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Assignment 10 
Multivariate Probit Models 

 
The model 

In the study of financing choice, three choices have been studied including capital 
restructuring, dividend cut, and issue new stock. The probit model can be stated as:  
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where: IJi  is index variables. 

YJi is decision to choose financial choice J, value equals to 1 if choosing choice J or 0 
if not.    J = 1 for capital restructuring, 2 for dividend cut, 3 for issue new stock. 

xki is independent variable k.  
( ).) is multivariate normal probability distribution function. 

 uJi is disturbance term. 
 
Requirements From data file –  assign10.dta: 

1 Estimate models for Y1i, Y2i, and Y3i assuming that the probability functions follow 
separate normal distribution function. Interpret your estimated result (sign and 
meaning, overall test, pseudo R2, individual test).  

2 Estimate models for Y1i, Y2i, and Y3i assuming that the probability functions follow 
multivariate normal probability distribution function (MV Probit models).  Determine 
whether MVProbit is appropriated. Why? 



- The estimated result shows that the signs of coefficients of x1 and x3 are positive which means 
that firms involved with x1 and x3 will likely to choose capital restructuring as probability of y 
equals to one has the positive relationship with x1 and x3. Vice versa for x2. 

- The overall chi squared test is significant so all these independent variables can be used 
together to explain the dependent variable. Pseudo R2 is highest for this model as compared with 
others.

- Except for x2, other dependent variables are significant under 95% level of confidence, if looking 
at each individual test separately.

- The estimated result shows that the signs of coefficients of x1 and x3 are positive which means that 
firms involved with x1 and x3 will likely to choose dividend cut as probability of y equals to two has 
the positive relationship with x1 and x3. Vice versa for x2. 

- The overall chi squared test is insignificant so all these independent variables should not be used 
together to explain the dependent variable. Value of Pseudo R2 of this model is in between other two 
models.

- All independent variables are insignificant under all level of confidence, if looking at each individual 
test separately.
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- The estimated result shows that the signs of coefficients of x1 and x3 are positive which means 
that firms involved with x1 and x3 will likely to choose issue new stock as probability of y equals to 
three has the positive relationship with x1 and x3. Vice versa for x2. 

- The overall chi squared test is significant under 95% level of confidence so all these independent 
variables can be used together to explain the dependent variable. Pseudo R2 is lowest for this 
model.

- Except for x1, other independent variables are insignificant under all level of confidence, if looking 
at each individual test separately.
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As the test of Ho : rho = 0 is accepted, MV probit should not be used. There is no 
relationship among error terms. As can be seen from the confidence interval, values of 
all rhos are from negative numbers to positive numbers so they can be zero. 
Hence, the models should be run separately.
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