STATISTICS 2023 ) NAME, IN INK

FINAL EXAM SIGNATURE, IN INK

SPRING 1992 SS NUMBER, IN INK

If you do not want this exam returned publicly state that on the top.

TRUE OR FALSE. Answver with a capital T or F. (2 points each)

7‘ 1. The width of a confidence iInterval will decrease when
the slze of the sample increases 1f the level of confidence and
sample variance remain the same.

jr- 2. The point estimate for the population parameter is used
as the center value in a confidence Iinterval to estimate that
population parameter.

7P 3. A 95% confidence interval to estimate a population
parameter from a large sample 1s approximately four standard
errors wide.

-T- 4. If the p-value of a hypothesis test is 0.08 then the

null hypotheslis should be rejected for a maximum allowable error
rate of 10%.

F: 5. The p-value in a hypothesis test is the error rate we
must be willing to tolerate if we do not reject the null
hypothesis.

7_ 6. The p-value of a hypothesis test 1is the tall area
assoclated with the test statistic.

7—. 7. 1f the square of the sum of a data set with 100
observations 1is 160,000 then the mean of the data set is 4.00.

F: 8. The standard errors of point estimates increase in size
as the sample size increases.

T

9. For low degrees of freedom the t-distribution has 1less
varlance than the standard normal distribution.

f:: 10. If a 95% conflidence interval to estimate the population
"mean is (2.57, 3.86) then 1t should be concluded that 95% of the
time the population mean 1s between 2.57 and 3.86.

/ 11. If the test statlstic value in a Z-hypothesis test is 11
.then the null hypothesis would be rejected £for any
significance .level of 1% or less. :

E 12. The point estimates we use have good characteristics and
are usually equal to the value of the parameter which
they estimate. :

‘T_ 13. In a linear regression situatlion the intercept and the
slope of the regression equation are the parameters.

51



STATISTICS 2023 FINAL EXAM . SPRING 1992 PAGE 2.

STATE THE ANSWER. State the answer on the line given.

(3 points each)
’2'/20 14. What is the value of the number which would be
labelled as t 025{16)? £ (16) 2%

0.0l 15. I1f the rejection region-l1A’a two tall hypothesis
test based on a large sample is below -2.576 and above 2. 576 what
is the maximum error rate of rejecting a true null hypothesis
vhich thls researcher will tolerate? .005=5 = o= .5

oD otm

-2576 L.87¢

0.0179 16. If the value of a Z-test statistic is 2.1 and the
alternative hypothesis reads "u > 44" what is the p-value or OSL

of this hypothesis test? At
: P=.5-.4821=.0179

24
O'OSL 17. In a twvo-tall hypothesis test on a population mean
wvhat is the p-value or OSL of the hypothesis test |if the
calculated test statistic based on eleven observations s 2.764

and the population variance is unknown? P
pho) = 5= 00 => P=.02

19: 1% 2744
18. If a 95% confidence interval based on a 1large

sample to estimate a population mean is (427, 698) then what 1s
the value of the standard error of the point estimate £for the
population mean? Round your answer to two digits past the decimal

WiorH= 698 - 428 = 231: 28 = 2(2, Q1 2(1a¢-85] 6. " z(m:) = &,132¢

The following bivariate data involving X = electrical cost and Y =
overhead cost was used to estimate a regression line. The
sufficient sums are shown. Use this data to answver gquestions

19-21.

X 25 73 53 71 27 36 33 46

y 58 184 128 159 64 84 91 103
Tx=364 Ty=871 sx%=19,034 ry2-108,927  =xy=45,448

D

5 %5 . jo7.975 — 2,857 [ =
‘ 19. State the numerical value of the 1least squares )
estimate of the slope of the regression line.

>[5, [A =.2.35335

f"lﬁ-i 20. _8fate the numerical value of the least squares
ate © he y-intercept ﬁg{\the regression llne.

650 = l :7Ci(712215?

O'qgs 21. State the numerical value of the estimated linear

correlation.
Y = 0,98548
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STATE THE ANSWER. State the answer on the line given.
; (2 polnts each)

A marketing firm is interested in comparing two populations. The
firm randomly sampled twenty-five observations from each of the
populations. Use the results from the two samples to answer
questions 22 - 28.

Sample One Sample Two
mean 1642 1367
variance 121 196

1)561 22. State the numerical value of the polint estimate for '
the mean of population two. — “N

20 g 23. State the numerical value of the estimated standard
error of the point estiugte féségif me? of population two.

-— 3 - 2—-%
\‘ 24. Sé%gg'theiﬁ&meric

? valde of the point estimate for
the standard deviation of population one.

= = Vizl = I

27'5 25. Stat‘e the lnume::i.cal value of the point estimate for

the difference betwggg\the means of populations one and two.

| 53.5 Mem, = K=K = (442—= 1267 = 23§

x 26. State the numerical value of the pooled variance
estimate which would resul rom these two samples.
e 3 zm;-ns?t-t- (fin-.»—r)s_?,_ %zq (m? n %Ffﬁc}%a - 158.8
3 - 27 staté,the ndihe®1cal value of the estimated standard

error of the point estimate £for the difference between the

population means. \/f‘Z“ff*fr- - | /- = - | s
| 62' SR,*Y;- C:)I) n|+nz} - '56.;(25".5';) - /246? - 3-“02
' 28. State the numerical value of the test statistic to
test equality of the two population variances.

F- Sse = 10 414g3d

% o moius
Use the following sample o ata to answver questions 29 - 34.
-~ - —

Y

(26, 34, 12, 14, 29, 12, 22) (2 points each)

21,29 29.

State the numerical value of the sample mean.

?:—2(,’285’7

3% thl 30. state the numerical value of the sum of squares
’ for this sample of data.

SKE = 2K tx2= 364
22) ZO[ 31, State the numerlical Jalue:'of the7square of the sum
for this sample of data. - ,

z
| v )te )= (14g)t = 22,20
7@'24 32, State the n@licaﬁ%ﬁft‘i’e ot the samgle vari’ance.

29 S =78.2%809

33. State the numerical value of the sample range.

29 : Vea,,g,--.,wm,e—-}'n&‘-. S¢-12= 22
34, state the numerical value of the sample median.
fZach Oude. . 2 \2 14 (:ﬁi) 2¢ 29 ¢

53

. O



STATISTICS 2023 FINAL EXAM .t SPRING 1992 PAGE 4.

MULTIPLE CHOICE. Ansver with a capital letter. (3 polnéé'each)

(L 35, If the range of a data set is 620 units then a good

guess at the standard deviation of the data set 1is
B. 124 C. 155 D. 620

A. 310
N

(: 36. If a sample of ;S observa£tons produced a point estimate
for the mean equal to 32 and a standard error for that estimate
equal to 3.7, then the standardspevigtion of the sample is closest

to X=22 Se = 3.7 =
A. 82.0 ¥ 5 1680 c. 25.9 D. 640.0

:[) 37. If a researcher has strong evidence against the null
hypothesis in a hypothesis test the p-value of the test could be

which of the following values?
Ao 0,38 B. 0.98 C. 0.492 D. 0.003

/q 38. Which one of the following null hypotheses should be
addressed to test the proposition that the X variable 1in a
regression situation does not affect the Y variable?

AHﬁl 0 BHB1=1

C. Ho:r?1 = ﬁo D. H ﬁl = slope parameter

Assume that a regression line has been fitted to a blvariate data

set containing 22 data values. The resulting least squares
estimated regression equation appears below. Use this information
to answer questions 39 - 42. (3 points each)

-~

y = 75.0 + 463.15 (x)

2?17‘?0'3 39. What is the estimate of y when x is equal to 627
z 75.0 + 463,18 (.62)-: 28)7?0’3

3,15 ,, 0
; 40. For every one unit increase in x how much does the
value of y increase?

’75' Y% 41. state the numerical value of the least squares
estimate of the y—lntercept.

5'(7 Zq 42. I1f the standard error of the least squares estimate
of the slope is 124.2 what is the numerical value of the t~-test

statistic to test if the slope is equal to zero? Round your
-answer to two diglits past the decimal.
S = 24,2
' A
- .15 -0
64 @ 0 ¥3-0-2 _ 3.7290646023

*}" = j 84,2 B



