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Question 1 a & b

On Canvas, you will find a dataset on various measures of the 50 United States. The
Murder rate is per 100,000, HS Graduation rate is in %, Income is per capita income in
dollars, llliteracy rate is per 1000, and Life Expectancy is in years. You are interested in
studying determinants of Life Expectancy

@ a. Write the regression equation
LifeExpectancy =
Bo + B1(MurderRate) + [( HSGraduationRate) + [4(Income) + S4(llliteracyRate)
@ b. Check the conditions for multiple regression models. Show your graphs and
discuss
Use “data analysis tool”

2/22



Question 1 b

Linearity Assumption & Equal Variance Assumption
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Question 1 b

Independence Assumption
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Question 1 b

Normal Population Assumption
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Econ 160 lab 4 - chapter 9

Question 1 ¢ & d

@ c. What is the coefficient associated with Income? Is the sign of the relationship

what we would have expected? Put the coefficient in a sentence (i.e., what does it

mean)

@ d. What is the coefficient associated with HS graduation rate? Is the sign of the

relationship what we would have expected? Put the coefficient in a sentence (i.e.,

what does it mean)

Coefficients i
Intercept 69.4833066
Murder -0.261540166
H5Grad 0.046144327
Income 0.0001245438
llliteracy 0.276077144
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Question 1 ¢ & d

If all other variables remain constant:

o for every additional dollar in per capita income, life expectancy increases by
approximately 0.000124948 years (or about 0.0456 days)

o for every 1 percentage point increase in the high school graduation rate, life
expectancy increases by approximately 0.046144327 years (about 16.8 days)
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Question 1 e
e. Now drop llliteracy rate from the regression model (i.e., run a new regression model

without that variable). What is the coefficient associated with HS graduation rate in
this new model?

Coefficient:
Intercept  70.14211
Murder -0.2386

HSGrad (0.038059
Income 9.53E-05
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Econ 160 lab 4 - chapter 9

Question 2 a

On Canvas, you will find a dataset on housing prices. You are interested in predicting
housing prices from house characteristics

@ a. Estimate a regression model with price as the dependent variable and living area,
number of bedrooms and number of bathrooms as the explanatory variables and

interpret your coefficients

Coefficients
Intercept 7510.079074
livingarea 76.94313419
bathrooms 24474 46378
bedrooms -8417.948057
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Question 2 a

@ For each additional square foot of living area, the house price is expected to
increase by 76

@ For each additional bedroom, the house price is expected to increase by 21141

@ For each additional bathroom, the house price is expected to increase by -8417
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Question 2 b

@ b. Now add age to your regression model. Do any of the coefficients change?

Explain
Coefficients
Intercept 15344.15391
livingarea 76.97949502
bathrooms 20183.65655
bedrooms -6972.0246
age -150.5747329

@ Some of the coefficients might change because age is correlated with other variables
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Econ 160 lab 4 - chapter 9

Question 2 ¢

@ c. You think the effect of number of bathrooms might not be linear so instead of
using a continuous variable you decide to create an indicator variable for having 2
or more bathrooms (=1 if >=2, =0 if < 2). Estimate this new regression model

and interpret your coefficients

=IF(C25=2, 1, 8)
C F

F2

1
2
3
1
b
6
7
8
9

A
price

142212
134865
118007
138297
125470
206512

50709
108794

B

livingarea bathrooms bedrooms age

1982
1676
1694
1800
2088
1456

960
1464

3

INN W W N W W

133
14
15
43
29
10
12
87

b

ro o R oo KOO

12/22



Econ 160 lab 4 - chapter 9

Question 2 ¢

@ This coefficient represents the difference (13256) in price between homes with 2 or
more bathrooms and those with fewer than 2 bathrooms

Coefficients
Intercept 32529.10555
livingarea 84.51854967
bedrooms -6335.650695
age -204.0776306

b 13256.24105
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Question 2 d

@ d. You think the effect of number of living area on price might depend on the age
of the household. Specifically, you think that bigger houses are more expensive if
they are more modern (say, built within the last 20 years). Create an indicator
variable for “age<=20" and estimate a regression model to test your hypothesis.
Interpret your coefficients

Price = Sy + (1(LivingArea) + B»(Bedrooms) + [3(Bathrooms) + [34(age <= 20)
+0s(LivingArea x (age <= 20))
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Question 2 d

v i fx =IF(D2<=20,1,8)
A B = D E F G 3
orice livingarea bedrooms age bathrooms a
142212 1982 3 133 o
134865 1676 3 14 1.5 1
118007 1694 3 15 1
138297 1800 2 49 1 o
129470 2088 3 29 1 0
206512 1456 3 10 1
50709 960 2 12 15 1
52 v i fr =F2%82
A B C D E F G H
price livingarea bedrooms age bathrooms a Interaction
142212 1982 3 133 0 0
134865 1676 3 14 15 1 1676
118007 1694 3 15 1 1694
138297 1800 2 49 1 0 0
129470 2088 3 29 1 0 0
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Econ 160 lab 4 - chapter 9

Question 2 d
Coefficients
Intercept 47405.16589
livingarea 49.67923249
bedrooms -7778.293006
bathrooms 24211.139
age<=20 -59187.88834
Interaction 36.977046658

@ [3; represents the effect of living area on price for houses older than 20 years
@ [34 represents the price difference between modern houses and older houses

@ (s means that larger houses have a greater impact on price (36) when they are
more modern
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Question 3 a

On Canvas, you will find a dataset on CO2 emissions, global temperature anomalies,
and the Dow-Jones Industrial Average (DJIA) index from 1959 to 2016

@ a. Estimate a regression model to test if there is correlation between global
temperature anomalies and CO2 emissions (data analysis tool)

TempAnomalies = [y + [1( CO2Emissions)
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Question 3 a

Coefficients
Intercept -3.179329991
CO2ppm 0.009917524

@ [ represents the change in global temperature anomalies (0.009) for each
additional unit of CO2 emissions
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Question 3 b

@ b. Add DJIA to the regression model and interpret your results

Coefficients
Intercept -2.870719112
CO2ppm 0.008970918

DJIA 4.81676E-06
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Question 3 ¢

@ c. Suppose you think the relationship between CO2 emissions and temperature
anomalies has changed over time as CO2 emissions have increased more rapidly in
the last few decades. Test your hypothesis by creating 3 indicator variables: 1) =1
if year<1970, 2) =1 if year>=1970 & year<=1990, 3) =1 if year>1990

TempAnomalies = Sy + [51(CO2Emissions) + [52(pre1970) + £3(1970t01990)
+054(post1990) + B5(CO2Emissions) x (pre1970)
+06(CO2Emissions) x (1970t01990) + 7(post1990)
o Excel
pre1970 “=IF(A2<1970,1,0)"
1970t01990 “=IF(AND(A2<=1990, A2>=1970),1,0)"
post1990 “=IF(A2>1990,1,0)"
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Econ 160 lab 4 - chapter 9

Question 3 ¢
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Question 3 ¢

Coefficients

Intercept -4.54325811
CO2ppm o
prels7o 6.255081604

1970to1990 o
post1990 1.430717388
prels7o_co2 -0.005307733
1970to1990_CO2 0.013910774
post1990_C0O2 0.009740294

Before 1970, the average temperature anomaly is higher by 6.26 units compared to
the base period when CO2 levels are zero

o After 1990, the temperature anomaly is 1.43 units higher than the base period

@ For each additional ppm of CO2 before 1970, the temperature anomaly decreases
slightly

@ During 1970-1990, each additional ppm of CO2 increases temperature anomalies
by 0.0139 units
o After 1990, each ppm of CO2 raises temperature anomalies by 0.0097 units
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