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STA 442/2101 F 2014 Quiz 9

1. U of T administration is very intérested in whether the chances of success are different
on the three campuses for undergraduate students with similar performance in High
School. So, the Statistical Consulting Service carried out a logistic regression analysis

in which

I
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= Bo + G121 + Baxy + Bs13,

where 7 is the probability of graduating within five years of admission, z; and z are
dummy variables for campus, and z3 is High School Grade Point Average.

(a) (3 points) The table below shows how the dummy variables are defined. Write
the odds of graduating within 5 years for each campus.

z1 | z2 | Odds of Graduating
- ST
fgr._’) + f’;}; * %Mi.ﬁ
UTM 1|0
UTSC 011 )
o EREET
St. George | 0 ] 0 -l

(b) (1 point) Controlling for High School Grade Point Average, the odds of graduating

within five years are

times as great for sudents on the UTM campus, compared

to students on the UTSC campus. Write the answer in the space below in terms

of 8 qua.ntltles
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{c) (2 points) Suppose you concluded £ < 0. How would you express this in plain,

non-statistical language? Use the word “chances” instead of “odds” o
ity,” and begin with “Allowing f01 High School marks .. .”
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2. In your analysis of the Bird-keeping data data, you fit a model in which the response
variable was whether they got hang cancer (1=Yes, 0=No), and the explanatory vari-
ables were Gender (0=M, 1=I"), Socioeconomic Status (0=Low, 1=High), Whether
they ave birdkeepers (1=Yes, 0=No) Age, How many years they have been smoking
(including zero), and Cigarettes per day. Please base your answers on this full model.

(a) (2 Points) Controlling for all the other variables in the model, being a bird-keeper
multiplies the estimated odds of cancer by ...7 Write the number in the space
below.
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(b) (2 Points) Estitate the probability of lung cancer for a 30 year old male of low
socioeconomic status who does not smoke and is not a bird-keeper. The answer
is a number. Show a little work.
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Please attach your R printout. You don’t need to write anything on the printout this
time eexcept your name and student number.
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> bird =

read.table("http://waww.utstat

w/birdlung.data™)

> colnames(bird) = c("cancer",

“"yrsmoke", "ncigs")
> head(bird)

Quiz 9 Printout

iy 5

s5ex

cancer sex highses birdkeeper age yrsmoke ncigs

1 1 0o 0
2 1 0 0
3 1 0 1
4 -1 0 @
5 1 0 0
6 1 0 1

1 37 19 12
1 41 22 15
0 43 19 15
1 46 24 15
1 49 31 20
o 51 24 15

, 'highses™, "birdkeeper",

.toronto. edu/~brunner/appliedfld/code_n_data/h

131
2

> fullmod = gim(cancer ~ sex + highses + birdkeesper + age + yrsmoke +
ncigs, family=binomial,data=bird)

> summary(fullmod)

Call:

glm(formula = cancer ~ sex + highses + birdkeeper + age + yrsmoke +

ncigs, family = binomial, data = bird)

Deviance Residuals:
Min 1Q  Median
-1.5642 -0.8333 -0.4605

Coefficients:

Estimate Std.
(Intercept) -1.93736 1
sex 0.56127 @
highses 0.10545 0
birdkeeper 1.36259 0
age -9.83976 )
yrsmoke 0.07287 0
ncigs 0.02602 ]

(Dispersion parameter for

Null deviance: 187.14
Residual devignce; 154.20
AIC: 168.2

Signif. codes: @ “**¥*’ @.

30 Max
0.9808 2.2460

Error z value Pr(>izl)

80425 -1.074 0.282924
.53116  1.057 ©.290653
46885 0.225 0.822050
41128 3.313 0.000923 ***
.03548 -1.120 0.262563
.02649  2.751 0.005940 **
.02552  1.019 0.308055

601 “‘**’ @.@1 ‘*’ 90.065 ‘.’ 0.1 ¢
binomial family taken to be 1)

on 146 degrees of freedom
on 140 degrees of freedom

1
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Number of Fisher Scoring iterations: 5

> radmod = update(fullmod, . ~ . - birdkeeper)
> anova(redmod, fullmod, test="Chisq")
Analysis of Deviance Table

Model 1: cancer ~ sex + highses + age + yrsmoke + ncigs

Model 2: cancer ~ sex + highses + birdkeeper + age + yrsmoke + ncigs
Resid. Df Resid. Dev Df Deviance Pr({(>Chi)

1 141 165.87

2 140 154.20 1 11.67 0.0006352 ***

Signif. codes: @ “***2 @ @01 “**’ 9.01 ‘*’ 90.05 “.” 0.1 ¢ ’ 1

Page 2 of 2








































































	2101f14Quiz9Key
	2101f16Quiz5Key
	2101f16Quiz7Key
	2101f16Quiz8Key
	2101f16Quiz9Key
	2101f17Quiz10Key
	2101f17Quiz9Key
	2101Quiz8Key

