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e 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.

e 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.

e 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

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

S e

¢ Solutions will be posted on Mondo shortly after the exam.




GOOD LUCK!
Problem 1

Transport Analysis (Trafikanalys) is a Swedish government agency charged with providing policy
advice in the general sphere of transportation. The agency is also responsible for the production of
official statistics in the transport and communication sectors, including commodity flows
(varufléden). The following table is a simplified version of an official table describing commodity
flows of shipments in and out of Sweden (i.e. import and export) for the year 2016 by mode of
transport in terms of weight and value:

Incoming (import) Outgoing (export)

Weight Value Weight Value
Mode of transport 1000 tons SEK million 1000 tons SEK million
Road 5092 114 305 11512 222 049
Railway 701 6 310 1708 14 055
Sea 39 609 140 778 26248 125752
Air 12 5021 14 6390
Combination or unknown 11 827 275 691 44 248 468 318
Total 57 241 542 106 83731 836 564

Source: https://www.trafa.se/en/travel-survey/commodity-flows/; date 2019-08-13.

a) Which of the following statements is not correct or cannot be derived from the table? (5p)

A.  Weight is a numerical variable measured on a ratio scale.

B. In total, the value of the outgoing flow is approximately 54.3% larger than the
incoming.

C.  The average value of incoming per ton by air is larger than by sea.
The average weight of outgoing per shipment is larger by road than by railway.

E.  Mode of transport is a categorical variable measured on a nominal scale.

For a certain company, a sample of outgoing shipments by air is collected. Define x = weight in
kilograms and y = value in 1000 SEK for each shipment. You obtain the following n = 5 values
onx and y:

x: 30 40 60 110 160
y: 3 4 5 6 7

b) Calculate the sample covariance sy, and sample correlation coefficient 7, between x and y.
(5p)

A, Sy =825 Txy = 0.961
B. 5y, =825 Txy = 1.04
C. 5 =0 Ty =0

D. s, =5825 Ty = 0.958




Sxy = 582.5 Ty = —0.958




Problem 2

A copier service company has identified three types of errors that cause some kind of action on their
behalf and have also determined the probabilities of these events occurring for a randomly selected
customer during a given month:

A = “software related” P(A) = 0,05
B = “mechanical failure” P(B) =0,10
C = “user error (no real error)” P(C) =10,20

It is assumed that A is independent of both B and C. It is also assumed that B and C are disjoint
events.

a) Which of the following statements is false? (5p)

A. P(ANnB)=0.005
B. P(AUC) = 0.24
C. P(C|A) = 0.20

D. P(BNC)=0

E.

B and C are independent

The service company also collects data on the number of errors that are fixed per customer visit and
the following probability distribution has been compiled for the random variable X = number of
errors:

x| 0 1 2 3
PX=x)| 01 0,5 0,3 0,1

b) Calculate the expected value and the standard deviation of X. (5p)

A. u=15 o = 0.64
u=14 o= 0,80

C. u=15 =129
D. u=14 o =0.64
E. u=10 o =0.80




Problem 3

The weight of a randomly chosen apple from a large batch of Gala apples is assumed to be normally
distributed with a mean of 200 grams and a standard deviation of 40 grams. Anna randomly
chooses n = 9 apples from this batch at a grocery store. We assume that the individual weight of
each apple is independent of the others.

a) What is the probability that the total weight of her 9 apples is less than 2 kg? (5p)

A.  0.500
B. 0.506
C. 0711
D. 0.952
E. 1.000

b) What is the probability that at most 5 of her n = 9 apples individually weigh more than 200
grams? HINT: First you need to determine the probability P that an individual apple weighs
more than 200 grams. (5p)

A.  0.254
B. 0.500
C. 0.746
D. 0.914
E. 0.246

Anna collects an even larger batch of apples and increases the number of apples to n = 100.

¢) Using the approximation technique described in the course literature, what is the probability
that more than half of the apples weigh more than 200 grams? (5p)

A. 0254
B. 0.500
C. 0.691
D. 0.994
E. 0.520

NoOTE: The numbers in a) — ¢) above have been rounded to three decimals, choose the closest value.




Problem 4

In a sample of n = 162 companies, 100 companies reported profits that were better than they had
predicted, 28 companies matched their predictions and 34 fell short of (i.e. were less than) their
prior predictions. Let P denote the proportion of companies in the entire population that fell short.

a) Which of the following is a 95% confidence interval for the proportion P? (5p)

A (14.7%;27.3%)
(20.8% ; 21.2%)
(27.7% ; 40.3%)
(15.7% ; 26.3%)
(12.3% ; 29.7%)

w o 0w

b) Given a confidence level of 95% and assuming P = 0.25, what is the smallest sample size
required if the margin of error is to be less than 5%? (5p)

A, n=12
B. n=147
C. n=289
D. n =666
E. n=1153




Problem 5

In 1998, the medical academic journal The Lancet published a study of alcohol consumption among
English medical students in residency. The table below presents consumption of alcohol, measured
in grams per week, for a sample of men and women respectively. You are asked to test at the 5%
level whether there was a difference in consumption between the average for men (u) and the
average for women (i), i.e. use the following hypotheses:

Hy: there is no difference between male and female students

H;: there is a difference between male and female students

Sex n Mean (grams) Standard deviation (grams)
Men 39 230 160
Women 51 160 108

a) Which of the following is the correct decision rule for this test? (5p)

A. Reject the null if z,,; > 1,96
Reject the null if |z,,¢| > 1,96
Reject the alternative if z,,s > 1,96

Reject the alternative if |z,,5| > 1,96

m o 0w

Since the distribution of alcohol consumption is unknown, we cannot conduct this test.

b) What is the observed value of the test variable and conclusion of the test?

A. 0.012; drinking habits differ between men and women.
1.720; drinking habits do not differ between men and women.
1.720; drinking habits differ between men and women.

2.353; drinking habits do not differ between men and women.

m o o w

2.353; drinking habits differ between men and women.

¢) Relating to the problem above, which of the following is a false or irrelevant assumption? (5p)
A.  The selection of students are assumed to be mutually independent of each other within
each sample.

B.  The population variances of drinking habits for both men and women is unknown but
we approximate our calculations by using the sample variances.

C.  The two samples are assumed to independent of each other.

D. We rely on the Central Limit Theorem (CLT) that states that a sample mean is
approximately normal distributed if the sample size is sufficiently large.

E.  The variances for men and women are assumed to be equal and we estimate this
variance using a pooled variance estimate.




Complete written solutions are required for Problems 6 and 7.

Use separate answer sheets for 6 and 7 respectively.

Problem 6

The price-earnings ratio, or P/E ratio, is the ratio of a company's share (stock) price to the
company's earnings per share. A sample of companies in the consumer products industry and a
sample of companies in the banking industry were collected. The respective P/E ratios were
categorized into size classes. The number of companies (i.e. the frequencies) for each combination
of industry type and P/E ratio are shown in the cross-tabulation on the following page. You are
asked to determine if there is a relationship between industry type and P/E ratio.

a) Test on the 5% level whether industry type and P/E ratio are independent or not. State your
assumptions, your hypotheses, the test variable, the decision rule and critical value. (8p).

b) Calculate the test statistic, draw conclusions and interpret your results in words. (6p)

c) Briefly explain the terms Type I and Type II errors and how they relate to the significance level
of a test. Your answer doesn’t need to be very long, 2 page should suffice. (6p)

Problem 7

The Beta coefficient for a stock is defined as the slope coefficient obtained from a simple linear
regression model with the monthly percentage return of a stock index as independent variable (X)
and the monthly percentage return of the stock itself as dependent variable (Y):

Model: Y = Bo + B]_X + ¢

The Beta coefficient §; is a measure of how responsive the return of the stock is to the movements
of the market as a whole (see e.g. NCT p. 456). Based on n = 36 months of data, a finance
professor calculated the Beta coefficient for The Coca Cola Company against the S&P 500 and the
results of the analysis is provided on the following page.

a) Test at the 5% level of significance whether the Beta coefficient is greater tham zero.
Formulate your hypotheses, test statistic, critical value and decision rule, calculations and
conclusions. You do not need to state any assumptions. (8p)

b) Calculate a 95% confidence interval for the mean monthly percentage return of Coca Cola (Y)
given that the monthly percentage return of S&P 500 (X) is 1% that same month. (8p)

c) Briefly explain the term heteroscedasticity. Is heteroscedasticity one of the assumptions of the
linear regression model? (4p)




-

DATA for Problem 6

P/E ratio
Industry 5-9 10-14 15-19 20-24 25-29 Total
Consumer 4 10 18 10 8 50
Banking 14 14 12 6 4 50
Total 18 24 30 16 12 100
DATA for Problem 7
Sample mean | Sample variance
Monthly percentage return S&P 500 (X) x =0.73% s?2=0.13%
Monthly percentage return Coca Cola (Y) ¥y =0.57% SJZ, =0.12%
Regression Statistics
Multiple-R 0.31932
R Square 0.10196
Adjusted R Square 0.07555
Standard Error 0.03399 « NoTe: this is the standard deviation of the residuals
Observations 36
ANOVA
df ) MS F
Regression 1 0.00446 0.00446 3.86042
Residual 34 0.03928 0.00116
Total 35 0.04373
Coefficients Standard Error t Stat P-value
Intercept 0.00349 0.00578 0.60332 0.55030
S&P 500 (X) 0.31048 0.15802 1.96480 0.05765
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STOCKHOLM UNIVERSITY Spring 2019 C-D
Department of Statistics

ANSWER FORM Exam - Basic statistics for economists
2019-08-15

L
Room: \A

Anonymous code: Q0 3s5- \s 2 P (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, 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.

Problem 1 a)

|
L |
~N

0 KO-
RN

b)

Problem 2 a)

O L
X [ 0N =
X

?

b)

Problem 3 a)

||
]

X
X
]

] XL

Problem4 a)

X

Problem 5 a)

U OX OO
X []
DN N ;_J; N o N

X

|
i
X
ﬁs

55




o 9

'| W A |'l1_|'! 1 T |_|H|| 1 S
) .Iq g b Hlll-lﬁl g

-

A?FI-H 1 .l. l‘rII o ‘IL'_II 1 0 Il\l"]'qbvl_l

= - A4 iy
"
| o Y TR " i
Fin o ol i REE s DRI (i
' 1. F : =l " 1 =t _|! % ! . Famehll LR |
W= v e =l

o —— L e ol — [ —

oAy LIS P | i | rm A TEE ;l'*m.u_ Mlﬂ 'u |l|'I': :-l.-f L wi™ Tri‘l ll‘ )
. N = B . 7

g TmE YLEOE e EL SAfe Bl [ | 1y 1Em l_l' |||||q‘ L] - L neenSs 1n 1l b = Sl
st --||I-ﬁ--_\|_ IJDl = raw TS0

.RH- ' _;I- 1 (TSI ]

- - 1
-1
L] 1
_'_'iﬁ - 1 Foll=l
_ .
'F
o ;
P z .
i -
Pl
-

oA =}

'-‘3 | o= 1 1

-y o . L = - =

5 - e iy —- = =

L

==



SU, DEP.\‘\RTMENT OF STATISTICS

Room: YA Anonymous code: 0935-F2P gheet number:
(> LY [| A 4 i I-\
C ,
) Assumphions! TWe| Samples oxte]| vohdloly lcollectdd and 13/
- -
\\ACGH\cseds' Ho !t PA)= B) =0, S us Bh (CJf-PB <V
vh ~SNT T T T T N N %
Nest Naxiable | [ =5 5 | (Ohir €Y [ Where| Eii + RiCG | @
- X — N LIS
1 ‘f:" =t i 12t
Criticad | Nola® | | S% sigwi§icaunclel\e SN2 R-1) (¢ T) S
2 Xo%qo8s [~ [ K= Q4,483 | 2
Y s ‘//
Decisian e [ Revect Ro Wit | A0k et =R[UR% V&
b \
akulahiial E3i L olel |
YIC ranhdas
lndlush SHA | [10-[l $S-1a ] [ 26-29 | [5-24 | [Yoldll
Consdwer 50-18/1'1& SO-2Hjigs | S ¥log =3 L\GI'W N ftop 50
=la =\ =\ =15 16
s - \RMHoa S24icle | O B0fiee | 50116[100 SO LA ~
Bankwgl Hol 1 1) = V5 =3 =e P Y
Tt VS 2 20 \ 6 \ \olo
C L.\CU.\Q- A Ch -zci S .
/- ~D \) - 3 ri e o 'S -
(4= (e =) (A 18 )T (o= 3)T (3 -eY - (l-a)y  Gu-1)*
| V2 v 3 é ha \
JA2E 1 (eE0T (Y- ) 1%, #3156| F
‘g 3 6
Caoncliuron 1 Fobs=q7 SSC A= Y38 (% [Nl is Vsje.c:\ec)\
O, o] S%ileved, | Nhe | Plel dakio lomo| FWe
austoy tup e | Al SiauiSically |depeiadeat
own! eolch (oA e | ¢ |
. S
/,MDU&\M’/(; {4 R
\ Conclion] doeswit | M | 48| st WPTOLSES ¢p i
A , L4 4
///
//I\
7




bint M — | |\
5 3 J I3 N
o - >~ 9 \
g o) < N
s I Ll 1 ol _TO
N el ¥
3 . oD = 19 1o 1y
3D 5 ¥ 19 5l
SUIEL TVl 1o S
S g . 13 oyl
2 % o D ¥ o W\ 2
=L / apIsS| 1.l ] 1 |9
IR CEEEEECE N
R » N d |3 1 |
U TR I 2P P 3 T
S i E q.u@ 7 wm W g/ S| 9 < T A /
0 o= a8 71813
5 RN EEEPR-BE
B R RN
o o e « \)
\ I3 TS T o
o mnv v “ W |I.W %
Q) ‘5.\\ m_ 4 ..J.A = = e
o- |6 ] l.f Y = 9 -l [ Y
...M \ gl nﬂv o S = Y S _ D )
e 2 Td | 3 SER N
DR - ep 1o 12 [E (o B
4 lo v R EE n ne
. a2l (d o |}
— o -9 , ‘1(“,(\ \Wr\ 7 . ‘,IO
H O # | [0l T 13 Y 3 .
CEPAIE PR EEIIECED AR ENEN R i
D gD il al, <~ H ol g LA
=M J/L<rof S Jfcl (9
) 2 WisiG] B [J = ol >
J




SU, DEPARTMENT OF STATISTICS
Room: \|A

Anonymous code: 9035~ 2P gheet number:

~)J

©

A\

\'e

o

S

Pk

f"}ﬁ-.

G’uu-h

ol O

))

(n-

—anr"

3Cau

™

]

\G

AN

M

Cy

L

o

1)

»[C

o)

(o)

DT~

0

’l

Q¢
<

W

1)

—-—

67

oy

L C

!

T

+‘

Y Cr.\‘\‘

T\

ey

s 4

ao

ored

,
U

< \es

JeA -

o

Da

le

L. X

—

i)

19

N

A C

ol

1,

AN

o

2T




B
O
4 |
o | 1O
J C. ﬁ N\
o | 9 \ )
bl [ [ N /
6 \\‘1./1
N Ol | Ay
- Ol leall=
n.\x by O P
L ] <3
8 A [
Edin \®) ! vl
1 h- rnb ﬂlw' lmcl %
N -/ -}
+ IR : AD
— —:” 3 + 0 3 :// ’.Nll
il 3 L~ ) N
0\ - 5 /{
v 3 Q.l ; “- 5 -
o 7 Q o o) v ) >
.& ol N o n e — \
i =) Q| T = Q = \
| [0 i < | 1o | O = X
_v O/ O_ (A 7 Q
o 0, I ) - < L O D
| ¥V, o)) A AD A I o)
™ “.b JAI _\”W \H.I q G\ o - s
I TSI ol [ [ = > T
g M v [(\FAL o) b \0) o
‘”. ~ n‘r l*\ * 6 O u...-
0 a IxtiE 4 N O O =t
bL It .Iib 1y LQ O 0 - J\
~~——— S OJ...I
7
L
70
= .




