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Chapter 10: Equations 

Equation 10.1: 

i i iY Cα β ε= + +  

 

Equation 10.2: 

i iC Yκ λ= +  

 

Equation 10.3: 

( )1
1i iC κ λα λε

λβ
= + +

−  

 

Equation 10.4: 

*
i i iy xα β ε= + +  

 

Equation 10.5: 

*
i i ix x ν= +  

 

Equation 10.6: 

*
i i ix x ν= −  

 

Equation 10.7: 

( ) ( )i i i i i i iy x xα β ν ε α β ε βν= + − + = + + −  
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Equation 10.8: 

i i iy aα β ε= + +  

 

Equation 10.9: 

i i ix aγ δ ν= + +  

 

Equation 10.10: 

( )1
1

i ia x γ ν
δ

= − −
 

 

Equation 10.11: 

i i i iy xβγ β βα ε ν
δ δ δ

   = + + + −   
     

 

Equation 10.12: 

( )COV , 0i ix ε ≠  

 

Equation 10.13: 

( )
( )

( )
1

1

E E

n

i i
i
n

i i
i

x x
b

x x x

ε
β =

=

 
− 

 = +
 − 
 

∑

∑
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Equation 10.14: 

( )
( )

( )( )
1

1

1E E
n

i in
i

i i
i

b x x
x x x

β ε
=

=

= + −
−

∑
∑

 

 

Equation 10.15: 

( )( ) ( )( )( ) ( ) ( )( )( )E E 0 E Ei i i i i i ix x x x x xε ε ε ε− = − − = − −
 

 

Equation 10.16: 

( )( ) ( )( ) ( )E E E COV ,i i i i i ix x xε ε ε − − =   

 

Equation 10.17: 

14,312 3,564.5i i iy x e= − + +  

 

Equation 10.18: 

( )
( ) ( )

*

*

V

V V
i

i i

x
b

x
β β

ν
→ <

+
 

 

Equation 10.19: 

( )COV , 0i ix z ≠  

 

Equation 10.20: 

( )COV , 0i izε =  
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Equation 10.21: 

i i ix c dz f= + +  

 

Equation 10.22: 

ˆi ix c dz= +  

 

Equation 10.23: 

2SLS 2SLS ˆi i iy a b x e= + +  

 

Equation 10.24: 

( )

( )
1

2SLS

1

ˆ ˆ

ˆ ˆ ˆ

n

i i
i
n

i i
i

x x y
b

x x x

=

=

−
=

−

∑

∑
 

 

Equation 10.25: 

2SLS 2SLS ˆa y b x= −  

 

Equation 10.26: 

19,802 3,986.8i i iy x e= − + +  
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Equation 10.27: 

( )
1 1ˆ

n n

i i
i i

c dz z
x c d c dz

n n
= =

+
= = + = +
∑ ∑

 

Equation 10.28: 

( )

( )

( )

( )
1 1

2SLS

1 1

ˆ ˆ

n n

i i i i
i i
n n

i i i i
i i

d z z y z z y
b

d z z x z z x

= =

= =

− −
= =

− −

∑ ∑

∑ ∑
 

 

Equation 10.29: 

( )
1

0
n

i i
i

z z f
=

− =∑
 

 

Equation 10.30: 

( )

( )
1

2SLS

1

n

i i
i
n

i i
i

z z y
b

z z x

=

=

−
=

−

∑

∑
 

 

Equation 10.31: 

2SLS 2SLSa y b x= −  

 

Equation 10.32: 

IV 2SLSb b=  

 



 

~ 6 ~ 
 

Equation 10.33: 

( )

( )

( )( )

( )
1 1

IV

1 1

n n

i i i i i
i i
n n

i i i i
i i

z z y z z x
b

z z x z z x

α β ε
= =

= =

− − + +
= =

− −

∑ ∑

∑ ∑
 

Equation 10.34: 

( )

( )
1

IV

1

n

i i
i
n

i i
i

z z
b

z z x

ε
β =

=

−
= +

−

∑

∑
 

 

Equation 10.35: 

( )
( )

( )
1

IV

1

E E

n

i i
i
n

i i
i

z z
b

z z x

ε
β =

=

 
− 

 = +
 − 
 

∑

∑
 

 

Equation 10.36: 

( )
( )

( )( )IV
1

1

1E E
n

i in
i

i i
i

b z z
z z x

β ε
=

=

= + −
−

∑
∑

 

 

Equation 10.37: 

( )
( )

( )
1

IV

1

V V

n

i i
i
n

i i
i

z z y
b

z z x

=

=

 
− 

 =
 − 
 

∑

∑
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Equation 10.38: 

( )
( )

( )IV 2
1

1

1V V
n

i in i
i i

i

b z z y
z z x

=

=

 
≈ − 

  
− 

 

∑
∑

 

 

Equation 10.39: 

( )
( )

( )

22

1
IV 2

1

V

n

i
i

n

i i
i

z z
b

z z x

σ
=

=

−
≈
 

− 
 

∑

∑
 

 

Equation 10.40: 

( )22
IV IV

2 1 1
IV 2 2

n n

i i i
i i

e y a b x
s

n n
= =

− −
= =

− −

∑ ∑
 

 

Equation 10.41: 

( )
( )

( )

22
IV

1
IV 2

1

V

n

i
i

n

i i
i

s z z
b

z z x

=

=

−
=
 

− 
 

∑

∑
 

 

Equation 10.42: 

( )
( )

( )

22
IV

1
IV 2

1

SD

n

i
i

n

i i
i

s z z
b

z z x

=

=

−
= +

 
− 

 

∑

∑
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Equation 10.43: 

( )
( ) ( )( )

2

IV 2V
 V CORR ,i i i

b
n x z x

σ
=

 

 

Equation 10.44: 

( )
( ) ( )

2 2

2

1

V
 Vn

i
i

i

b
n xx x

σ σ

=

= ≈
−∑

 

 

Equation 10.45: 

( ) ( )
( )( )

( )IV 2

V
V V

CORR ,i i

b
b b

z x
= ≥

 

 

Equation 10.46: 

( )
( )

CORR ,
CORR ,

i i

i i

z
z x
ε

 

 

Equation 10.47: 

1 2 ˆ .i i i iy a b x b x e= + + +  

 

Equation 10.48: 

( )
( ) ( )

years of schooling 12.542 1.3085 allocation code

1,329 39.89
ie= − +
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Equation 10.49: 

( )
( ) ( )

earnings 67,168 7,869.5 predicted years of schooling

17.89 26.07
ie= − + +
 


