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 Qualitative variables or nominal scale variables 
 
 E.g. religion, sex, nationality, geographical region, etc.  

 
 Variables that assume such 0 and 1 values 
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 If a qualitative variable has m categories, introduce 
only (m-1) dummy variables 
 

 The category for which no dummy variable is assigned 
is known as the base, benchmark, control, 
comparison, reference, or omitted category 
 

 The intercept value represents the mean value of the 
benchmark category 



 The coefficient attached to the dummy variables in  
 
 

 are known as the differential intercept coefficients 
 
 If a qualitative variable has more than one category, the 

choice of the benchmark category is strictly up to the 
researcher 
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 Dummy variable trap 
  
 There is a way to circumvent this trap by introducing 

as many dummy variables as the number of categories 
of that variable, provided we do not introduce the 
intercept in such a model  

 
 
   
 We do not fall into the dummy variable trap, as there is 

no longer perfect collinearity 
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 Which is a better method of introducing a dummy 
variable:  

(1) introduce a dummy for each category and omit the 
intercept term or  

(2) include the intercept term and introduce only (m-1) 
dummies, where m is the number of categories of the 
dummy variable? 



 Example 9.3 Teacher’s salary in relation to region and spending on 
public school per pupil 
 
 

   average annual salary of public school teachers in state ($) 
   spending on public school per pupil ($) 
 
     if the state is in the Northeast or North Central 
     otherwise 
      
     if the state is in the South 
     otherwise 
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       _cons     28694.92   3262.521     8.80   0.000     22131.57    35258.26
          d3    -3112.195   1819.873    -1.71   0.094    -6773.306    548.9165
          d2    -2954.127   1862.576    -1.59   0.119    -6701.146    792.8921
    spending     2.340429    .359225     6.52   0.000     1.617761    3.063096
                                                                              
      salary        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    2.2513e+09    50  45025787.3           Root MSE      =  4905.3
                                                       Adj R-squared =  0.4656
    Residual    1.1309e+09    47  24062057.9           R-squared     =  0.4977
       Model    1.1204e+09     3   373457549           Prob > F      =  0.0000
                                                       F(  3,    47) =   15.52
      Source         SS       df       MS              Number of obs =      51



2 3

2

ˆ 28,694.918 2,954.127 3,112.194 2.3404

(3262.521) (1862.576) (1819.873) (0.3592)

(8.795)* ( 1.586)** ( 1.710)** (6.515)*

0.4977

i i i iY D D X

se

t

R

   



  



where * indicates p values less than 5 percent 
  ** indicates p values greater than 5 percent 
 
As these results suggest, ceteris paribus: as public 

expenditure goes up by a dollar, on average, a public 
school teacher’s salary goes up by about $2.34 



 Controlling for spending on education, we now see that 
the differential intercept coefficient is not significant 
for either the Northeast  and North Central region or for 
the South.  



Chow Test – examine the structural stability of a 
regression model 

 
 Coincident regressions – both the intercept and the 

slope coefficients are the same in the two regressions 
 
 Parallel regressions- only the intercepts in the two 

regressions are different but the slopes are the same 



 Concurrent regressions – the intercepts in the two 
regressions are the same, but the slopes are different 
 

 Dissimilar regressions – both the intercepts and slopes 
in the two regressions are different 
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Y = savings 

X = income 

t = time 

D =1 for observations in 1982-1995 

   =0, otherwise 
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Mean savings function for 1970-1981 

Mean savings function for 1982-1995 



                                                                              
       _cons     1.016115   20.16483     0.05   0.960    -40.80319    42.83542
      incdum    -.0654694   .0159824    -4.10   0.000     -.098615   -.0323239
         dum     152.4786   33.08237     4.61   0.000     83.86992    221.0872
      income     .0803319   .0144968     5.54   0.000     .0502673    .1103964
                                                                              
     savings        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    99870.0867    25  3994.80347           Root MSE      =   23.15
                                                       Adj R-squared =  0.8658
    Residual    11790.2539    22  535.920634           R-squared     =  0.8819
       Model    88079.8327     3  29359.9442           Prob > F      =  0.0000
                                                       F(  3,    22) =   54.78
      Source         SS       df       MS              Number of obs =      26
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where * indicates p values less than 5 percent 
  ** indicates p values greater than 5 percent 
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 The Chow test does not explicitly tell us which 
coefficient, intercept, or slope  is different  or whether 
both are different in two periods.  

 
 That is, one can obtain a significant Chow test 

because the slope only is different or the intercept 
only is different or both are different 



 Interaction between the two qualitative variables  
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Y = hourly wage in dollars 

X = education (years of schooling) 

    = 1 if female, 0 otherwise 

    = 1 if nonwhite and non-Hispanic, 0 otherwise 3D
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which is the mean hourly wage function for female 
nonwhite/ non-Hispanic workers 

   = differential effect of being a female 

   = differential effect of being a nonwhite/non-Hispanic 

   = differential effect of being a female nonwhite/non- 
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 Deseasonalization or Seasonal Adjustment  - the 
process of removing the seasonal component from a 
time series  
 

 Important Economic time series such as the 
unemployment rate, the consumer price index (CPI), 
the producer price index (PPI), etcs. 
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The average sales of refrigerators (in thousands of units in 
each season (i.e., quarter) 

The average sales of refrigerators in the first quarter in 
thousands of units, is about  1,222 

The average sales of refrigerators in the second quarter in 
thousands of units, is about 1,468 

The average sales of refrigerators in the third quarter in 
thousands of units, is about 1,570 

The average sales of refrigerators in the fourth quarter in 
thousands of units, is about 1,160 
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  Consumption expenditure (thousand baht)  

 Income (thousand baht)  
   male 

   female 

   Bachelor degree 

   others 

   Master degree or higher  
   others 
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Total Costs in Relation to Output  



                                                                              
       _cons    -145.7167   176.7341    -0.82   0.437    -563.6265    272.1932
          xd        .0945   .0825524     1.14   0.290    -.1007054    .2897054
           x     .2791258   .0460081     6.07   0.001     .1703338    .3879177
                                                                              
           y        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total     9071166.4     9  1007907.38           Root MSE      =  184.59
                                                       Adj R-squared =  0.9662
    Residual    238521.502     7  34074.5002           R-squared     =  0.9737
       Model     8832644.9     2  4416322.45           Prob > F      =  0.0000
                                                       F(  2,     7) =  129.61
      Source         SS       df       MS              Number of obs =      10



We are told that the total cost may change its slope at the 
output level of 5,500 units 
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 The marginal cost of production is about 28 cents per 
unit and although it is about 37 cents (28+9) for output 
over 5,500 units, the difference between the two is not 
statistically significant because the dummy variable is 
not significant at, say, the 5 percent level. 
 

 For all practical purposes, then, one can regress total 
cost on total output, dropping the dummy variable 



 The interpretation of Dummy variables in 
semilogarithmic regressions 
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Wage function for male workers: 
 
 
Wage function for female workers: 
 
 
 
 
 



When we take antilog of        , this represents the median 
hourly wages of male workers 

 
When we take antilog of                    , we obtain the 

median hourly wages of female workers 
                

1
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 Taking antilog of 2.1763, we find $8.8136, which is the 
median hourly earnings of male workers, and taking the 
antilog of (2.1763-0.2437=1.92857), we obtain $6.8796, 
which is the median hourly earnings of female workers 

 
 

 
     



 We can obtain semielasticity for a dummy regressor 
 Take the antilog (to base e) of the estimated dummy 

coefficient and subtract 1 from it and multiply the 
difference by 100.  

 
 Take the antilog of -0.2437, you will obtain 0.78366. 

Subtracting 1 from this gives -0.2163. After 
multiplying this by 100, we get -21.63 percent, 
suggesting that a female worker’s median salary is 
lower than that of her male counterpart by about 
21.63%  
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