Stat-340/341/342 - Final Exam

1 Part1 - Multiple Choice

Enter your answers to the multiple choice questions on the provided bubble sheets. Each of the multiple choice
question is worth 1 mark — there is no correction for guessing. Be sure your student name and number are completed
on the bubble sheets. :

Students in Stat-341 or Stat-342, should only answer questions labelled SAS or R as appropriate.

1. (R) Which is NOT a valid R expression?

(a) TRUE + FALSE
(b) 3/TRUE

(c) c("Fred",13)

(d) 3+("Fred"=="Fred")
(e) 3+"10"

2. (R) The data values on blood pressure readings are stored in the file bp.csv.

Name , Sex , Year ’ BP
C , £ ’ 2009 ’ 120
C , 0 P 2010 , 130
D ’ i , NA ’ 140
M ’ 0 P 2011 , 140
M m , 2012 ; 150

14

This data was read using
my.data <— read.csv{("bp.csv", header=TRUE, strip.white=TRUE, as.is=TRUE)

Which of the following is correct?
(a) > my.datal, 3]
2009 2010 NA 2011 2012

(b) > my.datall,]
C 0 2010 130

(¢) > my.data[my.datas$Sex=="£f', ]
C 0 2010 130

(d) > mean(my.data[my.data$Name=="C","BP"])
140

() > my.datalis.na(my.datas$Year), "BP"]
160
3. (R) Which of the following is correct about a standard deviation.

(a) It measures the variation of individual items in the data

(b) It measures how variable the population mean is when repeated samples are taken.

(c¢) It measures the variation in the sample mean when a new sample is taken from the population.

(d) It measures the variation of the confidence interval when repeated samples are taken from the population.

(e) It measures how much the standard error would change when a new sample is taken.
4. (R) Which of the following is a correct staterment?

(a) An R vector can contain both integer and logical values.

(b) An R list can contain vectors, arrays, and function objects.

(¢) An R data frame can have different number of rows for each column of data.
{d) An R function can return multiple objects without using a list.

(e) An R matrix must always have the same number of rows and columns.
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5. (R) Which of the following is correct given the following information about a data frame on the composition of

cereals:

> str(cereal)
"data.frame’: 74 obs. of 16 variables:
$ calories: int 70 120 70 50 110 110 110 130 S0 90

$ protein : int 4 3 4 42 2 2 3 2 3
$ fat :dint 1 510220210
$ shelf : Factor w/ 3 levels "1","2","3": 3 3 33 312313
$ hot :num 0 0 0 0 0O0O0CO0COO

() The Im(fat ~ calories, data=cereal) is used to test if the mean number of calories differs by the amount of

fat in the sample.

(b). The glm(hot ~ calories, data=cereal) function is used to test hypotheses if the mean number of hot cereals
(1) or a cold cereals (0) varies by the the number of calories/serving in the sample.

(c) The Im(shelf ~ calories, data=cereal) function is used to test if the mean number of calories/serving varies
over the different shelves in the population.

(d) The t.test(calories ~ shelf,data=cereal) is used to test if the mean number of calories/serving varies over
the different shelves in the population.

(e) The Im(fat ~ protein, data=cereal) function is used to test hypotheses if the mean number of grams of fat
varies by the amount of protein in a serving in the population.

. (R) Here is some output from the z.test(} function on the analysis of final grades in a course by the sex of the

student.

Welch Two Sample t-test

data: grade by sex
t =1.1489, df = 37.421, p-value = 0.2579

alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:

-2.753133 9.970635

sample estimates:
mean in group f£ mean in group m

79.79441 76.18566

Which of the following is correct?

(a) There is 26% chance that there is no difference in sex between the grades.

(b) About 95% of individual grades lie between -3 and 10.

(¢) The p-value indicates no evidence that the population means are unequal.

(d) Because the confidence interval includes the value of zero, all the males and females got the same grade.

(e) The test statistic (t = 1.1489) is the estimated difference in means between the two sexes.

. {R) The following section of code was run.

X <- C(l/3/517)
max (x,5)

Which of the following is the correct output?

(@ 35

(b) 1355

(c) FALSE FALSE TRUE TRUE
d 5557

e 7

. (R) What is the function of the as.is=TRUE argument in the read.csv() function?

(a) It ensures that numbers are read as numbers and dates as dates.

(b) It ensures that missing values are added if the number of data values is too short on a data line.
(¢) It ensures that commas are used to delimit the input data.

(d) It ensures that character strings are not converted to factors.

(e) It ensures that extra blanks are retained in character strings. ~

(©72014 Carl James Schwarz 2
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9. (R) Consider the following data frame:
> my.data
Name Sex Year BP
1 C £ 2009 120
2 C 0 2010 130
3 D 1 NA 140
4 M 0 2011 140
5 M m 2012 150
Which of the following is correct about the following section of code:
library (plyr)
ddply (my.data, "Sex™, function (x){
res <- mean (x$BP)
names (res) <- "mean.BP"
return (res) '
B
(a) The created data frame has 4 rows.
(b) The final result only has a row for the male and female data.
{(c) The ddply() function creates a list of mean blood pressure values.
(d) The function(x) argument of the ddpy() function indicates that an anova is fit between blood pressure and
Sex.
{(e) The library() statement ensures that the my.data frame is available inside the call by ddply().
10. (R) The following section of code was run on the cereal data frame used in class

ggplot (data=cereal, aes{(x=fat, y=calories))+
ggtitle("Calories vs. grams of fat")+
xlab("Grams of fat")+ylab("Calories/serving™)+
geom_point (position=position_Jitter())+
geom_smooth {method="1m")

Which of the following is correct?

(a) A plot has calories on the X axis and grams of fat on the Y axis.

(b) The original data is plotted along with jittered values.

(c) The axis label for the Y axis is "Grams of fat".

(d) The plot is saved into a plot object for plotting or saving later in the program.

(e) A straight line is fit to the calories vs. fat and shown on the plot.

(©2014 Carl James Schwarz 3
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11. (SAS) How many observations and variables are contained in the following dataset?
data blah;
infile datalines missover;
length name $10 age height
input name age height;
if sex ="M" then delete;
datalines;
Carl 56 185
Lois 56
Matthew 26 186
Marianne 23
David 22 187
(a) 5 observations; 3 variables.
(b) 4 observations, 3 variables.
(c) 3 observation, 3 variables.
(d) 5 observations, 5 variables.
(e) 4 observations, 4 variables.
12. (SAS) The dim=", option on the INFILE statement performs what function?
(a) Issues an error message and stops SAS if a data line has fewer values than variables on an INPUT statement.
(b) Indicates that data values are separated by at least one comma.
(c) Allows an input record to have more data values than variables on the INPUT statement.
(d) Because 256 characters is the default length for SAS input records, this option extends the maximum length
of an input record.
(e) Inserts missing values into variables that try to read past the last data value on the input record.
13. (SAS) Which of the following is correct?
(2) PROC GLM is used to test hypotheses about population means.
(b) PROC FREQ is used to test hypotheses about sample proportions.
(¢) PROC REG is used to test hypotheses about mean slopes.
(d) PROC GENMOD is used to test hypotheses about sample proportions.
(e) PROC TTEST is used to test hypotheses about sample means.
14. (SAS) Which of the following is INCORRECT about the bootstrap method to determine standard errors as seen
in this class?
(a) We compute the estimate for every bootstrap sample.
(b) Bootstrap samples are selected with replacement from the given sample with the same sample size.
(¢) The average of the estimates over the bootstrap samples measures the standard error.
(d) About 1000 bootstrap samples should be chosen.
(¢) The 95% confidence interval is found using the 2.5%" and 97.5*" percentile of the bootstrap estimates.
15. (SAS) Which informat is needed to read date values of the form “17/04/2014” (excluding the quotes)?
(a) input mydate:yymmdd10.;
(b) input mydate:ddmmyy10.;
(¢) input mydate:dd/mm/yy10Q.;
(d) input mydate:dd/mm/yyyy10.;
(e) input mydate:ddmmyyyy10.;
16. (SAS) What is the function of the

ods pdf file='report.pdf’;
odd pdf close;

(a) Create a PDF file with all output between the two ODS statements.
(b) Create a RTF file for inclusion of output in MSWord documents.
(c) Create a report in MSWord format for a client.

(d) Create an Excel spreadsheet with the data used in the analysis.

(e) Create a graphics file that contains the output from any SGplot command.

(©72014 Carl James Schwarz 4
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17. (SAS) Here are two data sets that are merged into a final dataset.

18.

data dsl;
input studentid name$ height;
datalines;

1 12 Carla 150
2 123 - carl .
3 456 Fred 190
4 789 Marianne 155
rriq
data ds2;
input studentid weight;
datalines;
1 12 50
2 175 85
3 456 90
4 899 55

rrrr

data allds;
merge dsl ds2; by studentid;
run;

Which statement is FALSE?

(a) The first observation will have 12 Carla 150 50 as data values for the four variables.

(b) The second observation will have 123 Carl . 85 as the data values for the four variables.
(c) The third observation will have 175 . . 85 as the data values for the four variables.

(d) The fourth observation will have 456 Fred 190 90 as the data values for the four variables.

(e) The fifth observation will have 789 Mérianne 155 . as the data values for the four variables.

(SAS) Consider the following code fragment to find the average grade from assignments for each student.

data assign;
input studentid assign mark;
datalines;

123 1

123 2 12
123 3 18
78% 2 19
789 3 17

rrrzs

proc means data=assign noprint;

by studentid;

var mark;

output out=assign_avg mean=mean_assign;
run;

proc print data=assign_avg;
run;

Which statement is correct?

(a) The mean assignment mark for student 123 is 10.
(b) The mean assignment mark for student 123 is missing.
(¢) The mean assignment mark for student 123 is 15.
(d) The mean assignment mark for student 789 is 12.

(e) The mean assignment mark for student 789 is missing.

(©2014 Carl James Schwarz 5
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19.

20.

(SAS) Consider the following code fragment to find the average grade from assignments for each student.

data assign;
input studentid assignl assign2 assign3;

avg = (assignl + assign2 + assign3)/3;
datalines;

123 18 12

456 18

789 12 19 17

I
Which statement is correct?

(a) The mean assignment mark for student 123 is 15.
(b) The mean assignment mark for student 123 is 10.
(¢) The mean assignment mark for student 789 is 17.
(d) The mean assignment mark for student 456 is missing.

(e) The mean assignment mark for all students is computed to be 16.
(SAS) Which statement is correct about Proc SGplot?

(a) The scatter statement plots the points and then fits a line to the data points.

(b) The series statement plots the points and then fits a linear regression to the data points.
(c) The highlow statement joins points in a regression line.

(d) The density statement creates a histogram of the data value.

(e) The band statement draws a shaded band between an upper and lower bound.

(®2014 Carl James Schwarz 6
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2 PART I -LONG ANSWER

2 PartIl -Long Answer

Name

Student Number:

Put your name and student number on the upper right of each of the following
pages as well in case the pages get separated.

Answer the following four questions in the space provided.
Stat-340 students should answer ALL four questions.

Stat-341 students should only answer the first 2 question (on using R).
Stat-342 students should only answer the last 2 question (on using SAS).

Be sure that your answers are legible.

The marks given to these four questions are 3, 7, 7 and 3 respectively.

(©2014 Carl James Schwarz ) 7
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2 PART II -LONG ANSWER

1. When does Carl Schwarz retire from SFU? - using R

As many of you know, I cycle to and from SFU in the spring/ summer/ fall on nice days. I keep track of the
number of round trips that I do in a calendar year. My retirement decision rule is

If the number of round trips in a calendar year is less than or equal to my age, it is time to retire.

Write a R function that takes the number of trips in a calendar year, the current date in a a string of the form yyyy-
mm-dd and the year of my birth and returns either the string "Keep on working" or "Enjoy your retirement”.

For example, your function should return the following results:

> CarlRetirement (63, "2017-12-31", 1956)
[1] "Keep on working"

> CarlRetirement (63, "2025-12-31", 1956)
[1]1 "Enjoy your retirement”

(©2014 Carl James Schwarz 9
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2. Group processing in R

Write a series of R statements to do the following:

e

Read in the accidents data set from the accidents.csv file. You may assume that all of the variable names
are in the first row. In particular, the data frame contains the variables

— AccSev that takes the values (3 = fatality, 2 = serious injury, 1 = non-serious injury)
—~ AccDate with the date of the accident as a character string in yyyy-mm-dd format.
Converts the character dates to internal R format.
Extracts the month from the dates

Computes the proportion of fatalities in each month along with a large sample confidence interval. You
can either compute these directly using R expressions or use a R modeling functions. If you are computing
these directly, recall that the standard error of a sample proportion is found as sep = ﬁ—(ln:@. The one-
step conversation from logits to probability is prob = 1/(1 + exp(—logit)). If you are using Ismeans you
can assume that the resulting output has variables named Ismeans, LCL and UCL.

Create a data frame with the month, proportion of fatalities, and lower and upper 95% confidence intervals
for the proportion of fatalities.

(©2014 Carl James Schwarz 10
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3. Group processing in SAS
Write a series of SAS statements to do the following:
¢ Read in the accidents data set from the accidents.csv file. You may assume that the first two variables on
each data line are:
— AccSev that takes the values (3 = fatality, 2 = serious injury, 1 = non-serious injury)
— AccDate with the date of the accident as a character string in yyyy-mm-dd format.
You don’t need any other variables from the file so you can stop reading after 2 variables.
e Converts the character dates to internal SAS format.
e Extracts the month from the dates

e Computes the proportion of fatalities in each month along with a large sample confidence interval. You
can either compute these directly using SAS expressions or use a SAS modeling procedures. If you are
computing these directly, recall that the standard error of a sample proportion is found as sep=4/& (1_” ),
If you are using a modeling procedure, you can assume that the ODS table name is LSMEANS and that the

resulting data set contains the variables estimate, lower and upper. The one-step conversation from logits
to probability is prob = 1/(1 + exp(—logit)).

e Create a data set with the month, proportion of fatalities, and lower and upper 95% confidence intervals
for the proportion of fatalities.

(©2014 Carl James Schwarz 1 ].
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4. More accident fatality rates by month

The results of fatalities by month that you created in the previous question are stored in a report dataset that
contains a separate record for each month with following information: month (month); proportion of accidents
with fatality (pfatal); and lower and upper confidence bound for the proportion of fatalities (pfatal_lcl and
pfatal_ucl respectively). .

Write SAS code that creates the following plot based on the report data set.

Proportion of fatalities by month

PASLE

2744

012 3
,/ N, ;; N
—, |/ N
2004 1

5.008 A

Proportion fatality and 95% ci

Wonth
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