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� =α1x1+α2x2+α3x1x2+x’β+ε

α3The Interaction Effect

α3The Interaction Effect

� = 1{α1x1+α2x2+α3x1x2+x’β+ε>0}
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� = 1{α1x1+α2x2+α3x1x2+α4x3+α5x3
2+x’β+ε>0}
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� = 1{α1x1+α2x2+α3x1x2+x’β+ε>0}

����1:
X1: Continuous and Endogenous

X2: Continuous

����2:
X1: Continuous and Endogenous

X2: Dummy but Exogenous

In addition:
��������� ��� ������� �ℎ� ��������� ��������,  ����������� ��� ��������� �������
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�������: � = 1{α1x1+α2x2+α3x1x2+x’β+ε>0}

Continuous and Endogenous

Continuous but Exogenous

Cov(ε, �1) ≠0

������� �������� ���ℎ��

�1 = γ2x2+x’γ+z’δ+v1 ,  ε=θ1v1+e

� = 1{α1x1+α2x2+α3x1x2+x’β+θ1v1+e>0}

� = 1{�1x1+ �2x2+ �3x1x2+x’b+γ1v1+u>0}

����������� �ℎ� ����� ����



Marginal probability and interaction effects
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� = 1{�1x1+a2x2+a3x1x2+x’b+�1v1+u>0},  where
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Given x1, x2, x , the probability estimate is  

�1 = γ2x2+x’γ+z’δ+v1 

� = 1{�1x1+ �2x2+ �3x1x2+x’b+γ1v1+u>0}



Asymptotic properties
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Estimate Effects--Case 1
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X2: Continuous and exogeneous



Estimate Effects--Case 2
2
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X2: Dummy and exogenous
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Test Statistic
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Estimate Average Effects
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Continuous and Endogenous

Continuous but Exogenous

����Ⅰ: ��������� ����������� ������� at different points (x1, x2, x)

����Ⅱ: ��������� �����������

Model：

DGP：



Type Ⅰ: at different points  inteff(x1, x2, x)
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Type Ⅱ: � � � � � � � � �  e
� � � � � � � � � �
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θ1 inteff

Ⅰ -2 0.1400

Ⅱ -1 0.0544

Ⅲ 0 0.0031

Ⅳ 1 0.0587

Ⅴ 2 0.1392

ε=θ1v1+e
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� = 1{α1x1+α2x2+α3x1x2+α4x3+α5x3
2+x’β+ε>0}

Signal Meaning State Effects

y A binary variable of whether the household 
participates in the risky investment. Exogenous \

x1 Social Network Endogenous
MPE+Interaction

x2 The degree of the APP-Internet usage Exogenous

x3 Age Exogenous MPE+Quadratic

z iphone, onlineshop, cell and fee Exogenous \

x
the household head’s demographic characteristics such as 
gender, education, marital status, risk preference, hukou 
and job category, and the household’s characteristics such 
as wealth, income and family size.

Exogenous \



Example-Codes-Main:  IV-Probit estimation
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Example-Codes-Scatters
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Example-Codes-Scatters
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Conclusion

l Provide a method to consistently estimate marginal, interaction 
and quadratic effects in endogenous probit models with 
interactive or quadratic terms.

l Our estimator performs well and better than Ai-Norton(2003)’s 
method and the interaction coefficient estimator in IV-probit.

l Develop a new Stata command, eivprobit, to implement our 
method with much less time, especially for large dataset.

l An application shows the usefulness of the command.




