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IMPORTANT - your answers have to be on the ANSWER SHEET !!!
Information you give / check in the questions DO NOT count as valid answers!

All quizzes and tests are closed book exams, so no material is permitted except for
one formula sheet per person (ONE page 8 1/2 X 11 with own selection of formula,
no text). All formula sheets must be turned in.

Also a calculator is permitted --- mobile phones are strictly forbidden!!

Take care of your time management! You can achieve 60 points, the question have
different (point-) weights. So please make sure you do not spend too much time with
single (minor) questions.

The exam paper has to remain stapled — please do not use any own paper - use the
rear pages of this exam for your calculation.

Fill your NAME on the first page and on the ANSWER SHEET !!!

| Theoretical Questions
(only one answer is correct) (1 point each = £ 31 points)

The finite population correction factor has to be used if ...
a.n>0.5N

b. n/N > 0.05

¢. N>0.5n

d. N/n > 0.05

The Central Limit Theorem says:

a. time is the central limit of everything

b. all samples are normally distributed

c. for n>30 the population of all possible sample means is approximately c
normally distributed

d. all population means are approximately normally distributed

The critical z value for a (2-sided) confidence interval with 1-o = .85 is
a. 1.64
b. 1.96
c. 1.44
d. 1.28
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10.

The margin of error
a. is subtracted from the population mean to find the confidence interval
b. measures the error type |

c. is the same as the confidence level d
d. is calculated as zq» * o,

X is ..

a. a point estimate for the population mean

b. the population mean 3

c. a point estimate for the sample mean
d. the middle of the test interval.

When & is unknown ...

a. we have to use the Binomial distribution

b. we have to use the t-distribution b
c. we have to use the Normal distribution

d. we can’t use the t-distribution

With 15 observations and o = 0.05, the (critical) t-value (ty) is
a. 2.093
b. 1.960
c.2.145
d. 1.729

With 17 degrees of freedom and o = 0.01, the (critical) t-value (ty») is
a.2.576
b. 2.898
c.2.787
d.2.797

For the interval estimation of W when & is unknown and the sample is small,

the proper distribution to use is

a. the normal distribution with n degrees of freedom

b. the normal distribution with n - 1 degrees of freedom d
c. the t distribution with n degrees of freedom

d. the t distribution with n - 1 degrees of freedom

A 95% confidence interval for a population mean is determined to be 101.4

to 118.6. If the number of observations is increased, the interval for i

a. becomes narrower

b. becomes wider a
c. does not change

d. becomes G * root(n)
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11. The level of significance in hypothesis testing is the probability of

a. rejecting a true Ho
b. accepting a true Ho N
c. accepting a false Ho
d rejecting a false Ho
12.  The confidence level
a. is (1 + level of significance)
b. can be any value between 1 and 2 .
c. is (1 — level of significance)
d. can be any value between -1 to 1
13. In hypothesis testing if the null hypothesis was correct and has been rejected
a. the correct decision has been made
b. a Type I error has been committed b
c. a Type II error has been committed
d. both errors (Type I and Type II) have been committed (severe error)
14. 1If a hypothesis is rejected at the 5 % level of significance, it
a. will also be rejected at the 10 % level
b. will not be rejected at the 10 % level N
c. will sometimes be rejected at the 10 % level
d. the hypothesis has to be changed
15. If a hypothesis test leads to not rejecting the null hypothesis
a. a Type I error may have been committed
b. a Type I error must have been committed d
c. a Type II error must have been committed
d. a Type II error may have been committed
16. The critical z value for a (2-sided) hypotheses test with 1-a. = .9 is
a. 1.64
b. 1.96 .
c. 1.44
d 1.28
17. In hypothesis testing if the null hypothesis has been rejected
a. we have proven Ha
b. we have proven that Ho is wrong
C. Ho might still be correct ¢
d. Ha is to be rejected as well
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18. A regression analysis between costs (Y in $) and units produced (X) resulted
in the following equation
Y =10,000 + 400 X
The above equation implies that an
a. increase of 6 units is associated with an increase of $ 4,000 in costs
b. increase of U units is associated with an increase of $ U*400 in costs
C. increase of 10 units is associated with an increase of $ 40,000 in costs
d. increase of 5 units is associated with an increase of $ 500 in costs
19. A regression analysis between costs (Y in $) and units produced (X) resulted
in the following equation
Y =10,000 + 400 X
a. the value 400 represents the fixed costs
b. the value 400 represents the variable costs
c. the value 400 represents the correlation
d. the value 400 represents the MSE
20. In asimple regression analysis (where Y 1s a dependent and X an
independent variable), if b is positive, then
a. there is a positive correlation between X and Y
b. if X is increased, Y may also increase
C. if Y is increased, X must decrease
d. None of these alternatives is correct.
21. The regression function is used to determine
a. the equation of the correlation
b. the strength of the relationship between the dependent and the
independent variables
c. a specific value of the dependent variable for a given value of the
independent variable
d. None of these alternatives is correct.
22. In aregression and correlation analysis if r = 1, then
a. SSE can also be equal to one
b. SSE must be equal to zero
c. SSE can be any positive value
d. SSE can be negative
23. In aregression analysis if SSE = 125 and SST = 150, then the coefficient of
determination is
a. 0.6667
b. 0.8333
c. 0.1667
d. 1.5000
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24.

25.

26.

27.

28.

29.

30.

In a linear regression y» = bo + b; * x
aif bp>1= r>1
b.if bp>0= r>0
c.if bp<1l= r2<1
d. none of the above

In a regression and correlation analysis if r* = 1, then
a. SSE = MSE

b. SSE=1

C. SSR =SST

d SSE = SST

If the coefficient of determination is equal to 64%, then the coefficient of

correlation

a. must also be equal to 0.64

b can be either -.8 or +.8

c. can be any value between -1 to +1
d can be either -.64 or +.64

SSE can never be

a. larger than SST
b. smaller than SSY
C. equal to 1

d. larger SSXY

When r =-.49

a. r2 must also be negative
b. r? is bigger than 0
c.r2=.7

d. SSE may be =0

You measure a correlation coefficient of 0.22

a. the (x;y) values are located closely around a negatively sloped line
b. the (x;y) values are located closely around a positively sloped line
c. the (x;y) values are located loosely around a negatively sloped line
d. the (x;y) values are located loosely around a positively sloped line

You measure a correlation coefficient of 0.95
a. The relation between x and y is nearly linear
b. x and y are more or less identical

c. if x double, y also nearly doubles

d. as r # 1 there is no relation between x and y
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31. In alinear regression y» =bo + b; * x
aifbj>1= r>1
b.if byj>0= r>0
c.if bj<l= <1
difb>0= r>1

IMPORTANT - your answers have to be on the ANSWER SHEET !!!
Information you give / check in the questions DO NOT count as valid answers!

 Don’t forget to enter your NAME on the answer sheet !!!

Il Applied Problems: confidence intervals and regression analyses

(only one answer is correct) (2 points each = X 20 points)

32. From a population with a variance of 36, a sample of 144 items is
selected. At 90% confidence, the margin of error is ~

a. 1.64
b. 1.96
c. 1.44
d 0.82

33. A population has a standard deviation of 4.4. A random sample of 121
items from this population is selected. The sample mean is determined
to be 49.7. At 99 % confidence, the margin of error is approximately

a. 24.44
b. 9.876
c. 1.030
d 2.576

34. A random sample of 196 statistics examinations was taken. The average
score, in the sample, was 95 with a variance of 49. The 80,64 %
confidence interval for the average examination score of the population
of the examinations is
a. 94.35 to 95.65
b 94.00 to 96.00
c. 94.53 t0 95.47
d 94.01 to 95.99

c=6
n=144
0=0.1
z.=1.645

d

c=4.4
n=121
o=0.01
7.=2.57¢

c=7

X =95
n=196
1-0=0.8064
z.=1.3
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Scenario 1
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35. Refer to scenario 1. The estimate of the Y intercept is

a. 10
b. 9.5
c. 8.5
d. 6.6

36. Refer to scenario 1. The estimate of the slope is

a. -3
b.-1.5
c. -1
d. 0.5

37. Refer to scenario 1. The coefficient of correlation is

a. -1
b.-75
c.0

d. .85

i X Vi | Xix_ |(Xi-x )} yiry_ | (yiy | (X=X )(yi-y_) | Vi & | e
1 1 5 2 4 1 1 -2 7 2 4
2 2 9 -1 1 5 25 -5 55 | 35 |12,25
3 3 3 0 0 -1 1 0 4 1 1
4 4 2 1 1 -2 4 -2 25 | 05025
5 5 1 2 4 -3 9 -6 1 0
15 | 20 10 a0 | -15 20 18 |
formal names: SSX SSY SSXY SSE
projecting Y for other x-values: 0T
16 X y=-15x+85
40 R’ = 05625
mean (X)= 3
mean (Y)= 4 ST X
SSR= 225 »
REGRESSION: SST = 40
n= 5 MSE = ‘
bi= -1,5 r= 075 o ‘ X -unlts
0 5 10
bo= 8,5 r2= 0,5625
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Scenario 2 You have analyzed the relation between the number of friends you visited
X and the gallons of gasoline you needed for the tour Y.

Xi

Vi

4

6

8

12

||| =

10

38.

39.

40.

41.

Refer to scenario 2 According to the regression: How much gas would

you use if you do not visit a friend (but just drive around a bit)?

a.0
b. 1.3
c.2.6
d.5

Refer to scenario 2  If you visit one more friend, how much more gas
do you expect to need?

a. .8

b. 10
c.1.2
d. 1.8

Refer to scenario 2

a. 20

b. 18.3
c.23.1
d. 20.6

If you visited 10 friends. How much gas do you
expect to use according to the regression model?

Refer to scenario 2 The critical t value for testing the significance of

the slope at 95% confidence is

a.3.182
b. 2.353
c. 2.999
d.2.571
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x|y [ Jodod iy [iyor iy | vt [ e | e
1 1 4 2 4 -4 16 8 4,4 | 040,16
2 2 6 -1 1 2 4 2 6,2 | 02004
3 3 8 0 0 0 0 0 8 0 0
4 4 12 1 1 4 16 4 9,8 2,2 | 4,84
5 5 10 2 4 2 4 4 11,6 | 1,6 | 2,56
15 | 40 10 40 | 18 40 7,6 |
formal names: SSX SSY SSXY SSE
projecting Y for other x-values: 5 -
6 13,4 Y- cost y=1,8x+2,6
10 | 20,6 X R*=0,81
10 +
mean (X)= 3
mean(Y)= 8
SSR= 324 5+
REGRESSION: SST= 40
= 5 —MSE= — _
bi= 1,8 r= 0,9 \ o X - units ‘
bo= 26 r= 081 ' 10
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42.

43.

44.

lll Applied Problems: Hypothesis Tests

(only one answer is correct) (3 points each = X 9 points)

The producer of breakfast cereals states that the sugar weight in
his products is normally distributed with a mean of 10 and a
standard deviation of 2. You can only use the cereals for your diet
if the sugar weight is within the tolerance (not smaller or bigger).
You eat a sample of 36 packages and (after recovering from the
stomach ache) compute a mean of 10.25. What is the result of a
test with a level of significance of o = 0.05?

a.1.5>1.28 — reject Ho
b.1.5<1.96 —» notreject Ho
c.0.75<1.28 — notreject Ho
d.0.75<1.96 —» notreject Ho

The average price of bread has been $2.20. It is believed that there
has been a change in the average price. In order to test this belief,
we randomly selected a sample of 36 of the company branches and
determined that the average price in the sample was $2.3. Assume
that the standard deviation of the population is $0.24. Test Ho: pu =
22 [Ho: p#22] witho= .10

a. 1.35<1.711 — notreject Ho

b. 2.5>1.645 — reject Ho

c. 2.5>2.054 — reject Ho

d. 1.5>2.054 = reject Ho

The producer of rolls states that the length of his products is
normally distributed with a mean of 6. A customer can only use
the rolls if the length is within the tolerance (not smaller or
bigger). He takes a sample of 16 rolls and finds a mean of 6.6 and
a sample standard deviation of 2. What is the result of a test with a
level of significance of ¢=0.20?

a.2.5>2.064 — reject Ho

b.1.2<1.341 — notreject Ho

c.1.8>1.341 — reject Ho

d.2>1.282 — reject Ho

po =10
c=2

n =36

O =1/3
x=10.25
z¥=0.75
z.=1.96
d

po =2.2
c=0.24
n =36

% =0.04
X=23
tk=2.5
z.=1.645
b

Ho =6
s=2
n=16
%205
X =6.6
t*=1.2
te15=1.341
b

o IMPORTANT - your answers have to be on the ANSWER SHEET !!!

Information you give / check in the questions DO NOT count as valid answers!
Don’t forget to enter your NAME on the answer sheet !!!
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add

NORMAL Distribution
and

t-Distribution !!!
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