kF,-0 Ob/^

<3 $% 8:/l+! QE m#"E# #4NF$+42+ n&:&o p/0E1bE 8AG_#E#  &0! &:&o O@R $6 Eqb ?OPE KE-

4@R r@ZE "# "/*)6 86,lU ,*Z K/3<3 st% KE,6 K&^EF uF" 8R/2(NE v /: F 8AG

_QE&+E $% OPE 876/t0 86,lU &RE4I $R42l0 <:"E# $% $w+! /0E .<:"E&+  ! `&> K,*W

<l)0/+ 8G,6 F <l)'0 8xJ680 ,y+ "# E" &RE4I T:E QE 8xJ6 z/^ &+E :<:,*W 

1- R2 K/7([)+ <% #E&JU /0E ]/6t 8'J0"E# 

2- 6 F&6 F# #/^ 8c()[238f*g4U K/3,*a(0 T* 

3-   /*-0,U#xx#  .&>/6 ,-. $6 {:#1+ 

4- !$
Ry

Rxk
  .&>/6Rxk ,6 E" 8f*g4U ,*a(0 {: $% OPE 8+/0Q T**JU r:,g "qN ?

80 uQE,6 8f*g4U K/3,*a(0 ,:/P KF" .<*'%Ry 8@.E z&0 KE,6 T**JU r:,g "qN ?

 .OPE 

5- E,g |@Z O0DR /: }"16 8@*G) r:E,g z4;J0 ,*Z "E&;0 F (/7'0 K/N $6 O[~0) r:

({d4% 8@*G 

<3 =�t0 �Y" KE,680 8AG :#E# v/l+E E" ,:Q `/0E&IE  E4U 

8+/0Q K,P F 8JA;0 K/3 _#E# r*%,U 

<3 �R/6 $% K,*a(0 �q^OPE _&> 8AG 

(#4> _#/-(PE =g/-U T*bFE QE ?�AP K/N $6) /3,*a(0 =:&[U 

_#/-(PE _#E# QE8Y/gE F &:&N K/3 

  4*P,W" QE _#/-(PERigide 

8UE,lW) /3,*a(0 <(:"/cb QE _#/-(PE1385( 
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 ! "#$%& '() *+, 

<3 =�t0 #4NF H*BtU K/73E" QE 8�: &> $(-W =[I O2)I "# $% "4A+/23 T*6 8AG

80 /7+! T*6 8c()[23 _&3/t0 ?8f*g4U K/3,*a(0 zF&N "# $% &>/67 [23 V:,U/0 8c()

8f*g4U K/3,*a(0 T*6 .OPE _&0! 

 

zF&N7- /3,*a(0 T*6 8c()[23 V:,U/0 

WATER ROAD TEL ELEC GDPF GINI  

0,719939- 0,748838- 0,567450- 0,674101- 0,522534- 1,000000 GINI 

0,914958 0,871935 0,966270 0,952546 1,000000 0,522534- GDPF 

0,991534 0,966323 0,967551 1,000000 0,952546 0,674101- ELEC 

0,933409 0,878429 1,000000 0,967551 0,966270 0,567450- TEL 

0,984585 1,000000 0,878429 0,966323 0,871935 0,748838- ROAD 

1,000000 0,984585 0,933409 0,991534 0,914958 0,719939- WATER 

�;f0 `/[P/f0 :qG�0 

OPE T:E OPE <@)0 $w+! <3 $% #4NF $b#/J0  F"# 8f*g4U K/3,*a(0 T*6 K&:&> 8AG

 "E#42+ QE _#/-(PE /6 .#"E#1 80 ,*a(0 F 8f*g4U K/3,*a(0 QE {: ,3 �4�J0 $A6E" $6  E4U

.#,6 8o $()6EF 
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"E#42+1- 8f*g4U K/3,*a(0 ,:/P F 8'*N r:,g $A6E" 
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<3 =�t0 8:/P/'> QE VoE �Y" "4y'0 $6 8AG #4N46 �R/6 $% 8:/3,*a(0 E&(6E =�t0 T:

80 =�t0 T:E  &0!80 �q^ E" #4> _#/-(PE =g/-U T*bFE F /3,*a(0 <(:"/cb QE F <*'% 

80 :OPE ,:Q "E,I $6 #"F!,6 S:/(+ .<*'% 

 

zF&N8- <3 �Y" QE Vo z&0 #"F!,68AG 

prob _"/0!t "/*J0 �E,f+E ,*a(0 r:,g ,*a(0 

0,0000 6,237684- 0,014787 0,092239- LOG(GDPF) 

0,1154 1,633509- 5,77E06- 9,43-E06 D(ELEC) 

0,0071 2,944801- 0,024662 0,072625- DU(1) 

0,0147 2,629957 0,352861 0,928010 GINI(-1) 

�;f0 `/[P/f0 :�['0 

 

Log(Gini)= 0,092239- Log(GDPF)-9,43E06D(ELEC) 0,928010+ Gini(-1) 

0,072625- DU(-1) 

)0,014787)(0,352861)(06E5,77)(0,014787( 

                                                          1,95  =DW                      0,63  =R2
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  '1!,23 !0 4<,* .'1'@9)&: ?H3  '7]6'R '- 0!"0 ?@5g l&)m '9 ?k@( ?GDXOH1

 %a5B'/ !0 Z*" !"0 ?@+( )DH3 A(U!0  )9")9'> C '1'@9)&: S=/ _59 ?GDXOH1 4?D+@F
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 '- Z*" )DH7( A(U!0  )9")9'> i1'3 !0 '1'@9)&: Z5k53 i&"jK" %3 A*! ?( )Y> %9

jK"<!'7I .'1'@9)&: S=/ '& Z5H3 i&" Z5k53 !0 S1 i&"jK" 4%+*,- .'/ !0  '1!,23 !0 4

!,N %9 '1'@9)&: (S=/) !"AL( !0 S1 C  .0,R ?( A(U!0  )9")9'> i1'3 nd'9  !"0 ?@+( 

  '7B'* !0 ;o&C %9 ?p3 !,N %9 M'>'a(" i&"jK" 4 0']D^" ?&'@9)&: i89 A@I ?*!)9 '9

?( ;A1'2( q@g :" rs C  0']D^" A5B,- ?&"j>C!0 ;'G> :" C ?k53 A&0 :" )$" ?BC .0,R

>'a(" AR! %9 %+('g A(U!0 S3 M'LON ?$A>: t&")R _5@fH1 !'3 40,R %g,- !,9j( M'

 )9 %DR#$ :" %3 V")&"  "j>C)9  0']D^" %+*,-  ,GB" .Z*" i5s !0 :,@1  !'5X9 ;AR'>

 E5BA9 4ZK)$ EaR h)]( %9 %g,- c'-AHd C u!'6 :" '1:'5> _5(v- C Zk> A(U!0 %&'s
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