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Problem Set 2 

Working in collaboration with: Christine Malinowski, Kathryn Cuff, Nic Dobbins 

Estimated time: 18 hours 

1. Summary Statistics 

1.A Summary Statistics for Marketing Dataset 

Variable Median Mean SD NA 

Sex 2 
(Female) 

1.547 .4978261 0 

Marital Status 3 
(Divorced or separated) 

3.031 1.809343 160 

Education 4 
(1 to 3 years of college) 

3.835 1.242391 86 

Occupation 4 
(Clerical/Service Worker)  

3.788 2.544717 136 

Tenure in Bay Area 5 
(More than ten years) 

4.198 1.226254 913 

Dual Incomes (if married) 1 
(Not Married) 

1.545 .7395653 0 

Household Size 3 2.852 1.535914 375 

Under 18 in Household 0 0.6669 1.083886 0 

Householder Status 2 
(Rent) 

1.837 .7443959 240 

Type of Home 1 
(House) 

1.856 1.145279 357 

Ethnicity 7 
(White) 

5.956 1.757631 68 

Language in home? 1 
(English) 

1.127 .4144111 359 

Annual Household Income 50,599 49,118 28677.74 0 

Age 32 34.43 16.22612 0 
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1.B Histograms 
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2. The T-Test 

2.A Compare income of men and women 

The average income of men is $50138.47 vs. $48272.20 for women. The p-value of 0.002082 tells us that 

there is a 99.7918% probability that these income averages are not different by random chance. This 

falls well above the generally accepted probability of 95% to be highly confident. 

2.B Compare income of people who have lived in Bay Area 4-6 years vs. 7-10 years 

The average income of people living in the Bay Area 4-6 years is $48014.53 vs. $50005.76 for those who 

have lived in the Bay Area 7-10 years. The p-value of 0.1742 tells us that there is a 82.58% probability 

that these income averages are not different at this rate by random chance. This falls well below the 

generally accepted probability of 95%. Said another way, there is a 17.42% possibility that the 

differences in income are due to random chance. This is generally a low degree of confidence. 

2.C Compare the number of household members under the age of 18 for men and women 

The average number of household members under the age of 18 in the households of men is 0.5796319 

vs. 0.7391216 in the households of women. The p-value of 3.017e-12 tells us that there is well over a 

99.9999% probability that these averages are not different by random chance. This falls well above the 

generally accepted probability of 95% to be highly confident. 

2.D Compare income of people with and without children 

The average income of households with children is $46366.03 vs. $50689.45 for households without 

children. The p-value of 2.198e-11 tells us that there is well over a 99.9999% probability that these 

averages are not different by random chance. This falls well above the generally accepted probability of 

95% to be highly confident. 
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3. Bivariate Regression 

3.A Plot the relationship between income and age 
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3.B Estimate the regression model 

incomei = α + β*agei + errori  

incomei = 27788.30 + 619.52 *agei + errori  

 

 

 

3.C Explain the relationship between age and income 

By simply looking at the plot, one can see a high density of points starting in the lower left corner. This 

tells us that individuals below the age of 30 tend to make less money. As people get older, say up to age 

50, they tend to make more money, as indicated by the density of points in the upper mid area of the 

graph. From age 50 and older, income becomes more disparate. Because the p-value of income by age is 

very small (less than 0.000001) there is a high degree of confidence that income increases with age. 
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3.D Add a regression line 

 

3.E Re-estimate using the quadratic model 
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4. Multivariate Regression 

4.A Incorporate number of children in the household into the regression model 

incomei = α + β*agei + γ*childreni + errori 

incomei = 27726.87 + 620.32 *agei  + 50.83*childreni + errori 

 

 

 

Compared to running the formula simply for age, we can see that each child increases income by an 

estimated $50.83. Age has a similar influence as the previous formula, with estimated income now at 

620.32/year versus 619.52/year previously. The R squared is the same at 0.1229 so adding children as a 

variable did not make this model a better fit than the previous model. 
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4.B Incorporate gender 

incomei = α + β*agei + γ*childreni + δ*sexi + errori 
incomei = 31468.47 + 624.46*agei  + 151.36*childreni  - 2554.26*sexi + errori 
 

 

 

4.C Answer the following 

 
What is the expected income of a 52-year old male with 3 kids?  
$61840.21 
 
What is the expected income of a 22-year old female with 1 kids?  
$40249.43 
 
What is the expected income of a 23-year old female with 0 kids? 
$40722.53 
 
What is the difference in income between a 40-year old male with 2 kids and a 40-year old female 
with 2 kids?  
$2554.26 
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4.D How age and ethnicity impacts income 

incomei = α + β*agei + γ*ethnicity + errori 
incomei = 3127.39 + 412.23*agei + 8299.43*ethnicity + errori 
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4.E 3D Plot 

 

5. Logistic Regression 

5.A Estimate the regression model 

has_kidsi = α + β*agei + δ*ever_marriedi + errori.  
has_kidsi = 0.6753122 – 0.0134815*agei + 0.2971912*ever_marriedi + 0.0113049.  

 

For every year of age, the probability of having kids goes up by 0.986609. The probability of having kids 
once married, whether currently married or not, go up by 1.346073 for every year of age. 
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5.B Improve for efficiency 

 

  
 

 


