PGDM, 2016-18
Statistics for Business Analysis
Subject Code: DM-107
Trimester — |, End-Term Examination: September 2016

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. All other instructions on
the reverse of Admit Card should be followed meticulously.

Section-A
Attempt any 3 out of 5 Short Questions, each question carries equal marks. (3'6 = 15
Marks)

Question 1:

Suppose that in past years the average price per square foot for warehouses in the United
States has been $33. A national real estate investor wants to determine whether that figure
has changed now. The investor hires a researcher who randomly samples 51 warehouses
that are for sale across the United States and finds that the mean price per square foot is
$32 67, with a standard deviation of $1.3. Assume that prices of warehouse footage are
normally distributed in population. If the researcher uses a 5% level of significance, what
statistical conclusion can be reached?  What are the hypotheses?

Question 2:

According to United National Environment Program and World Health Organization, in

Mumbai, India, air pollution standards for particulate matter are exceeded an average of 5.6

days in every three week period. Assume that the distribution of number of days exceeding

the standards per three week period is poisson distributed.

a. What is the probability that the standards are not exceeded on any day during the three
week period? '

b. What is the probability that the standards are exceeded fifteen or more days during a
three week period? :

Question 3:
The census bureau’s current population survey shows 28% of individuals, ages 25 and
older, have completed four years of college. For a sample of 15 individuals, ages 25 and
older, answer the following questions:

a. What is the probability four will have completed four years of college?

b. What is the probability three or more will have completed four years of college?

Question 4:

A production company's 350 hourly employees average 37.6 years of age, with a
standard deviation of 8.3 years. If a random sample of 45 hourly employees is
taken, what is the probability that the sample will have an average age of less than
40 years? :

Question 5:
Develop a sampling frame for the population of the research project — “Measuring the
corporate culture of cable television companies’
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Section-B
Attempt any 2 out of 3 Short Questions, each question carries equal marks. (210 = 30
Marks)

Question 6:

A company's auditor believes the per diem cost in Nashville, Tennessee, rose significantly
between 2001 and 2011. To test the belief, the auditor samples 51 business trips from the
company’s for 2001; the sample average was $190 per day, with the population standard
deviation of $18.50. The auditor selects a second random sample of 47 business trips from
the company's records for 2011; the sample average was $198 per day, with a population
standard deviation of $15.60. if he uses a risk of committing a type | error of 0.1, does the
auditor find that the per diem average expense in Nashville has gone up significantly?

Question 7:
Family transportation costs are usually higher than most people believe because those costs
include car payments, insurance, fuel costs, repairs, parking, and public transportation.

Twenty randomly selected families in four major cities are asked to use their records to
estimate a monthly figure for transportation cost. Use the data obtained and ANOVA to test
whether there is a significant difference in monthly transportation costs for families living in
these cities. Assume that alpha = .05. Discuss the business implications of your findings.

Atlanta New York ~ Los Angeles Chicago -
$650 | $250 | 3850 $540 |
480 | 525 700 450
550 300 950 615 "~
600 175 780 Bl i)
675 500 600 600
Mean 591 350 776 563
SD 78.45 155.12 134.65 82.73

Question 8:
To the Internal Revenue Service, the reasonableness of total itemized deductions depends

on the taxpayer's adjusted gross income. Large educations, which include charity and
medical deductions, are more reasonable for taxpayers with large adjusted gross incomes. If
a taxpayer claims larger than average itemized deductions for a given level of income, the
chances of an IRS audit are increased. Data (in thousands of dollars) on adjusted gross
income and the average or reasonable amount of itemized deductions follow.

Adjusted Gross | Reasonable Amount of
Income ($1000s) | Itemized Deductions
(41000s) Ml mare s |
22 9.6 e
27 9.6
32 10.1
L 48 ) i
| 65 135
I 85 = ~1Z -
| 120 Y A

a. Develop a scatter diagram for these data with adjusted gross income as the
independent variable '

b. Use the least squares method to develop the estimated regression equation
Estimate a reasonable level of total itemized deductions for a taxpayer with an
adjusted gross income of $52 500 [f this taxpayer claimed itemized deductions of
$20,400, would the IRS agent's request for an audit appear justified? Explain
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Section-C
Compulsory Case Study (15 Marks)

McCain Foods Limited is one of the most recognizable and popular brand names and today
it is the world's leading producer of French fries and various frozen food items

One of McCain's most well-known and well-liked frozen food products is its frozen pizza. In
1998, McCain introduced Crescendo Rising Crust Pizza, its first rising crust pizza. However,
sales for this pizza were not as McCain originally anticipated. This was due to the fact that
just a few months after the Crescendo introduction, Kraft introduced its Delissio frozen pizza,
and with extensive advertising, Delissio became the brand leader while McCain's Crescendo
followed in second place.

In 2004. McCain's research experts concluded that the main reason for Crescendo's lagging
leadership in its field was its lack of appeal and absence of a "cool factor" with the teenage
market. Teenagers were not able to relate to the Crescendo Rising Crust Pizza because
they did not see it as a cool and trendy product. As such, McCain needed to change its
image in order to attract the important teenage market. Research conducted in the year
2000 found that 66% of teenagers purchase a product that reflects their style and image as
"hip" and trendy; therefore portraying Crescendo as "cool" would make the product more
desirable to teens. At the time, McCain was focused on attracting teens, since research
showed that they represented a significant growth factor in the food product industry and
were the main consumers of frozen pizzas. In order for McCain to attract teens, it had to
change its advertising strategy. Research also indicated that television was the most
powerful form of media; therefore McCain chose to advertise on both English and French
channels.

As a result of this research, McCain was able to launch its new advertisements in December
2004. Its new ads were very successful. Within the first six months of the new advertising
campaign, McCain was able to double its sales goal of a 15% increase for the Crescendo
Rising Crust Pizza to a 34% year- over-year increase in ex-factory sales.

In the research process for McCain Foods Limited, many different questions were raised
regarding advertising techniques and purchase patterns among teenagers. In each of these
areas, statistics, in particular hypothesis testing plays a central role. Using the case
information and the concepts of hypothesis testing, discuss the following:

a) The case information stated that 66% of teenagers purchase products that reflect
their style and image as being hip and trendy. How would you test the
appropriateness and validity of that percentage? In -test where 900 teens are
randomly selected across Canada, 625 state that they purchase products that reflect
their style and image as being hip and trendy. Test the claim made in the case
regarding the purchase of products by teenagers reflecting their style and
image. Use a significance level of 5% to help you reach- a suitable statistical
decision. What would be the probability of discrediting the claimed percentage (of
66%) if, in fact, it were true?

b) Historically, it has been verified that 72% of all teens who ate frozen pizza were girls.
Due to apparent changes in gender tastes, it is believed that more teen boys are now
eating frozen pizzas. From a random:sample of 653 teens who eat frozen pizza, 513
are girls. Does this sample result provide sufficient evidence to conclude that a
higher proportion of teenage girls than before eat frozen pizza?

The statistical mean can be used to measure various aspects of the teen market
including amount spent, age of teenage consumers, etc. Analyze each of the
following and discuss the resulis in the context of the case information.
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a) What is the average age of the teenage consumer of the Crescendo Rising
Crust Pizza? Suppose that initial beliefs indicate that the mean age is 15. Is this
figure really correct? To test whether it is, a researcher randomly contacts 30
teenage consumers of Crescendo Rising Crust Pizza, with results shown in the
following output. Discuss the output in terms of a hypothesis test to determine
whether the mean age is actually 15 Let alpha be 0.01. Assume that the
distribution of the ages of all teenage consumers is mapped as a normal

distribution.
| Mean 16.92
Variance 30.2963 |
Observations | 30
| Df R
| t stat [ 1.91

P (T>=t) one tail | 0.0348

t Critical one-tail | 2.46
P (T>=t) two tail | 0.0696
| t Critical two-tail | 2.76 |

b) What is the average number of frozen pizzas that teens consume per year?
Suppose it is hypothesized that the figure is 37 pizzas per year. A researcher who is
knowledgeable of the teenage market claims that this figure is excessive and is
prepared to prove it. He randomly selects 20 teens, has them keep a log of foods
they eat for one year, and obtains the following figures. Analyze the data at an alpha
of 0.05. Assume that the number of frozen pizzas per end-user is a normally
distributed variable in the population.

17 37 39 14
35 52 36 43
29 13 16 38
10 .18 11 29

23 45 33 58
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n = number of pairs
d = sample difference in pairs
D = mean population difference
s, = standard deviation of sample difference

d = mean sample difference
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STANDARD NORMAL AREAS /I
/ 18
Example: P(0 = z < 1.96) = .4750 / l
This table shows the normal area between 0 and z. o
02 o £ '
0.0 00RO 0120 60 0239 } ] 0359
0478 51/ Us5 L
0.2 0871 0948 1026 ued
1255 1331 1406 i
1 591 1628 170C
0.5 191 1950 1985 2054 2 123
0.é 31 2324 154
_)t‘.l_' { ‘I .I 'F
0.8 2939 3023 1051
9 3212 3289 3315
v 3461 3531 54
1 3686 3749
. 3888 3944
1.3 4066 5
1.4 4222 4265
1.5 4357 4394
6 4474 4505
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8 4656 4678
1.9 4726 4744 7
2.0 4783 4798 4812 4817
1 4830 4842 1854 485
2.2 4868 A878 4887 489C
2.3 4898 4906 4913
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APPENDIX

STUDENT'S t CRITICAL VALUES

This table shows the r-value that defines the area for the stated degrees of freedom (). oot
Confidence Level Confidence Level
.80 90 85 98 .99 80 490 95 o8 .99
Signaicance Level for Iwo-laied 1est SGIMTnee Lever Tur Twue-lgned Test
20 10 05 02 o1 .20 0 05 02 .01
Sigmificance | evel for One-Talled Test Significance Level for One-Tailed Test
10 05 025 01 005 ° 10 0% 025 01 005
3078 6.314 12.706 31.821 63.656 36 1.306 1 688 2028 2434 2.719
i 1.886 2920 4.303 £.965 9,925 37 1.305 1.687 2.026 2431 2.715
3 1.638 2.353 3.182 4.541 5.841 38 1.304 1.686 2.024 2.42 2.712
4 1.533 2.132 2776 3.747 4,604 39 1.304 1.685 2023 2.426 2708
5 1.476 2.015 2.571 3.365 4.032 40 1.303 1.684 2.021 2.42 2.704
& 1.440 1.943 2.447 3.143 3.707 41 1.303 1.683 2.020 2.421 2.7Mm
7 1.415 1.895 2.365 2.998 3,499 42 1.302 1.682 2018 2.418 2.698
B 1.397 1.860 2,306 2. 890 3.355 43 1.302 1681 2.017 2416 2.695
9 1.383 1.B33 2.262 2821 3.250 44 1301 1.680 2.015 2.414 2.692
10 1.372 1.812 2228 2.764 3.169 45 1.301 1.679 2014 2412 2.690
1n 1.363 1.796 2.20 2.718 3.106 a6 1.300 1.679 2013 2410 2 687
12 1.356 1.782 2179 2.681 3.055 47 1.300 1.678 2.012 2.408 2.685
13 1.350 1.771 2.160 2.650 3.012 48  1.299 1.677 2011 2.407 2.682
14 1.345 1.761 2.145 2.624 2.977 49 1.299 161 2.010 2.405 2 BEO
15 1.341 1.753 2.131 2.602 2.947 50 1.299 1.676 2.008 2.403 2.678
6 1.746 2120 2.583 2.921 55 1.297 2004 2.396 2.668
17 1.740 2110 2567 2.898 60 1.296 2390 2660
18 1734 2101 2552 2878 65 1.295 2.385 2 654
19 1729 2.093 2.539 2.861 01294 2.381 2 648
20 1725 2,086 2.528 2.B45 I 1.2493 2377 2.643
21 1.323 12 2.080 2.518 2.831 =it 1.292 T 2.374 2.639
22 1.321 1.7 2.074 2.508 2.819 85 1.292 1.988 2.3 2.635
23 1.319 1.714 2.069 2.500 2.807 a0 1.291 1987 2.368 2.632
24 1.318 1711 2.064 2.492 2.797 85 1.291 1.985 2.366 2.629
25 1.316 1.708 2.060 2485 2.787 100 1.280 1.984 2364 2626
i 1.318 1,706 2056 2479 2.779 110 1,289 1.982 2.361 2.621
27 1.314 1.703 2.052 2473 2.7 120 1.289 1.980 2.358 2617
28 1.313 1.701 2.048 2.467 2763 130 1.288 1978 2.355 2614
29 1.311 1.699 2.045 2.462 2756 140 1.288 1977 2353 2611
30 1.310 1.697 2.042 2.457 2.750 150 1.287 1.976 2351 2.609
ER| 1.696 2.040 2.453 2.744 oo 1.282 1.960 2.326 2,576
32 1.694 2.037 2.449 2.738
13 1.692 2.035 2.445 2.733
34 1.891 2,032 2. 441 2.728
35 1 690 2.030 2.438 2.724
Ny nerenses, el values of Student’s sapproach the =-values m the Last e of this tahle. A commaon vule of thanth 15 10 use 2 when a3 bt 1han s ned Conseraiimg
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e show b t-tail critical values of F for the state
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