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Statistics for Business Analysis

IB-101
Trimester — I, End-Term Examination: September 2015

Time allowed: 2 hrs 30 min

Max Marks: 50

Roll No:

Instruction: Students are required to write Roll No on every page of the question paper,

writing anything except the Roll No will be treated as Unfair Means. In case of rough work
please use answer sheet.

Sections | No. of Questions to attempt Marks Marks
A 3 out of 5 (Short Questions) 5 Marks each 3*6 =15
B 2 out of 3 (Long Questions) 10 Marks each 2*10 =20
C Compulsory Case Study 15 Marks 15
Total Marks 50
SECTION A

A1. Five percent of the many cars produced at a plant are defective. Ten cars made at the
plant are sent to a dealership. Let X be the number of defective cars in the shipment.

a. Under what condition can we assume that X is a binomial random variable?
b. What is the prebability that two cr more cars are defective?

c. What is the expected number of defective cars?

A2. Airline passengers arrive randomly and independently at the passenger screening facility

at a major international airport. The mean arrival rate is 10 passengers per minute.

a. Compute the probability of no arrival in a 15- second period.

b. Compute the probability of at least one arrival in a 15- second period.

A3. The time it takes an international telephone operator to place an overseas phone call is

normally distributed with mean 45 seconds and standard deviation 10 seconds.

a. What is the probability that my call will go through in less than 1 minute?




b. What is the probability that | will have to wait more than 70 seconds for my call to go
through?

c. What is the probability that | will have to wait between 60 to 70 seconds for my call?

A4. Three training methods were compared to see whether they led to greater productivity

after training. The following are productivity measures for individuals trained by each
method.

Method 1 Method 2 Method 3
45 59 41
40 43 37
50 47 43
39 B 40
53 39 52
44 49 37
Sample 45.167 48 41.667
Mean '
Sample 30.167 47.6 31.067
Variance

At the 0.05 level of significance, do the three training methods lead to different levels of
productivity?

AS5. An investment analyst for Goldman Sachs and Company wanted to test the hypothesis
made by British securities experts that 70% of all foreign investors in the British market were
American. The analyst gathered a random sample of 210 accounts of foreign investors in
London and found that 130 were owned by U.S. citizens. At a = 0.05 level of significance, is

there evidence to reject the claim of the British securities experts?

SECTIONB

B1. Farmer Braun, who sells grain to Germany, owns 60 acres of wheat fields. Based on past
experience, he knows that the yield from each individual acre is normally distributed with mean
120 bushels and standard deviation 12 bushels. Help Farmer Braun plan for his next year's
crop by finding

The expected mean of the yields from Farmer Braun’s 60 acres of wheat.
The standard deviation of the sample'mean of the yields from Farmer Braun's 60

acres.

c. The probability that the mean yield per acre will exceed 123.8 bushels.
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d. The probability that the mean yield per acre will fall between 117 and 122 bushels.

B 2.Quick Logistic Company (QLC) is a national level logistic company. QLC uses three
modes of transportation for fetching goods to the desired destinations: Heavy-Duty Trucks,
Buses and Medium Capacity Mobile Vans. QLC divides the order received for shipping into
two categories: “charted’ and ‘contracted’, depending upon the choice of the customers. The
differences between the two categories are the cost of transportation, reliability and the locking
period of the couriered goods. ‘Charted’ mode involves higher cost; longer locking period but
chances of the safe delivery of the couriered goods is much higher. QLC collected the data
regarding frequency of the shipment sent last month. State the hypothesis and analyze the
data at 10 % level of significance. Comment whether three types of shipments are equally
likely to be used for both the categories.

Heavy-Duty Trucks Buses Medium Capacit
Mobile Vans
charted 12 13 11
contracted 18 7 6

B3. William C. Andrews, an organizational behavior consultant for Victory Motorcycles, has
designed a test to show the company’s supervisors the dangers of oversupervising their -
workers. A worker from the assembly line is given a series of complicated tasks to perform.
During the worker’s performance, a supervisor constantly interrupts the worker to assist him or
her in completing the tasks. The worker, upon completion of the tasks, is then given a
psychological test designed to measure the worker’s hostility toward authority (a high score
equals low hostility). Eight different workers were assigned the tasks and then interrupted for

the purpose of instructional assistance various numbers of times (line X). Their corresponding
scores on the hostility test are revealed in line Y.

(number of times worker interrupted)

5

10

10

15

15

20

20

25

Y (worker’s score on hostility test)

58

41

45

27

26

12

16

3

a. Develop the equation that best describes the relationship between the number of times

interrupted and the test score.

b. Predict the expected test score if the worker is interrupted 18 times.
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SECTIONC

Case: Metropolitan Research, Inc.,

Metropolitan Research, Inc., a consumer research organization, conducts surveys designed

to evaluate a wide variety of products and services available to consumers. In one particular

study, Metropolitan looked at consumer satisfaction with the performance of automobiles
produced by a major Detroit manufacturer. A questionnaire sent to owners of one of the
manufacturer's full-sized cars reviewed several complaints about early transmission
problems. Nationwide, the population mean mileage is 80,000 miles, with a population
standard deviation of 18,000 miles.

To learn more about the transmission failures, Metropolitan used a sample of actual
transmission repairs provided by a transmission repair firm in the Detroit area. The following

data show the actual number of miles driven for 50 vehicles at the time of transmission

failure.
85092 66998 77437 79294 121352
39323 67202 . 116803 138114 69922
64342 89341 59817 64090 86813
74276 88798 72069 63436 85586
74425 59465 53500 95774 59902
37831 94219 85288 77098 85861
77539 67998 32534 64544 69568
32609 40001 92857 53402 35662
89641 118444 101769 32464 116269
61978 73341 25066 65605 82256

For the sample descriptive statistics are:
N MEAN STDEV ~ MIN MAX
MILES 50 713340 24899 25066 13811

Prepare a managerial report summarizing the results of the survey. Your report

should address the following issue.

a) Using the data provided above, what is the standard error of the mean? Calculate
the probability that a simple random sample of 50 vehicles that will provide an

estimate of the population mean mileage at transmission failure within +/- 4,000

4
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b)

c)

miles of the population mean. Clearly state your conclusions based on this

information. o

At 95% confidence, what is the margin of error? What is the 95% confidence
interval estimate of the population mean? Clearly state your conclusions based on
this information.

Use hypothesis testing to determine whether the sample data support the conclusion
that the mean mileage of vehicles produced by this manufacturer is lower than the
national average mileage at transmission failure. Be sure to clearly state your

hypotheses. Include the test statistic, rejection rule, and conclusions in your answer.
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EXACT BINOMIAL PROBABILITIES
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Appendix A 75
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