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Gender Economics 3:  can we identify and prove 

gender gaps through econometric application? 

Differences in incomes may be due to many factors: education, experience, 
formal/informal, urban/rural, Division, age, etc 

 

So gender gap per se may not be evidence of “discrimination”. 

 

Today’s lecture: introduction to econometric analysis which may help to clarify 
the picture a bit more. 

 

The results of an exercise with the 2002-03 data using E-Views  

 

What conclusions may be drawn. 

 

What conclusions may not be drawn. 

 

What further research or analysis you need to do. 
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How isolate impact of different factors on incomes? 

We have seen in the previous lecture that when it comes to incomes, many 
variables seem to make a difference to incomes: 

 

occupation groups,  education level, formal/informal sector,  

 

division,   public sector employment?   ethnicity?   

 

Urban/Rural?   and perhaps gender 

 

 

Does gender (or ethnicity) matter? 

 

 

Econometrics can be used to clarify the picture a bit more. 
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How do you test for a relationship between income and other variables? 

Suppose that you have data on 10 people on their incomes and their years of 
schooling   

 

You plot those points on a graph.   

 

There appears to be a pattern- higher incomes seem to be associated with higher 
years of schooling? 

 

 

         Income pa ($) 

 

 

 

                                   

 

 

                                                             Years of schooling 
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You could fit a line that passes through the middle of the scatter points 

You see how far each point is from that dotted line? 

 

Then the “Least Squares” method, tries to “fit” (or estimate) a line which minimises the 
sum of the squares of the red lines: to get a line of “best fit” 

 

Y = c(1) + c(2)*X   where C(1) is the constant and C(2) is the slope. 

 

 

 

 

Income 

 

 

 

                                 c(1) 

 

                                                             Years of schooling 
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To remind you of the meaning of simple linear equations 

If you have a simple equation that links Income to say Yrs of Schooling 

 

Income = c(1)   +   c(2)*Yrs  where c(1) is a constant 

 

eg Income = 3000 + 200* Yrs 

 

This implies that when the Yrs = 0, Income = 3000 

 

and thereafter, for every extra year of schooling, Income goes up by $200 

 

eg if Yrs = 10, the Income = 3000 + (200*10) = 3000 + 2000 = 5000. 

 

eg if Yrs = 16, then Income = 3000 + (200*16) = 3000 + 3200 = $6,200. 

 

i.e. the size of C(2) reflects the impact of that variable on income. 
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If we then add a “dummy variable” like “sex” 

Income = 3000   +   (200*Ys)  +  s (D)   where D = “dummy” for Sex) 

 

where D =  1 if   sex = Female, and 0 if Sex = Male. 

 

Then suppose that s is statistically estimated to =  - 2000 

 

i.e. ceteris paribus (ie everything else the same) being female reduces your 
income by $2000  (note  –ve sign) 

 

ie if it is a female with say 10 years of schooling, 

 

Female Income = 3000 +  (200*10) – 2000 = 3000. 

 

Male Income = 3000 + (200*10) + (-2000)*0 = 5,0000 

 

i.e. gender gap appears, even after allowing for years of schooling. 

 

And we can add other variables and dummy variables. 
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Test an income equation for the Fiji economy  

One could hypothesize that  Income  may be a function of a number of variables: 

Income =  c(1) +   [c(2)*YearsSch] +  [c(3)*Age] +   

 [c(4)*Region]  + [c(5)*FNPF] +   [c(6)*Sex] +   

 [c(7)*PublicSec] + [c(8)*Occup123] +  [c(9)*Division] +   

 [c(10)*Ethnicity] 

 

where region, FNPF, Sex, PublicSec, Occupation, Division, ethnicity are all “Dummy 

variables”. 

 

From the EViews regression results, examine the sizes of all the coefficients C(2), C(3) 

etc and assess whether they are statistically significant or not. 

 

Examine R squared (what percentage of the variation in Income (Y) is explained by the 

variables in your model) 

 

And F Statistic: how well the variables altogether explain Income. 

 

For gender economics: is the coefficient for “sex” statistically significant, and important?  
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Application to our 2004-05    EUS data  

Given my understanding of the Fiji economy, factors that may be investigated to 
explain impact on levels of incomes are: 

 

Years of Schooling (primary, secondary, certificate, diploma, degree) 

 

Dummy for Occup123 :  working in top 3 occupation groups. 

 

Experience: age  

 

Dummy for region: urban: 1,  rural = 0 

 

Dummy for FNPF:  1 if paid (formal sector), 0 if not paid (i.e. informal sector) 

 

Dummy for Sex:  = 1 for Female or 0 for Male. (is there gender discrimination?) 

 

Dummy for Public sector:  1 (working for govt.) 0 (working for private sector) 

 

Dummy for Division: 0 if East or Northern, 1 if Central or Western. 

 

Dummy for Ethnicity:   1 if Fijian, 0 if others (is there ethnic discrimination?) 
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Formulate regression equation 

An econometric multiple regression approach: fit an equation of the form: 

 

Income =  c(1) +   [c(2)*YearsSch] +  [c(3)*Age] +   

 

 [c(4)*Region]  + [c(5)*FNPF] +   [c(6)*Sex] +   

 

 [c(7)*PublicSec] + [c(8)*Occup123] +  [c(9)*Division] +   

 

 [c(10)*Ethnicity] 

 

The software (E-Views) will estimate the best values for all the coefficients: 

 

 c(1) c(2) c(3) etc. 

 

And give you t-statistics for each co-efficient:   

 

For significance at around 1% level- t needs to be above 2.6 
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Are the coefficients statistically significant? 

 
1.    Are any of these coefficients “statistically significant”?    

 i.e. is the t statistic >  2.6    (i.e. within 5 percent margin of error) 

 

2.   What are the signs of the coefficients: are they in the expected direction? 

 

3.    What are the relative sizes of the coefficients c(2),  c(3) etc- usually, the 

 bigger they are, the bigger the impact:   [C(1) not important]. 

 

4.    What is the overall “goodness of fit” of the equation? 

 

        R-squared: how much variation of Income, do the variables explain? What 

 proportion is still unexplained? 

 

5.    F- statistic: larger the better: (plus associated probability of F being wrong.) 
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I focus on Wages and Salaried persons- not self-employed etc 

The 2004-05 Employment and Unemployment Survey had data for all working 

people in the Fiji economy. 

 

But we are interested only in those who are employed by others. 

 

To see if there is any gender discrimination going on in how much they pay 

females. 

 

Self-employed persons, subsistence persons etc- other factors clearly contribute 

to their incomes- not necessarily gender discrimination.  But maybe.... 

 

So I give the results here only for Wages and Salaried persons. 
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Results for Wages and Salaried persons in the 2004-05 EUS dataset 

Using the method of “Least Squares” with 3,680 observations (which is a large number) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

First note R squared = 0.33: these variable explain 33% of the variability in Income

 (i.e. 67% still not explained): extremely high for this kind of regression. 

 

But F-statistic is large: 200 and probability of not being relevant is < 1%. 

Observations 3680 Method:  Least Squares

Coefficient Variable

Value of 

Coeff. Std. Error t-Statistic Probability

C(1) -17512 1054 -16.61 0.00

C(2) Years of schooling 1433 71 20.20 0.00

C(3) Age 209 14 14.89 0.00

C(4) Region 1530 392 3.90 0.00

C(5) FNPF 2031 358 5.67 0.00

C(6) Sex -2240 337 -6.64 0.00

C(7) Public Sector 1333 445 3.00 0.00

C(8) Occupation 1,2,3 5729 425 13.48 0.00

C(9) Division 182 492 0.37 0.71

C(10) Fijian -89 313 -0.28 0.78

R-squared 0.33

F-statistic 200

Prob F statistic 0.000
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Most coefficients are statistically significant: t > 2.6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All statistically significant except  

 Division (+$182) and t = 0.37   

 

and being Fijian (-$89)   and t = -0.28 

` 

Observations 3680 Method:  Least Squares

Coefficient Variable

Value of 

Coeff. Std. Error t-Statistic Probability

C(1) -17512 1054 -16.61 0.00

C(2) Years of schooling 1433 71 20.20 0.00

C(3) Age 209 14 14.89 0.00

C(4) Region 1530 392 3.90 0.00

C(5) FNPF 2031 358 5.67 0.00

C(6) Sex -2240 337 -6.64 0.00

C(7) Public Sector 1333 445 3.00 0.00

C(8) Occupation 1,2,3 5729 425 13.48 0.00

C(9) Division 182 492 0.37 0.71

C(10) Fijian -89 313 -0.28 0.78

R-squared 0.33

F-statistic 200

Prob F statistic 0.000
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What does t statistic really mean? 

Can have a coefficient C(1) whose value is given below, but it has a large standard dev 

 

 

 

  0          c(1) 

-------------------------i-------------------------------------------------------------- 

 

Suppose that the red lines give you an indication of how spread out the real values of 

C(1) could be, given the sample size etc 

 

In other words, instead of being a positive number (indicating that the income is 

associated positively with the explanatory variable) 

 

The real value could even be a negative number: because the “error” term is so large. 

 

So just because c(1) happens to be estimated as say +$300 

 

The real impact could even be some -$ value. 
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Note t statistic = Coefficient/Standard Error 

c(10) =  -$89 i.e. being Fijian would lead to your income being lower by $89 pa. 

 

But the Standard Error = $313. (hence t = -89/313 = -0.28 

 

“Standard error” here roughly means that according to the data variability, your estimate 

of -$89 as the ethnic effect could quite easily be out by $313 

 

ie  the ethnicity factor while estimated to be -$89, the real value  

 

could be in the range  (-89-313)   and (-89+313) 

 

i.e it could be in the range   -$402   and + $224. 

 

ie could be even positive (ie being Fijian gives you a higher income, not lower) 

 

Hence the t-statistic here indicates it to be “statistically insignificant” 

 

So don’t jump up and down about it. 
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Are the t-statistics in the right direction? 

Are the Statistically Significant Coefficients in the expected directions?   

Look at the signs:  Yes.   

Go through them (disregard the statistically insignificant ones) 

 

Observations 3680 Method:  Least Squares

Coefficient Variable

Value of 

Coeff. Std. Error t-Statistic Probability

C(1) -17512 1054 -16.61 0.00

C(2) Years of schooling 1433 71 20.20 0.00

C(3) Age 209 14 14.89 0.00

C(4) Region 1530 392 3.90 0.00

C(5) FNPF 2031 358 5.67 0.00

C(6) Sex -2240 337 -6.64 0.00

C(7) Public Sector 1333 445 3.00 0.00

C(8) Occupation 1,2,3 5729 425 13.48 0.00

C(9) Division 182 492 0.37 0.71

C(10) Fijian -89 313 -0.28 0.78

R-squared 0.33

F-statistic 200

Prob F statistic 0.000
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But note the values of the other coefficeints 

(a) Most important: being in the top 3  occupation groups + $5729 

 

(b) if female:  (possibility of gender discrimination)   - $2240 

 

(c) if formal sector:       + $2031 

 

(d) if in urban areas:       + $1530 

 

(e) years of schooling     + $1433 (for every year) 

 

(f) if in public sector      + $1333 

 

(g) age       + $209 (for every year) 

 

 

And Division (+$182),    Being Fijian (-$89) 

 

but both statistically insignificant: standard error bigger than the coefficient 
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What about Gender Bias? 

Gender Coefficient statistically significant (t = -6.64)   (prob , 1%) 

Value of C(6) = -$2,240 

 

i.e. ceteris paribus in the other variables, women can expect to earn $2,240 less than 

Men. 

Observations 3680 Method:  Least Squares

Coefficient Variable

Value of 

Coeff. Std. Error t-Statistic Probability

C(1) -17512 1054 -16.61 0.00

C(2) Years of schooling 1433 71 20.20 0.00

C(3) Age 209 14 14.89 0.00

C(4) Region 1530 392 3.90 0.00

C(5) FNPF 2031 358 5.67 0.00

C(6) Sex -2240 337 -6.64 0.00

C(7) Public Sector 1333 445 3.00 0.00

C(8) Occupation 1,2,3 5729 425 13.48 0.00

C(9) Division 182 492 0.37 0.71

C(10) Fijian -89 313 -0.28 0.78

R-squared 0.33

F-statistic 200

Prob F statistic 0.000
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Why is 33% of the variability in income still pretty good? 

What are other factors that determine the incomes of Wages and Salaried people that are 

not here in the model?    

 

Think of the real world:  variables that cannot be quantified: bonus marks. 

 

Observations 3680 Method:  Least Squares

Coefficient Variable

Value of 

Coeff. Std. Error t-Statistic Probability

C(1) -17512 1054 -16.61 0.00

C(2) Years of schooling 1433 71 20.20 0.00

C(3) Age 209 14 14.89 0.00

C(4) Region 1530 392 3.90 0.00

C(5) FNPF 2031 358 5.67 0.00

C(6) Sex -2240 337 -6.64 0.00

C(7) Public Sector 1333 445 3.00 0.00

C(8) Occupation 1,2,3 5729 425 13.48 0.00

C(9) Division 182 492 0.37 0.71

C(10) Fijian -89 313 -0.28 0.78

R-squared 0.33

F-statistic 200

Prob F statistic 0.000
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But note 

Although these econometric results seem to suggest that there is gender 

discrimination. 

 

BUT still 2 qualifications: 

 

(a)  The gender gap may still only reflect the “motherhood gap”: not 

gender discrimination per se 

 

(b) Female disadvantages in levels of education, experience, industry 

and occupation (which are all significant variables), may themselves be 

the  result of gender discrimination. 

 

(c) The above econometric result is from a simple linear model.  Other 

formulations may be more appropriate: especially non-linear 

formulations such as double log equations; 


