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Student’s Name: SFU id #:

Instructions:

You are permitted 1 two-sided single page of notes

Calculators, cell phones and other electronics are not permitted.

Your bag and jacket (if applicable) must be against a wall of the room.

If a question asks you for a number that would involve some computation (+, -, X or +), you don’t need
to compute the value, just leave it as something like 55+100 or 12 + 3

You can write hypotheses in you choice of symbols or words.
Unless otherwise specified use a 5% level of significance.

Anytime I ask you for a conclusion be sure to justify your answer with a p-value to get full marks.

page maximum points on that page
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1. Final exam scores in a class have the following descriptive statistics:

min 55 max 190
Quartiles are 60, 70 and 100
Mean is 95

a) Draw the approximate shape of the distribution of grades. ( 3pts)

b)What proportion of students scored lower than 100? (1pt)

2. The grades on a midterm are uniformly distributed and you want to know about the popula-
tion average grade. You obtain a random sample of 100 grades, find the sample mean is 79 and
know that the population standard deviation (o ) is 20 and the standard error of the mean is 2.

You want to make a 90% confidence interval for the mean.

a) What is the value from the table that you need for this interval? ( 2pts)

b) Describe the shape of the sampling distribution of the mean? Give a description or name of the
distribution and use actual values (where applicable). ( 3pts)
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3. A candy comes in 6 different colour varieties, and a researcher is wondering if the different col-
our candies are evenly distributed in the candy population. The researcher buys a really big box
of candy and counts the frequency of each coloured candy in the box. The data was entered into
SPSS and the output is given below. (Candy colours were entered into SPSS as group numbers
from 1 to 6 instead of actual colour names.)

a) What are the null and research hypotheses? (2 pts)

b) What do you conclude? Justify your answer (3pts)

Chi-Square Test
Frequencies
) colour_number
¢) In the SPSS output, why are the values in the
‘Expected N’ and ‘Observed N’ different? (2pt) e Qhsgred N @Q@gf‘i’?‘é ﬁmi?%é,
1. i . B .
200 87 7o 100
300 7 R 7.0
4.00 58 770 1.0
5.00 a5 A 8.0
8.00 4] 770 -2.0
Tolal 482
Test Statistics
colour
numher
Chi-Bauare 4.3804
i 4
Asymp, 8ig, Ag6

g 0 cells (0%) have
sxpacted fraguencies
legs than 6. The
minimum sypected cell
feaipusneyis 77.00
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4. Using the MTF data set we wish to examine the variable about lifetime cocaine usage. In the
first part of our analysis SPSS gives us the following box.

Case Processing Summary

Casag
Walid Missing Total
M Percant B Prrcent B Percent |
(8281 0ARL 137177480 YrE% | 1888254 7.A4% 1 14814003 180.0%
COEEALIFETINE *
182003 R 8EY

a) Why isn’t N a whole number? In other words, why is N (Valid) 13717.749 when we can’t have
.749 of a person? (1pts)

b) There is a procedure that causes the lack of whole numbers above. Explain why that procedure
is important to generalizing the results of the analysis to the population. (3pt)
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5. Using the Best Places data we wish to test the following hypotheses:
Ho: There is no difference in mean unemployment rate between the 4 different geographic
regions of the USA
H;: There is a difference in mean unemployment rate between the 4 different geographic re-
gions of the USA.

The SPSS output is below

ANOVA
Wnemplowment rate (Bursay of [ abor Statisties)
Sum of
Souares f Mean Sauare F Sig,
Betwesn Groups 35449 3 11.818 3.748 RExR
Within Grisups 1014.878 eyl 3113
Total 1080.328 328

a) What is the research question? ( 1pt)

b) How many people were in the study (1pt)

¢) What do you conclude? (2 pts)
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6. ( 1pt) The t distribution more closely approximates the distribution of the normal curve when:
a) the degrees of freedom decrease
b) the degrees of freedom increase
¢) the sample size decreases
d) the mean of the sample grows further from the mean of the population

7. (1pt) When using a T-test for a difference between means, when we retain the null hypothesis,
we: } :

a) claim that a significant difference exists between groups.

b) have obtained a t-value greater than our critical t-value.

¢) have committed a Type 1 error.

d) conclude that sampling error is responsible for our obtained difference.

8. (1pt) Choose the correct word to complete this sentence:

The larger the value of the test statistic, the the p-value will be.

a) smaller
b) larger
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9. At the bottom of the page is the correlation between several variables from the Best Places data
set. Let’s shorten the variable names as follows to make writing your answers easier:

P - Property Crimes per 100,000 A - Average Alcoholic Drinks per month

S - Suicides per 100,000 population D - Days during the past 30 days where...

The SPSS output is given below. '

Correlations
Days during
the past 30
days where
your mental
health not
Property good,
Crimes per Suicides per including
100,000 Average , stress,
{Unifarm alcohalic population depression,
Ctime drinks per (chce and problems
Reports, manth (COC morality with emotians
20023 BRFSS) tables) (CDC BRFSS)
%capgorw E:Urimes p%r Pearson Correlation 1 -. 166 185 R
000 (Uniform Crime . )
Repots, 2002) SIQ {(Z-tailed) 004 .0oo e i
M 331 331 I3 iy
Average alc{oholic drinks Pearson Correlation -158 1 .040 =130
permonth ICDCBRFSS) gy (2 tailedy 004 AT 018
M ' a3 331 33 431
Suici?ets meEjDUCr:J,DfJG1 i Pearson Correlation 195 040 1 072
fatles) lon (CD montality a0 taijeq) 000 471 189
M a3 331 331 I
Days during the past 30 Pearsan Carrelation 025 =130 072 1
days where your mental
health not good, including iy, (2-tailed) B4B 018 188
streb&‘}s, depr;tat?smn,t‘and
problams with emations
{CDC BRFSS) M 33 3 331 331

a) In the bottom right corner box of the correlation matrix, the values are 1 and 331. Why is the
correlation equal to 1? ( 2pts)

b) What can you say about the association between Property Crimes per 100,000 and Average al-
coholic drinks per month? (3pts)
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10. Draw a picture of what some data might look like if the correlation was - 0.5 ( 3pts)

11. Give a definition for the p-value. ( 4pts)

12. What are the values of the quartiles of a standard normal variable ( I’m looking for the actual
numbers not a definition)? (3pts)
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13. We would like to model the property crime rate of cities in the US based on the stress level
(stress index) of the city. The SPSS output is below. The questions to answer are on page 11.

Feel free to remove this page if you like, the next page is blank.
To simplify feel free to use these abbreviations for the variable names:

S - Stress Index
C - Property Crime rate per 100,000 population.

Use this SPSS output for the questions on pages 10 and 11

Model Summary
Adjusted R St Error of
s H R Sguare quare the Estimate
1 4334 193 190 10602285

a. Predivlors: (Constant), Blrese Index fewe BestPlaces net

ANOVAP
Sum of
Mardel Souares df Mean Souare F Sig.
1 Regression 8675ET 1 8 B7SET 78653 .ooga
Residual 302868 328 | 11029708498
Tutal 4 498E8 330

&, Pradictors: (Constany), Stress index fevwwe BastPlaces.ned
b. Dgpendent Variable: Properly Crirmes per 100,000 (Uniform Crime Reports, 2003

Coeflicients®

‘ Standardized
Unstandardized Coefiicients Cosfiiciants

Mads 5] std. Error Beta ! 2.

1 {Constanty BB T2 115,087 2B.B48 R
Stress Index . 17.683 1,994 438 8.869 000
BastPlaces.ned

a. Dependent Variable: Property Crimes per 100,000 (Uniform Crime Reports, 2000
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Intentionally left blank
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[13. Continued and using the SPSS output from page 9] »
As stated earlier feel free to simplify using these abbreviations for the variable names:
S - Stress Index C - Property Crime rate per 100,000 population.

a)Which variables are independent and dependent in the model? ( 2pts)

b) Write down the model being considered. Use actual values from the SPSS output. (4 pts)

¢) Can you conclude that the model is a significant predictor of C? Justify your answer (3pts)

d) How much of the variability in C is modeled by S? ( 1pt)

e)If the stress index increases by 1 unit, according to the model, by how much will C change? ( 1pt)

g) In the ‘Coefficients’ table of the output, this question refers to the term labelled ‘(Constant)’,
When will our model predict a value of C that is equal to the constant (3066.722)? ( 2pts)
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14. Define type 2 error. ( 2pts)

15. Define type 1 error. (2pts)

16. If you get a sample and make a 95% confidence interval for the mean, then get a new sample
and make a new confidence interval and repeat the process with 100 different samples, how many
of those intervals would you expect to contain the true population mean? ( 2pts)

17. When will one-way ANOVA and a t-test for the difference between two means give you the
same result? (2pts)
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(SPSS output for question 18 on the following page)

Commute_time * Regional location as defined by Bureau of the Census Crosstabulation

Redgional location as defined by Bureau of the Census
Morheact Midwest South West Total
Commute_time  shod . Count 22 B4 43 A1 184
% within Regions! 3T 8% 76.3% 40.3% 47.7% A0.5%
location as definad by
Bureay of the Census
fong  Count 36 21 71 3 162
% within Reglons! BZ.1% 24.7% 58.7% 523% 1 49.5%
location as defined by
Buregu of the Cansug
Total Count 54 85 118 65 a7
% within Regional 100.0% 100.0% 100.0% 100.0% 100.0%
juzation as defined by
Buresu of the Censyus
Chi-Square Tosts
Asymp, iy
Walue df (2-sided)
Fearsun Chi-Square Pes Rt a R 3 L0
Likelihood Radin an7ed 3 R
Lingar-byLingar B61 1 354
Aszopiation
N ofValid Cases 37

a. 0 cells (0%) have expected countless than 5. The minirmurm

gepected countls 78,73,
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18. A researcher wishes to know if commute time varies with region in the US. The data has been
transformed into ordinal or nominal variables. The Cross-Tabulation output from SPSS is on
page 13.

a) Does the proportion of people with a short commute vary with changes in regions? Justify your
answer. (3pts)

b) What is the value of the test statistic? ( 1pt)

¢) In the cross-tabulation table, what does the circled number 52.3% mean? (What I want to
know is how is this number interpreted?) (2 pts)

d) How many respondents have a long commute? (2 pts)
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19. A professor is trying to decide if one of two potential versions of an exam is more difficult than
the other. The professor chooses 2 random samples of students and randomly assigns them to
write either midterm version 1 or version 2. The SPSS output is below.

Group Statistics

S, el Eerpy
Mldtern il g Deviation Bloan
Score 100 96 | 743083 13.86510 130434
2.050 42 | 33170 14.86797 LES00%
Iradeprndent Samples Test
Laviene's Test Tor Bguality of
: Varianoes erent for Bogmadity of Means
S8% Confidence herval of
e Diffarence
) Sigg, {2 Mean std, Ervor )
Sig. i tidpdy [iffarence Pifferense Liswisy Upsper
Sowre Baid vrgismm.@ 1309 JANG ] 13N 188 Reiie] 23.58549 108118 1587004 2RANI2%
BESUTRE :
Erguad varfances nod 11504 | 183048 L300 2398548 O848 18.87148 28055510
assungd

a) Which midterm version has a higher mean score? (1pt)

b) Is it reasonable to assume that the two groups had the same variability? Justify your answer.
(3 pts)

c)Is there evidence to suggest that one exam is harder than the other? Justify your answer and
circle the p-value on the SPSS output. (3 pts)
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20. Classify the measurement type in each of the following examples (1pt each):

a) What dorm you live in

b) Number of children in a family

¢) Tuition in dollars

d) Attitudes toward premarital sex between consenting adults (always wrong, usually wrong, sometimes
wrong, never wrong)

e) Racial categories

Congratulations, you’ve reached the end of the exam!




