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¢ Problems 1 —4: MULTIPLE CHOICE QUESTIONS — max 35 points
- Atotal of four multiple choice questions with five alternative answers per question one of which
is the correct answer. Mark your answers on the attached answer form.
- Marking more than one alternative will result in zero points for that question.

- Written solutions are not required to be submitted but if submitted, they might be used to
evaluate the extent of the mistake in the final answer: that is done on case-by-case basis and
decided by the examiner; only your answers on the answer form are guaranteed to be considered
in the assessment and final grading.

¢ Problems 5 - 6: COMPLETE WRITTEN SOLUTIONS — max 25 points

- Use only the provided answer sheets when submitting your solutions and answers.

- For full marks, clear, comprehensive and well-motivated solutions are required. Unclear and
un-explained solutions may result in point deductions even if the final answer is correct.

- Check your calculations and solutions before submitting. Careless mistakes may result in
unnecessary point deductions.

* The maximum number of points is stated for each question. The maximum total number of points
is 36 +24 = 60. At least 30 points is required to pass (grades A-E). The grading scale is as follows:

A: 54 - 60 points
B: 48 -53 points
C: 42 -47 points
D: 36 -41 points
E: 30-35 points
Fx: 24 -29 points
F:  0-23 points

» NOTE! Fx and F are failing grades that require re-examination. Students who receive the grade Fx
or F cannot supplement for a higher grade.

e Outlines of solutions will be posted on Mondo within several days after the exam.




GOOD LUCK!

1. (Multiple Choice type question) (2points + Spoints + Spoints = 12 peints) (normality,
approximation)

A customer who visits a web shop makes a purchase with probability p = 0.3.

1.

(2 points) n = 12 customers visit the web shop, independently of each other. What is
the probability that at least four of the customers buy something? Choose the
alternative that is closest to your answer.

a) 0276 1)0493  ¢)0.507 d)0.750  e)0.882

(5 points) n = 500 customers visit the web shop, independently of each other. What
is the probability that fewer than 175 of the customers buy something? Choose the
alternative that is closes to your answer.

a) 001 b)04l ¢ 059  d)0.88  €)0.99

(5 points) An investor analyzes the daily changes in price of the Danish global bonds
fund “Strategi Invest Stabil”. Based on 30 daily changes, the estimated Skewness is
-0.320 and the estimated Excess Kurtosis is 2.29. Which of the below listed
statements is correct, assuming that we test Hp hypothesis that the data is NOT
normally distributed?

a) Atalevel of significance o = 0.5% we find support for this hypothesis

b) At alevel of significance & = 1% we find support for this hypothesis, but
notat @ = 0.5%

c) Atalevel of significance o = 2.5% we find support for this hypothesis, but
notata = 1%

d) Atalevel of significance @ = 5% we find support for this hypothesis, but
notat o = 2.5%

e) If we use a level of significance of & = 5% or lower, we do not find support
for this hypothesis

2. (Multiple Choice type question) (2 points + 6 points = 8 points) ( ARMA )

In this task, we consider two ARMA models Y; and Z, both assumed to be stationary.

1.

(2 points) Let Y; = 0.2Y; + &,. Calculate the correlation p; between ¥; and Y..,. Select
the closest to correct answer from the options below

a) 0.03 b)0.04 c) 0.039 d) 0.042 e) -0.04

(6 points) Let Z, = & + 0.4&,_, + 0.2¢,_,. Calculate the correlation p; between Z;
and Z:.;. Select the value closest to your answer

a) -04 b)-0.2 c)0 d)0.2 e) 0.4




3. (Multiple Choice type question) (4 points + 5 points = 9 points) (Trends, Runs test)

The plot below shows 50 residuals from a regression analysis. The observations have been
connected with lines to make the order more visible. Use a runs test to test whether there is
evidence of positive autocorrelation. Use 5% level of significance.

1. (4 points) What is the value of the test variable?
a) -2.57
b) -1.84
c) -0.735
d) 0.735
e) 2.76

Residuals
-1
H

-2
i

0 10 20 30 40 50

Time

2. (5 points) Given 5% level of significance, what is the critical value? What is the correct
statement of the decision rule? (4 points)

a) Critical value -1.9600. We reject the null hypothesis of “no positive autocorrelation” if
Zops < —1.9600.

b) Critical value 1.9600. We reject the null hypothesis that “there is positive
autocorrelation” if z,,; < —1.9600.

c) Critical value -1.6449. We reject the null hypothesis of “no positive autocorrelation” if
Zops < —1.6449.




d) Critical value 1.6449. We reject the null hypothesis that “there is positive
autocorrelation” if z,,, < 1.6449.

e) Critical value 1.6449. We reject the null hypothesis of “no positive autocorrelation” if
|Zops| < 1.6449.

4. (Multiple Choice type question) (2 points + 4 points = 6 _peints) (logistic regression)

Researchers at a government agency for education wanted to examine the factors which influence
the probability that a student completes sixth grade with at least satisfactory level in all subjects.
Based on a sample of 25000 students, the researchers estimated the following model.

VY= Bo+ BiX1+ B2Xz + B3X3 + BuXy

y the log-odds of a student reaching satisfactory level in all subjects at grade 6

X;  Dummy variable: Parents’ highest level of education is high school

X,  Dummy variable: Parents’ highest level of education is up to 3 years of college

X3 Dummy variable: Parents’ highest level of education is more than 3 years of college

X4  Dummy variable: The student is female

Together, X;, X, X3 make out a categorical variable with multiple levels. It is not possible to belong
to more than one of these categories. The base category is that neither parent has completed high
school. The researcher’s analysis rendered the following output:

Call:
glm(formula = complete ~ highsch + up.to.3 + more.than.3 + female,
family = binomial(link = "logit"), data = grades)

Deviance Residuals:
Min 1Q Median 3Q Max
-2.1725 ©.4454 ©8.4609 ©.6982 1.3738

Coefficients:
Estimate Std. Error z value Pr(>|z])

(Intercept) -8.45072  ©.24838 -1.815 0.0696 .
highsch 1.38856  9.24913 5.252 1.5e-07 *x*
up.to.3 1.73792  ©.25077 6.930 4.2e-12 *x*
more.than.3 2.63928  0.24965 10.572 < 2e-16 ***
female 9.07207  ©.03400 2.120 ©.0340 *

Signif. codes: B "***’ 9,801 “**’ 8.91 °*’ B.85 “.” 8.1 ** ﬂ

1) (Zpoints) Which of these statements reflects the correct interpretation of the intercept? Note,
that log refers to the natural log.

a) There is no reasonable interpretation of the intercept in this model.

b) Itis the log of the probability that an average student reaches satisfactory level in all
subjects.

c) Itis the log of the odds that an average student reaches satisfactory level in all subjects.




d) It is the log of the odds that non-female student reaches satisfactory level in all subjects,
given that the parents’ highest level of education is no high school.

e) Itisthe log of the odds that female student reaches satisfactory level in all subjects,
given that the parents’ highest level of education is no high school.

2) (4points) Find the probability that a randomly selected female student whose parents’
highest level of education is more than 3 years of college reaches satisfactory level in all
subjects at grade 6.

a) 0.0959
b) 0.906
c) 0.938
d) 0.992
e) 0.995

S. (Essay type question) (2points + 5 points + 5 points = 12 peints) (multiple linear regression)

Below is a regression output for a FCMG company that is in much need of investigating
what affects the quantity of sold items(y). This company has a string of 30 retail stores
across Sweden.

X1- Price of the immediate competitors

X2-Advertising price

X3-(1-if special offers are given at the store and 0-if no special offers)

X4-Price difference (difference between the price offered by the company’s retail

stores and their immediate competitor i.e competitor_price - retail _price)

SUMMARY OUTPUT
Regression Statistics
Multiple R 0.894170196
R Square 0.79954034
Adjusted R Square  0.767466794
Standard Error 74.07160966
Observations 30
ANOVA
df SS MS F Significance F

Regression 4 547087.7161 136771.929
Residual 25 137165.0839 5486.603358
Total 29 684252.8

Coefficients ' Standard Error t Stat P-value Lower 95% Upper 95%
intercept 830.0751215  397.4632073 2.088432605 0.047101878 11.4843227 1648.666
X1 12.9633807 17.6255086 0.735489738 0.468885819 -23.33703377 49.2638
X2 0.04478463  0.037155143 1.205341333 0.239357061 -0.03173782 0.121307
X3 2.728056586  30.81557613 0.088528495 0.930162006 -60.73781049 66.19392
X4 38.5765949  13.88334659 2.77862363 0.010208439 9.983307352 67.16988




a. (2 points) Write the model explicitly and comment on the coefficient of determination R-
square and the Adjusted R square, as well as on entries of the “df”. Interpret at least one
entry from every column in the last output matrix and make conclusions about the quality of
the model. Interpret explicitly all entries for the “intercept” in the last matrix.

b. (5 points) This model includes both X1(price of the competitors) and X4(difference between
the price offered by the company’s retail stores and their immediate competitor). Interpret
the coefficients of X1 and X4. What would be your next steps in dealing with these
parameters? Describe your plan and expectations/motivation in as much detail as you can.

¢. (5 points) Design and describe steps of hypothesis test for the entire Model. Set up the
appropriate null and alternative hypotheses, decision rule, critical value, test statistic and
conclusion.

6. (Essay type question) (5 points + 4 points + 4 points = 13 points) (ARCH)

The historical behavior of an exchange rate for two currencies has been modelled with a
random walk model, with a trend/drift for the average; the variance has been modelled
with an ARCH(2)-model. The estimate of the trend in the random walk model was a, =
0.005. The estimate in the variance model were ay = 0.0231, a; = 0.600, a, = 0.400.
The exchange rate at the three last observations were: X,_, = 6.645, X,_, = 6.600, and
X; = 6.655.

a) (5 points) Find the expected value and variance of the exchange rate at time ¢t + 1.

b) (4 points) Assume that the errors are normally distributed. Find the probability that
X;.1(the exchange rate at time t + 1) is greater than 6.75.

c) (4 points) What is the advantage of using a model like ARCH- or GARCH to model the
variance?
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