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PGDM -RM (14-16)
Statistics for Business Analysis
RM-103
Trimester-l, End Term Examination: September 2014

Time allowed :2 hrs 30 min Max Marks:50
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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.
SECTION-A
A1. Military radar and missile detection system are designed to warn a country of an enemy
attack. A reliability question is whether a detection system will be able to identify an attack
and issue a warning. Assume that a particular detection system has a .90 probability of
detecting a missile attack. Use the binomial kprobability distribution to answer the following
questions. :
a) If two detection systems are instaiied in the same area and operate independently,
what is the probability that at least one of the systems will detect the attack?
b) If three systems are installed, what is the probability that at least one of the systems
will detect the attack?

¢) Would you recommend that multiple detection system be used? Explain.

A2. A hospital finds that 25% of its bills are at least one month in arrears. A random sample
of forty-five bills was taken.

a) What is the probability that less than ten bills in the sample were at least one month
in arrears?

b) What is the probability that the number of bills in the sample at least one month in
arrears was between twelve and fifteen (inclusive)?

A3. A home furnishings stores that sells bedroom furniture is conducting an end-of-month

inventory of the beds (mattress, bed spring, and frame) in stock. An auditor for the store

wants to estimate the mean values of the beds in the stock at that time. She wants to have

99% confidence that her estimate of the mean value is correct to within +$100. On the basis

of past experience, she estimates that the standard deviation of the value of a bed is $200.
a) What sample size should she select?



b) Using the sample size selected in (a), an audit was conducted, with the following
results:
X (sample mean) = $ 1,654.27 S =$184.62

Construct a 99% confidence interval estimate of the total value of the beds in the stock at the
end of the month if there were 258 beds in the stock.

A4. Carpetland salespersons average $8000 per week in sales. Steve Contois, the firm's
vice president, proposes a compensation plan with new selling incentives. Steve hopes that
the results of a trial selling period will enable him to conclude that the compensation plan
increases the average sales per salesperson.
a) Develop the appropriate null and alternative hypotheses.
b) What is the Type | error in this situation? What are the consequences of making this
error? :
c) Whatis the Type Il error in this situation? What are the consequences of making this
error?

A5. In a completely randomised design, 12 experimental units were used for the first
treatment, 15 for the second treatment and 20 for the third treatment. State the hypothesis
for the problem, complete the following ANOVA table.

At 0.05 level of significance, is there a significant difference between the treatments?

Source SS df MS F(cal) F(tab)
Between (group) 1200
Within/Error
Total 1800
SECTION B

Attempt ANY two questions in this section. Each question carries 10 marks. (2 X 10)

B1. A manager wishes to determine whether the mean times required to complete a certain
task differ for the three levels of employee training. He randomly selected 10 employees with
each of the three levels of training (Beginner, Intermediate and Advanced). Do the data



provide sufficient evidence to indicate that the mean times required to complete a certain
task. differ for at least two of the three levels of training? Test the hypothesis with 95%

confidence. The data is summarized in the table.
Level of Training n p s?

Advanced 10 242 21.54
Intermediate 10 271 18.64

Beginner _ 10 30.2 17.76

B2. A company believes that the number of salespersons employed is a good predictor of
sales. The following table exhibits sales (in thousand rupees) and number of salespersons
employed for different years.

’ Sales 120 122 118 115 100 130 140 135 130 120
(in thousand
rupees)

Numberof 10 15 12 16 20 21 22 20 15 19
Salespersons
employed

a) Develop a regression model to predict the impact of number of salesperson
employed on sales.

b) Plot appropriate graphs for observed sales and estimated sales.

c) Interpret the slope of the regression line

B3. A survey of CPAs across the United State found that the average net income for sole
proprietor CPAs is $74,914. Because this survey is now more than ten years old, an
accounting researchers wants to test this figure by taking a random sample of 112 sole
proprietor accountants in United State to determine whether the net income figure changed.

| Suppose the 112 CPAs who respond produce a sample mean of $79,268. Assume the
population standard deviation of net incomes for sole proprietor CPAs is $14,530.

a) Test the researcher claim at o = 0.05 level of significance.
b) How would the above test have changed, if accounting researcher was interested in

, testing whether the net income has increased?



c) Explain what is the role of the sample size (n=112)in the validity of the results of this
problem.

d) Construct a 95% confidence interval for the present average net income for sole
proprietor CPAs

SECTION C
Compulsory Case Study (15 marks)

Case : FRITO-LAY TARGETS THE HISPANIC Market

Founded in 1932 in San Antonio, Texas, Frito-Lay produced, distributed, and marketed
snack foods with particular emphasis on various types of chips. Today, Frito-Lay brands
account for 59% of the U.S. snack chip industry, and there are more than 45,000 Frito-
Lay employees in the United States and Canada.

In the late 1990s, despite its overall popularity, Frito-Lay faced a general lack of appeal
to Hispanics, a fast-growing U.S. market. In an effort to better penetrate that market,
Frito-Lay hired various market researchers to determine why Hispanics were not
purchasing their products as often as company officials had hoped and what could be
done about the problem. In the studies, market researchers discovered that Hispanics
thought Frito-Lay products were too bland, Frito-Lay advertisements were not being
widely viewed by Hispanics, and Hispanics tended to purchase snacks in small bags at
local grocery stores rather than in the large family-style bags sold at large supermarkets.
From the research, it was concluded that Spanish advertisements would be needed to
reach Hispanics. It was also found that using a “Happy Face” logo, which is an icon of
Frito-Lay's sister company in Mexico, was effective. Because it reminded the 63% of all
Hispanics in the United States who are Mexican American of snack foods from home,
the logo increased product familiarity.

In the research process many different numerical questions were raised regarding Frito-
Lay products, advertising techniques, and purchase patterns among Hispanics. Using
the case information and the concepts of statistical hypothesis testing, discuss the
following:

a) The case information stated that 63% of all U.S. Hispanics are Mexican
American. How might we test that figure? Suppose 850 U.S. Hispanics are
randomly selected using U.S Census Bureau information. Suppose 575 states
that they are Mexican — Americans. Test the 63 percentage using alpha of 0.05.
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b) Suppose that in the past, 94% of all Hispanic grocery shoppers were women.

c)

Perhaps due to changing cultural values, we believe that more Hispanic men are
now grocery shopping. We randomly sample 689 Hispanic grocery shoppers from
around the United States and 606 are women. Does this resuilt provide enough
evidence to conclude that a lower proportion of Hispanic grocery shoppers now
are women?

What is the average age of a purchaser of Frito- Lay? Suppose initial tests
indicate that the mean age is 31. Is this figure really correct? To test whether it is,
a researcher randomly contacts 24 purchasers of Frito- Lay for this the sample
mean is 28.81 and sample standard variation is 7.09. Discuss the output in terms
of a hypothesis test to determine whether the mean age is actually 31. Let a be
0.05.

Assume that ages of purchasers are nérmally distributed in the population.
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_ 788 Appendix F

CRITICAL VALUES OF F
This table shows the 5 percent right-tail critical values of F for the stated degrees of freedom (v). o ¥

DeGmItos Numerator Degrees of Freedom (vs)

Degrees of
Freedom {v) 1 2 3 4 5 6 7 : 8 9 G |2 ik 12
1 161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 12405 2419 2439
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74
4 7.71 6.94 6.59 6.39 6.26 6.16 6:09 6.04 6.00 5.96 5.91
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.68
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00
7 5.59 © 474 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 335 3.28
9 5.2 4.26 3.86 363 3.48 3:37 3.29 3.23 3.18 3.14 3.07
10 4.96 410 37 3.48 3.33 3.22 3.14 3.07 3.02 2.98 291
1 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2:85 2.90 285 2.79
12 4.75 3.89 3.49 3.26 3.1 3.00 2.91 2.85 2.80 2.75 2.69
13 4.67 3.81 3.41 3.18 3.03 292 2.83 2.77 271 2:67 2.60
14 4.60 3.74 3.34 ER B 2.96 2.85 2.76 2.70 2.65 2.60 2.53
15 454 3.68 3.29 3.06 2.90 2.79 2. 2.64 2.59 2.54 2.48
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 249 242
12 4.45 3.59 3.20 =206 2.81 . 2.70 2.61 2.55 2.49 245 2.38
18 4.41 3.55 F16. 299y 2.66 258 251 0 Ap 241 234
19 4.38 357 S 2.90 2.74 2.63 2.54 2.48 242 2.38 231
20 435 3.49 3.10 2.87 2.7 2.60 2.51 2.45 2.39 2:35 2.28
21 432 347 307 284 2.68 257 249 242 232 2.32 225
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23
23 4.28 3.42 303 2.80 2.64 2.53 2.44 2.37 2.32 227 2.20
24 4.26 3.40 3.01 2.78 2.62 251 2.42 2.36 2.30 2.25 2.18
25 4.24 3.39 2.99 2.76 2.60 2.49 2.40 234 2.28 224 2.16
26 4.23 3.37 2.98 2.74 2.59 247 Z3d o232 iy 2.22 2.15
27 4.21 3.35 296 . 273 2.57 2.46 .37 EEel e 2.20 2.13
28 4.20 3.34 2.95 2.7 256 245 2.36 2.29 2.24 Z19 2.12
29 4.18 333 2.93 2.70 2.55 243 235 2.28 2.22 2.18 2.10
30 4.17 332 2.92 2.69 253 242 233 2l 2.21 2.16 2.09
40 4.08 3:23 2.84 2.61 245 2.34 2:25 2.18 212 2.08 2.00
50 4.03 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07 2.03 1.95
60 4.00 315 2.76 2.53 2.37 2.25 217 2.10 2.04 1.99 192
120 3.92 3.07 2.68 2.45 2.29 2.18 2.09 2.02 1.96 191 1.83
200 3.89 3.04 2.65 2.42 2.26 214 2.06 1.98 1.93 1.88 . - 1.80
00 2.7 384 3.00 1260 2.37 2.21 2.10 e 1.94 1.88 1.83
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Numerator Degrees of Freedom (v;)
Degrees of . : . R siidhth i ‘ :
Freedom (1p) 15 20 25 30 35 40 50 60 120 200 ©

1 2459 2480 12403 o9s01 0 ZERy sty 2518 2520 ¢ Q848 onag. U543

2 19.43 19.45 19.46 1946 1947 1947 19.48 19.48 19.49 19.49 19.50

3 8.70 8.66 8.63 8.62 8.60 8.59 8.58 8.57 855 854 8.53

4 5.86 5.80 5.77 5.75 - 5.73 5.72 5.70 5.69 5.66 5.65 5.63

5 4.62 4,56 452 4.50 4.48 4.46 444 4.43 4.40 439 4.37

6 3.94 387 3.83 3.81 379 3.77. 3.75 3.74 . 3.70 3.69 3.67

7 351 3.44 3.40 338 336 3.34 332 330 3.27 325 3.23

8 322 3.15 3.11 3.08 3.06 3.04 3.02 3.01 2.97 2.95 293

9 3.01 294 2.89 2.86 2.84 2.83 2.80 2.79 275 2.73 2.71
10 2.85 277 273 2.70 2.68 266 2.64 2.62 258 256 2.54
11 2.72 2.65 2.60 2.57 2.55 2.53 251 249 245 243 2.41
12 2.62 2.54 2.50 2.47 2.44 2.43 2.40 238 234 2.32 2.30
13 2.53 2.46 2.41 2.38 2.36 2.34 2.31 2.30 2.25 2.23 2.21
14 2.46 2.39 2.34 2.31 2.28 2.27 2.24 2.22 2.18 2.16 2.13
15 2.40 2.33 2.28 2.25 222 2.20 218 2.16 2.11 2,10 2.07
16 2.35 2.28 223 2.19 2.7 215 i b 2.1 2.06 2.04 2.01
17 231 223 2.18 2.15 2.12 2.10 2.08 2.06 2.01 1.99 1.96
18 227 2.19 2.14 2.1 2.08 2.06 2.04 2.02 1.97 1.95 1.92
19 2.23 2.16 211 2.07 2.05 2.03 2.00 1.98 1.93 1.91 1.88
20 2.20 212 2.07 2.04 2.01 1.99 1.97 1.95 1.90 1.88 1.84
21 2.18 2.10 2.05 2.01 1.98 1.96 1.94 1.92 1.87 1.84 1.81
22 2.15 2.07 2.02 1.98 1.96 1.94 1.91 1.89 1.84 1.82 1.78
23 2.13 2.05 2.00 1.96 1.93 1,91 1.88 1.86 1.81 1.79 1.76
24 2.11 2.03 1.97 1.94 1.91 189 186 184 1.79 1.77 1.73
25 2.09 2.01 1.96 1.92 1.89 1.87 184 18 Y77 1.75 1.71
26 2.07 1.99 ©1.94 1.90 1.87 1.85 1.82 1.80 1.75 1.73 1.69
27 2.06 1.97 1.92 - 1.88 11.86 1.84 1.81 1.79 1.73 1.71 1.67
28 2.04 1.96 1.91 1.87 1.84 1.82 1.79 1.77 i Bra 1.69 1.66
29 2.03 1.94 1.89 1.85 1.83 1.81 177 1.75 1.70 1.67 1.64
30 2.01 1.93 1.88 1.84 1.81 1.79 1.76 1.74 1.68 1.66 1.62
40 1.92 1.84 1.78 1.74 1.72 1.69 1.66 1.64 1.58 1.55 1.51
50 1.87 1.78 1.73 1.69 1.66 1.63 1.60 1.58 1.51 1.48 1.44
60 1.84 1.75 1.69 1.65 1.62 1.59 1,56 1.53 1.47 1.44 1.39
120 1.75 1.66 1.60 1.55 1.52 1.50 146 143 135 1.32 1.26
200 1.72 1.62 1.56 1.52 1.48 1.46 1.41 1.39 1.30 1.26 1.19
0 2.7 1.67 1.57 1.51 1.46 1.42 1.39 1.35 1.32 1.22 1.17




