
In an economy system, the central government collects 

the tax revenue from its population with a progressive 

tax system. The first �100,000 of family income will be 

exempted from tax. The next �400,000 of family 

income will be taxed at 10 percent rate. The family 

income beyond �500,000 will be taxed at 40 percent 

rate The household expenditure for each income level 

can be expressed as a function of before-tax income 

as follows:

For INC <=100,000

EXi = β1 + β2INCi + εi

For 100,000<INC <=500,000

EXi = β1 + β2x100000

+β30.9(INCi – 100000) + εi

For INC >500,000

EXi = β1 + β2100000 +β30.9(400,000)

+ β40.6(INCi – 500000) + εi

where  i = observation index of household

EXi = expenditure of household i

INCi = household i’s before-tax income

εi = independently and identically

distributed error terms

Var(εi ) = σ2

Note that β2, β3 and β4 are the marginal propensity to 

consume for each income bracket.

================================================================================================================================================================================================================================================
Dependent Variable: EXDependent Variable: EXDependent Variable: EXDependent Variable: EX
Method: Least SquaresMethod: Least SquaresMethod: Least SquaresMethod: Least Squares
Date: 08/03/Date: 08/03/Date: 08/03/Date: 08/03/02   Time: 13:2902   Time: 13:2902   Time: 13:2902   Time: 13:29
Sample: 1 200Sample: 1 200Sample: 1 200Sample: 1 200
Included observations: 200Included observations: 200Included observations: 200Included observations: 200
================================================================================================================================================================================================================================================
    VariableVariableVariableVariable    CoefficientStdCoefficientStdCoefficientStdCoefficientStd....    Errort-Errort-Errort-Errort-Statistic  Prob.Statistic  Prob.Statistic  Prob.Statistic  Prob.
================================================================================================================================================================================================================================================
    C           573.2755   32009.20   0.017910   0.9857C           573.2755   32009.20   0.017910   0.9857C           573.2755   32009.20   0.017910   0.9857C           573.2755   32009.20   0.017910   0.9857
    INC          0.525873   0.047981   10.95995   0.0000INC          0.525873   0.047981   10.95995   0.0000INC          0.525873   0.047981   10.95995   0.0000INC          0.525873   0.047981   10.95995   0.0000
    D1*(INC-100000D1*(INC-100000D1*(INC-100000D1*(INC-100000)    0.146444   0.035913   4.077698   0.0001)    0.146444   0.035913   4.077698   0.0001)    0.146444   0.035913   4.077698   0.0001)    0.146444   0.035913   4.077698   0.0001
    D2*(INC-500000)   -D2*(INC-500000)   -D2*(INC-500000)   -D2*(INC-500000)   -0.125072   0.016844  -7.425236   0.00000.125072   0.016844  -7.425236   0.00000.125072   0.016844  -7.425236   0.00000.125072   0.016844  -7.425236   0.0000
================================================================================================================================================================================================================================================
R-R-R-R-squared            0.980046    Mean dependentsquared            0.980046    Mean dependentsquared            0.980046    Mean dependentsquared            0.980046    Mean dependent    var 1307445.var 1307445.var 1307445.var 1307445.
Adjusted R-Adjusted R-Adjusted R-Adjusted R-squared   0.979741    S.D. dependentsquared   0.979741    S.D. dependentsquared   0.979741    S.D. dependentsquared   0.979741    S.D. dependent    var 849270.3var 849270.3var 849270.3var 849270.3
S.E. ofS.E. ofS.E. ofS.E. of    regression   120881.3regression   120881.3regression   120881.3regression   120881.3    Akaike info criteri26.26280Akaike info criteri26.26280Akaike info criteri26.26280Akaike info criteri26.26280
Sum squaredSum squaredSum squaredSum squared    residresidresidresid    2.86E+12    Schwarz criterion  26.328772.86E+12    Schwarz criterion  26.328772.86E+12    Schwarz criterion  26.328772.86E+12    Schwarz criterion  26.32877
Log likelihood      -Log likelihood      -Log likelihood      -Log likelihood      -2622.280    F-statistic        3208.8672622.280    F-statistic        3208.8672622.280    F-statistic        3208.8672622.280    F-statistic        3208.867
Durbin-WatsonDurbin-WatsonDurbin-WatsonDurbin-Watson    statstatstatstat    2.0888382.0888382.0888382.088838    Prob(F-statistic)  0.000000Prob(F-statistic)  0.000000Prob(F-statistic)  0.000000Prob(F-statistic)  0.000000
================================================================================================================================================================================================================================================



Printout 1.1 is based on the data from the socio-
economic survey on 200 families. 

Note  that 

D1i = 1 if before-tax income exceeds �100,000

0 otherwise

D2i = 1 if before-tax income exceeds �500,000

0 otherwise

Question: What is the BLUE of (β1, β2, β3, β4)? Also 
give the corresponding estimate for σ2.

It has been argued that the amount of 
Foreign Direct Investment from US 
before and after the financial 
liberalization can be described with the 
following model. 

Unrestricted Model

ln(USFDIt) = β1 + β2 LIBtIDIFFt

+ β3 (1-LIBt)IDIFFt + εt

where  t = quarter

USFDIt = direct investment from US in quarter t

IDIFFt = Thailand-US interest rate differential

in quarter t

LIBt = 1  for quarter t after financial 
liberalization

0  otherwise

εt = independent and identical error terms.

Var(εt) = σ2 > 0 for all t

Questions

1) estimate parameters β1, β2 and β3

2) test the hypothesis that the effect 

of IDIFF on USFDI is the same 

before and after the financial 
liberalization. 
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H Restricted Model

ln(USFDIt) = β1 + β2 IDIFFt + εt

The same model applies to both 
before and after financial 
liberalization

==> reject H0
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Based on data in Example 2

Unrestricted Model

ln(USFDIt) = β1LIBt + β2(1-LIBt )
+ β3 LIBtIDIFFt

+ β4 (1-LIBt)IDIFFt + εt

Example 3 (1)
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Do 2-run F-test

same as Fcal as single-run F-test

==> reject H0



Chow Breakpoint test

Based on data of Example 2 but different 
intercept

Unrestricted Model

ln(USFDI)t = β1LIBt + β2(1-LIBt )
+ β3 IDIFFt + εt

Example 4 (1)
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Do 2-run F-test

same as Fcal as single-run F-test

==> reject H0
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Example 2 in Incremental setting

Unrestricted Model

ln(USFDI)t = β1+ β2 IDIFFt

+ δ LIBt*IDIFFt + εt

t-stat ==>reject H0

Example 5 (1)
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Example 3 in Incremental setting

==> same SSR

Unrestricted Model

ln(USFDI)t = β1 + δ1 LIBt + β2 IDIFFt

+ δ2 LIBt*IDIFFt + εt

==>reject H0

Example 6 (1)
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Do 2-run F-test

same as Fcal as single-run F-test

==> reject H0
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Example 4 in Incremental setting

==> same SSR

Model U

ln(USFDI)t = β1 + δ1 LIBt

+ β2 IDIFFt+ εt

t-stat==>reject H0

Example 7 (1)
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