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STATISTICS FOR BUSIN!ESS ANALYSIS
INS-105
Trimester-l, End-Term Examination, September, 2015

Time Allowed: 2Hrs. & 30Mins.
SECTION-A (Marks: 3X5)

Q.1 Fifty percent of American think we are in a recession, even though technically we have
not had two straight quarters of negative growth. For a sample of 20 Americans, make
the following calculations.

(a) Compute the probability that exactly 12 people think we are in recession.
(b) How many people would you expect to say we are in a recession?

(c) Compute the variance and standard deviation of the number of people who think we
are in a recession.

Q.2 At the US mint in Philadelphia, 10 machines stamp out pennies in lots of 50. These lots
are arranged sequentially on a single conveyor belt, which passes an inspection station.
An inspector decides to use systematic sampling in inspecting the pennies and is trying
to decide whether to inspect every fifth or every seventh lot of pennies. Which is better?
Why?

Q.3 Concert pianist Donna Prima has become quite upset at the number of coughs occurring
in the audience just before she begins to play. On her latest tour, Donna estimates that
on average eight coughs occurs just before the start of her performance. Ms Prima has
sworn to her conductor that if she hears more than five coughs at tonight’s performance,
she will refuse to play. What is the probability that she will play tonight?

Q.4 On the basis of past experience, automobile inspectors in Pennsylvania have noticed
that 5 percent of all cars coming in for their annual inspection fail to pass. Using the
normal approximation to the binomial, find the probability that between 7 and 18 of the
next 200 cars to enter the Lancaster inspection station will fail the inspection.

Q.5 The US custom agency routinely checks all passengers arriving from foreign countries
as they enter the US. The department reports that the number of people per day found
to be carrying contraband material as they enter the US through John F. Kennedy
airport in New York averages 42 and has a standard deviation of 11. What is the
probability that in five days at the airport, the average number of passengers found
carrying contraband will exceed 507?

SECTION-B (Marks: 2X10)

Q.6 The physician care group operates a number of walk-in clinics. Patient charts indicate
the time that a patient arrived at the clinic and the time that the patient was actually seen
by a physician .Administrator Val Likmer has just received a stinging phone call from a
patient complaining of an excessive wait at the Rockridge clinic. Val pulls 49 charts at
random from last week’s workload and calculates an average wait time of 15.2 minutes.
A previous large —scale study of waiting time over several clinics had a standard
deviation of 2.5 minutes. Construct a confidence interval for the average wait time with

confidence level
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(a) 90 percent
(b) 99 percent

Q.7 A research analyst dispute a trade group’s prediction that back-to-school spending will
average $606.40 per family this year. She believe that average back-to-school spending
will significantly differ from this amount. She decides to conduct a test on the basis of a
random sample of 30 households with school-age children. She calculates the sample
mean as $622.85.She also believes that back-to-school spending is normally distributed
with a population standard deviation of $65.

(a) Specify the competing hypothesis in order to test the research analyst’s claim.

(b) Calculate the value of the test statistics.
(c) Calculate the p-value and the state the decision rule.

(d) At the 5% significance level, does average back-to-school spending differ from
$606.40?

Q.8 A professor is trying to show his students the importance of quizzes even though 90
percent of the final grade is determined by exams. He believes that the higher the quiz
grade, the higher the final grade. A random sample of 15 students in his class was
selected with the data given below:

Quiz Average Final average
59 65
92 84
72 77
90 80
95 77
87 81
89 80
77 84
76 80
65 69
97 83
42 40
94 78
62 65
91 90

(a) State the dependent(Y) variable and the independent(X) variable.
(b) Draw a scatter diagram of these data.
(c) Does the relationship between the variables appear to be linear or curvilinear?

(d) Does the Professor’s belief appear to be justified? Explain your reasoning.
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Case Study

average saving rate of 4.60%.Assume that the population standard deviation is 1.4%.
In a report, use the above information to:

one computed in each of the two surveys.
representative of the US as whole.
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SECTION-C (15 Marks)

The significant decline of savings in the US from the 1970s and 1980s to the 1990s and
2000s has been widely discussed by economist. According to the bureau of Economic
analysis, the savings rate of American households, defined as a percentage of the
disposable personal income, was 4.20% in 2009. The reported savings rate is not uniform
across the country. A public policy institute conducts two of its own surveys to compute the
savings rate in the Midwest. In the first survey, a sample of 160 households is taken and the
average savings rate is found to be 4.48% Another sample of 40 households finds an

(1) Compute the probability of obtaining a sample mean that is at least as high as the

(2) Use these probabilities to decide which of the two samples is likely to be more




Mean and variance of a hinomial probability distribution
Mean= u = E(x)=np

Var (x)=0"=np(l- p)=npq
Standard deviation = o =/npq
Poisson formula
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' STANDARD NORMAL AREAS

This table shows the normal area between () and z.

Example: P(0 < z < 1.96) =.4750
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STUDENT’S ¢ CRITICAL VALUES

This table shows the r-value that defines the area for the stated degrees of freedom (v).

Aoie: As m increascs, critical valucs of Students 1 approach the z-values in the last finc of this table. A commor rule of thumb is to use z when 2 > 30, but that is not conscrvative

~
m
N

% ) Confidence Level : Confidence Level
80 80 95 .98 .99 B 0 .95 98 99
h’ significance Level for Two-Tailed Test - . ... . Significance Level for Two-Tailed Test ;
20 .10 .05 e 72 Elad Sel .05 02 .01
% Significance Level for One-Tailed Test . Significance Level for One-Tailed Test
o 0 05 025 01 .005 v 10 05 025 01 005
9 1 39078 6.314 12.706 31.821 63.656 36 1.306 1:688 2.028 2:434 2719
2 1.886 2.920 4:303 6.965 9925 37 1305 1.687 2.026 2.431 2.715
H 3 1638 2.353 3.182 4.541 .38 1304 1.686 2.024 2.429 2712
4 1533 2132 2.776 3.747.. 4604 39° 1304 1.685 - 2023 2426 2.708
k’ 5 1476 2015 25571 3365 3 -~ 40 1303 1684 2.021 2423 2704
6 1440 1943 2447 3.143 . 3707 4191303 1683 2.020 2421 2701
S 7 1415 1.895 2.365 2.998 3.499 42 1302 1.682 2.018 2418 2.698
8 1397 1.860 2.306 2.8% 3.355 43 1.302 1.681 2.017 2.416 2:695
9 1383 1.833 2.262 2.821 3250 44 1301 1.680 2.015 2.414 2692
k; 1 1372 1.812 2.228 2.764 3.169 .45 1.301 1.679 2.014 2412 2.690
11 1383 1.79 2.201 2718 3.106 46 1300 1.679 2.013 2.410 2.687
ﬁ 12 1.3% 1.782 2.179 2:681 3.055 47 1300 1678 2.012 2.408 2685
13 1350 1.771 2.160 2.650 3.012 48 1299 1677 2.011 2.407 2,682
2 1335 1.761 2.145 2.624 2,977 49 1.299 1677 2.010 2.405 2.680
1S 1341 1.753 2131 2602 2.947 50 1299 1.676 2.009 2.403 2678
6 1337 1.746 2120 2.583 2.921 55 1297 1.673 2.004 2.39% 2,668
; 17 1333 1.740 2.110 2567 2.898 60 129 1671 2.000 2.390 2.660
| 18 1330 1.734 2.101 2552 2878 65 1295 1.669 1.997 2385 2,654
S 19 1328 1.729 2.093 2.539 2.861 70 1294 1.667 1.994 2.381 2.648
20 1325 1.725 2.086 2,528 2.845 75 1.293 1.665 1.992 2.377 2643
ﬁ 2t . 133 1.721 2.080 2518 2.831 80 1292 1.664 1.990 2.374 2.639
2 1321 1.717 2.074 2.508 2.819 85 1.292 1.663 1.988 2371 2635
23 - L1319 1.714 2.069 2.500 2.807 90 1.291 1.662 1.987 2.368 2632
S 22 1318 1.711 2.064 2.492 2.797 95  1.291 1.661 1.985 2.366 2.629
25 1.316 1.708 2.060 2.485 2.787 100 1290 1.660 1.984 2.364 2,626
H 26 1315 1.706 2.056 2.479 2.779 110 1.289 1.659 1.982 2.361 2621
27, 1314 1.703 2.052 2.473 277 120 1:289 1.658 1.980 2.358 2617
% 28 1313 1.701 2.048 2.467 2.763 130 1.288 1.657 1.978 2.355 2614
29 1311 1.699 2.045 2.462 2.756 140 1.288 1.656 1.977 2.353 2611
3 1310 1.697 2.042 2.457 2.750 150 1.287 1.655 1.976 2.351 2.609
hﬂ 31 1309 1.696 2.040 2.453 2.744 0o 1.282 1.645 1.960 2.326 2.576
32 1309 1.694 2.037 2.449 2.738
S 33 1308 1.692 2.035 2.445 2.733
34 1.307 1.691 2.032 2.441 2.728
" 35 1306 1.690 2.030 2.438 2.724
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