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* Problems 1 - 5: MULTIPLE CHOICE QUESTIONS — max 60 points

- A total of 12 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 should not submitted; only your answers on the answer form will be
considered in the assessment and final grading.

¢ Problems 6 — 7. COMPLETE WRITTEN SOLUTIONS — max 40 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
unexplained 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 60 + 40 = 100. At least 50 points is required to pass (grades A-E). The grading scale is
as follows:

90 - 100 points
80 — 89 points
70 = 79 points
60 — 69 points
50 — 59 points
40 - 49 points
0 — 40 points
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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 Solutions will be posted on Mondo shortly after the exam.




GOOD LUCK!

Problem 1
Three histograms describing the empirical distributions of three different variables X, Y and Z:
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NOTE: The numbers above each of the bars are
the corresponding absolute frequencies.
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a) Which of the following statements is true? NOTE! Calculations are not needed! (5p)
A. The median of X and the median of ¥ are equal

The variance of Z is smaller than the variance of X

The interquartile range (IQR) of Z is larger than the IQR of X

It is possible to determine the correlation between X and Y using the graphs
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All three distributions are symmetrical

The relationship between total household income (X) and saving (Y) was studied. A sample of size
n = 5 households was sampled from a large population. The following total household incomes and
savings per month was recorded (in 1000 SEK):

i 1 2 3 4 5
X 80 110 90 60 60
Vi 0,06 0,13 0,1 0,07 0,04

b) What are the values of the sample covariance and the sample correlation between X and Y? (5p)

A, 5y =0,675 Tey = 1.2
B. 5yy =0,675 Tay = 0,72
C. sy =0540 ey = 0,72
D. sy =0,540 Tey = 09




E. s, =10675 ey =09
Problem 2

Two Andorran football teams, Ordino and Santa Coloma, play a football match. Define the events

A = “Santa Coloma scores a goal in the first half”
B = “Santa Coloma wins the game”

From an on-line betting site you obtain the following probabilities for the corresponding events:
P(A) = 0,40; P(B) = 0,65; P(ANnB)=10,35

a) What is the probability that Santa Coloma scores a goal in the first half or Santa Coloma wins

the game or both? (4p)
A. 1,00
O B. 0,70
C. 075
D. 035
O E. 0,26

b) What is the probability that Santa Coloma wins the game given that Santa Coloma scores a

goal in the first half? (5p)
A. 05
B. 0,583
C. 06
D. 0,75
E. 0,875

@ Tip! Draw a Venn diagram or a table of the sample space and the events and their probabilities!

O The sample space of a random variable X is S, = {0,1,2,3} and the probability function of X is
defined by P(x) = (x + 1)/10. Now define the random variable ¥ = 10X + 5.

¢) What is the expected value E(Y) and the variance Var(¥)? (6p)

A.  E(Y) =105 Var(Y) = 10
B. E(Y)=105 Var(Y) = 100
C. E(¥)=25 Var(¥) = 10
D. E(Y)=25 Var(Y) = 100
E. E(¥)=2 Var(Y) =1

Tip! Y is a linear transformation of X.




Problem 3

A company is undergoing a tax audit. The auditor checks the company’s outgoing invoices in order
to detect unreported incomes. The company is in fact owned by a real crook and actually guilty of
serious income tax evasion. The owner has deliberately failed to account for 559% of their invoices.
The auditor samples 10 invoices.

a) What is the probability that no more than 2 invoices are unreported and unaccounted for? (5p)

A. 0,09956
B. 097261
C. 0,02739
D. 010199
E. 0,02289

Assume that X = the amount billed in each invoice is normal distributed (or at least approximately
so) with mean value py = 25000 and standard deviation gy = 10 000. A larger sample of size
n = 64 is obtained.

b) What is the probability that the sample mean ¥ is smaller than 24 000, i.e. P(X < 24 000)?
(5p)

A, 0,21186
B. 0,50000
C. 0,78814
D. 0,20897
E. 057628

Tip! Draw sketches of the normal distribution and mark the area (event) of interest!
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Problem

4

As a part of a human resource project, a large corporation collected sample data on X = the number
of working hours per week for their employees. Only full time employees were included in the
survey and weeks when they were either sick or on vacation were excluded. Based on n = 400 iid
observations, it was found that the sample mean was 40,5 hours and the sample variance was 81.

a) Which of the following alternatives is a 95% confidence interval for My, the mean of X? (5p)

A
B
C
D

E.

. (40,46; 40,54)
. (40,10; 40,90)
. (39,76; 41,24)
. (39,62; 41,38)
(32,56; 48,44)

b) Suppose that your colleague calculated a confidence interval and the result
was (39,34; 41,66). Which level of confidence level did your colleague use? (5p)

mo 0w

90%
95%
98%
99%
99,9%

NOTE: The numbers in a) — b) have been rounded.

(_} c) Which of these interpretations of a 95% confidence interval of the population mean py is
incorrect? (5p)

@

A.

If we are able to repeat the experiment on the same population but with a new sample,
a 95% confidence interval would capture the population mean with probability 0,95.

The proportion of the population captured by the 95% confidence interval goes to
0,95 as the sample size n goes to infinity.

The true population may lie entirely outside the confidence interval.

When we rely on the central limit theorem, the mid-point of the confidence interval is
an unbiased estimate of the population mean .

If you set up the hypotheses Hy: sty = 45 against Hy: uy # 45 before the experiment,
and it later turns out that the value 45 is outside the confidence interval, then you
would reject the null hypothesis at the 5% level.




Problem 5

From previous studies it known that the average weight loss among newborn children one week
after delivery is 0,2 kilos. A nurse measured the weight of eight randomly selected newborn
children born to parents in a conflict area. The weight was measured first right after delivery (X),
and then again, one week later (Y). The weight loss is defined as D = X — Y. The table below
shows the two weight measurements in kilos for the eight infants:

Child no. i 1 2 3 4 5 6 7 8
Weight at delivery, x; 2,9 3,4 3,3 29 39 3,3 39 43
Weight after 1 week,y, | 2,6 3,1 3,2 2,8 3,6 3,0 3,8 3.8

The nurse needs your help to test at a 5% significance level if the average weight loss up for
newborn in the conflict area is larger than 0,2 kilos.

a) Assuming normal distributions and independent observations, which of the following decision
rules is appropriate for the test? (5p)

A. Reject HO if tobs > t7;0’05 = 1,895
Reject Ho ifltobsl > t-;r;o'ozs = 2,365
RejeCt Hﬂ if tabs < t7;0.05 = 1,895

Reject Hg ifltobsl > t14:0'025 = 2,145
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Reject Ho iftobs > t14;0'05 = 1,761

The nurse has already calculated some statistics for the data as seen below. However, note that you
will not need all of these statistics to solve the problem, some are irrelevant to the test at hand!

¥ = 3,4875 y = 13,2375 d = 0,25 F-y=025
st = 0,25268 sz = 0,20554 s = 0,02 s =0,22911

Sgy = 021911 1, =0,96145

b) What is the correct outcome and conclusion of the test? (5p)

A.  t,ps = 2,8284 and Hy is rejected, pp is larger than 0,2 kilos
t,ps = 1,0 and H, is not rejected, yp is not larger than 0,2 kilos
tops = 1,0 and Hy is rejected, pp is larger than 0,2 kilos

t,ps = 0,20892 and H, is not rejected, pp is larger than 0,2 kilos
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tops = 0,20892 and Hy is not rejected, yip is not larger than 0,2 kilos




Complete written solutions are required for Problems 6 and 7.

Use separate answer sheets for 6 and 7 respectively.

Problem 6

A candy company produces chocolate dipped peanuts. Each peanut has a colorful outer shell and
there are K = 4 possible colors. The company claims that each color has the same probability of
occurring, e.g. if a bag contains certain amount of peanuts, the expected frequency of each color is
the same. You randomly select a bag containing n = 200 peanuts and count the colors: 47 are red,
37 are green, 49 are yellow, and 67 are brown. You decide to use a x2-test to determine whether
each color is equally likely, or if the probabilities of the colors differ at a 5% significance level.

a) State your assumptions, hypotheses, test statistic, critical value and decision rule. (&p)

b) Finish your calculations, state your conclusions and give a verbal interpretation. (6p)

¢) Explain briefly how the p-value can be used to determine the outcome of the test, no more than
2-4 sentences is required. Then use the y?-table to approximately determine the p-value of the
observed value of the test statistic in b). (6p)

Problem 7
A company has a maintenance and service contract for a vital system component installed in
various sites nationwide. Whenever the component fails they send a technician to repair it. They
want you to identify factors (variables) that affect the time it takes to repair the component. You
have obtained a small sample, n = 10, on four variables; data is provided on the following page.

Y = repair time in hours

X, = number of months since the latest maintenance service

Xz = type of error (0 = mechanical error, 1 = electrical error)

X3 = technician (0 = Jenny, 1 = John)
Three linear regression models are estimated and analyzed; Excel output for the estimated models
are provided on the following pages.

Model 1: Yi=Bo+ B Xyi + &

Model 2: Yi=PBo+ B X1i + B2 Xpi +

Model 3: Vi =B+ By Xy; + B2 Xoy + Bs Xa; + &

a) Illustrate the data for variables ¥ and X; in a suitable diagram. Briefly comment on your
conclusions from this chart. Does there appear to be a linear relationship? (6p)

b} Use Model 1 and %, = 5,5 and s§1 = 6,72222 to calculate a 90% prediction interval for the
repair time given that it was four months since the latest maintenance. Interpret the result. (8p)

¢) Model 3 and Model 2 differ in that variable X; is included in 3 but not in 2. Calculate a 95%
confidence interval for 83 and comment. Which of the two modes do you prefer? Explain.(6p)




DATA

Observation: { 1 2 3 4 5 6 7
Repair time: y; 1,8 29 29 3,0 4,2 4,4 4,5
Maintenance: xq; 3 2 2 6 9 4

Error type: x5; 0 1 1 0

Technician: x3; 1 1 1 1 0 0

ESTIMATED REGRESSION MODEL 1

R?=0,53418  RZy; = 0,47595 se =0,78102 n=10

ANOVA df 13 MSs F P-value
Regression 1 5,59603 5,59603 9,17389 0,01634
Residual 8 4,87997 0,61000
Total 9 10,47600

Coefficients Standard Error t Stat P-value
Intercept 2,14727 0,60498 3,54934 0,00752
X1 0,30413 0,10041 3,02884 0,01634

ESTIMATED REGRESSION MODEL 2

R? = 0,85919 Rgdj = (,81896 se = 0,45905 n=10

ANOVA df 5s Ms F P-value
Regression 2 9,00092 4,50046  21,35700 0,00105
Residual 7 1,47508 0,21073
Total 9 10,47600

Coefficients Standard Error t Stat P-value
Intercept 0,93050 0,46697 1,99261 0,08656
X1 0,38762 0,06257 6,19540 0,00045
X2 1,26269 0,31413 4,01970 0,00506

ESTIMATED REGRESSION MODEL 3

R?=10,85919 RZ;; =081896 s, =045905 n=10

ANOVA df ss MS F P-vaiue
Regression 3 9,43049 3,14350  18,04002 0,00209
Residual 6 1,04551 0,17425
Total 9 10,47600

Coefficients Standard Error t Stat P-value
Intercept 1,86016 0,72863 2,55294 0,04332
X1 0,29144 0,08360 3,48624 0,01304
X2 1,10241 0,30334 3,63418 0,01091

X3 -0,60909 0,38793 -1,57010 0,16744




CORRECTION! - RATTELSE!

For the Excel-output for Model 3 the correct values are as follows:

ESTIMATED REGRESSION MODEL 3

@ R*=090020 RZ,; =0,85030 Se = 0,41743 n =10

O The other values in the output are correct.

Michael Carlson




STOCKHOLM UNIVERSITY Spring 2018 C-D
Department of Statistics

ANSWER FORM Exam - Basic statistics for economists
2018-08-17

Room:

Anonymous code: (write clearly!)

Mark your answers with a clear cross (X) in the corresponding boxes below.

NOTE! Only one cross per question. If more than one alternative has been marked, zero points
will be awarded for that question.

NoTe! If, afier checking your calculations properly, you are convinced that the correct answer is
not included among the given alternatives, write your answer in the margin to the right and
explain you reasoning on the back.
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Stockholms
Department of Statistics unmversitet

Correction sheet

Date: 180817
Room: Ugglevikssalen
Exam: Statistics for Economists

Course: Basic Statistics for Economists

Anonymous code: 0043-KpK

I authorise the anonymous posting of my exam, in whole or in part, on the
department homepage as a sample student answer.

NOTE! ALSO WRITE ON THE BACK OF THE ANSWER SHEET

Mark answered questions
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STOCKHOLM UNIVERSITY Spring 2018 C-D
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ANSWER FORM Exam — Basic statistics for economists
2018-08-17

Room: U C’]
Anonymous code: () A3- KD K (write clearly!)

Mark your answers with a clear cross (X) in the corresponding boxes below.

NOTE! Only one cross per question. If more than one alternative has been marked, zero points will
be awarded for that question.

NoOTE! If, after checking your calculations properly, you are convinced that the correct answer is
not included among the given alternatives, write your answer in the margin to the right and explain
you reasoning on the back.

o
=
]

T~

Problem I a)

S
—

et

Problem 2 a)

0 L

U XUOO ON -

Problem3 a)

U OOM O

X

b

XU ddd .
00 OxDO KO-

L]
L]

X [
X
[

00 0OX K

Problem 4 a)

=2
S’

Problem 5 a)

X
AR
-




- SU, DEPARTMENT OF STATISTICS
Anonymous code: (1093-K9K Sheet number:

Room: U G',n

1

.'_.]__ | et .:
1 Tt

A1 su) _1C#a-50)] (6? so)

¥ fﬂ?- 5 0l (7

I_l _'*I

[ R R

ﬂofﬁ_'_TSO'“j SE3S

.3”73’,1 JHO | Jﬁtus|i- }Je. £ej.sehi-€al

1wclmoled4-kkaL _1%(; qL,q' o.iéﬂ_e_FI i -

S\M quer

e Sl el £ i el o __| i
LT The, e, d& J’Ms_vxeqh 'an thmu;mm -i—l-wh re)e;h l-lh

- \ %ﬂﬁ*‘j _* :

. - i___,_!:".i_ R _Co

\)wdeal

e lidy Hhat| Hhe sanpl

eed-ul -Hme,‘s vaple. Hau] been daken,

LY __qmph\,q ka..te | n{- 13 EO-S:} ! ra\k:uw
Vdu/sj{ j\l\ floﬂ'

Cﬁh ) "U}L fo b ouraelr G 0 ool ,

°° Consogove of wrony coltslution

(124) A~re bk stit wet Akt . ivstamast

- ‘-l‘ | —r f_ | |
| AgSSME‘H_ g 4'hq-l'm..,|___ 1 {_l . | - ‘ —+—
|| | lL___ ........ HEENEEENE ll[-LILLl_. L
|t S | 4_ €. Ec\ 18 l‘ v\olntmf |J‘~&[Hc.4ﬂ=| oi-.-‘- a'ﬁ ﬁ. ]ﬁtae! auvel .
: | |!'Hmblomql Q' eddad spuhp\-c o | e twaryl .5| cL;..rm -
..... B ! |
-4_,.me q_andl a PO S R P I P TP A
il b iealmﬂ ol \.rmeél Tsééafj ihmgmuw ]
ERRNE __! Peunw-b‘i -!:-r| £de ond eg fron | =
L] 1] ___ cmlav' d:s%htmir*\-. .(mffé I
F__‘.__,WCJH*%:R\ Vol | || _L___.-_- | ;__+__| 1 :LJ 25l I |
L—L—“J— tﬂL :)(nzm'&mnls“1$?9|,_ 2'/| H_+:
1 .oe&\;m"“;mg 4 ._w'\,.____;r;x";a. it 5 HiJ e oyt e
L :L,' 1l r ' ft;\:_ e r‘ ¢nc¢ u;s-ei'\rln J:-v-pl 3!-
‘ . \:-t fC) - eJJ I - L}




+ SU, DEPARTMENT OF STATISTICS

Room: L@T

EERSEE

Anonymous code: (093-KDK Sheet number:

g.

ﬁ)

@) j Wi &
i = T
- B Pl

A

T lqm_kmb ?gn.ﬂs

{:an A
L ‘ ]

S,

S

[t

s N
o X !

\rhyi

e

?‘(

: M_Fne'.
m,t (eaje s \inj:q

uq_us.cé _Sejr.

jMoolEL ‘!

RN ";Tig 5l s F?ll:l—s | | e:03p109%% | | xio. || n=\0 |
e Eaees 1 Wy BEL I | i
S 0.3043x 2. 1472
I : |
P@n \on iT\i-:ﬂ!ﬁ.\E o |
G tenm 15082 ERENREERaR
By asseming [gives T T
R 2 i 250 ) O A o ) O ; -5.8)
(21 '}'D_tQ.,SF‘rI_iﬂ)Hiﬁ'é_ 035100 (0 v earms
=ml.in<,;_&1:m B
& coml bo | %s's-«mec! Ak the OLAL_‘\_L: Hodwl | [
| Wr_;‘ﬂ“\b_%?‘[ { L“" \wfridld "H-\. .‘\\-dl'z qmﬁt
| : ﬁ \1 i 1
- '+ is c;uu{!ﬂ “H:m _.A;_{nm_\mrc -k’ué. SGJ[MQ‘ mmwrefnqLca
viel, F\q.d;_ kf-kré Fl_a_’r_ aal mat s-sc#__ ong [ima Y mg |

!
+

T T

—

FH At
-+

3 ehee J’L{Tr

Jsmﬂ Ht\\ d-d.\c.e.-‘n

1 cw\c.(
|

ﬁ{ th'L.-\-c

/au

J -

W -

(I |

4 AN S S —

|
i
2
!
*?

e

|

|
| .




|
| || |
58 ft\q+\vc Cc’_h.‘(-\d-c.k»re V\l*‘tfvt\\/:l_n
| | '] = |

C Vel T L Y .g_:%.rém MM,.;I Especially uu_;gca;

-0,60%09 12,30 ;r@.%z;,'i,qm al ?'Z',Ijﬁoob’.?ﬂf‘%_"“ ]

,,,,,,,,,,,,
Ll
_— J
[ 1z




