B6014 MANAGERIAL STATISTICS

Cour se Description:

This course introduces students to basic concepts in probability and statistics of relevance to manageria
decison making. Topicsinclude basic data andysis, random variables and probability distributions,
sampling digtributions, interva estimation, hypothesis testing and regression. Numerous examples are
chosen from qudity-control gpplications, finance, marketing and management.

Typeand Length of Exam:

Open book, 3 hours, calculator such as HP-12C or HP-21S required. Laptop not allowed.

Specific Topics Covered:

Destriptive gatistics, including mean, median, mode, standard deviation and variance, and the ability to
cdculate and interpret these. Elementary probability theory, understanding basics including the ability to
cdculate the probabilities of unions and intersections of Smple events.

Understand the idea of independence of events. Conditiona probabilities, Bayesrule.

Didributions, including the binomid and the normal distribution.

Sampling and sampling distributions. Understand the concept of the standard error. Be able to build
confidence intervals on the means or proportions or the difference in means or proportions based on
sample data. Understand the testing of hypotheses for means, proportions, and the difference of means
and proportions.

Linear regresson andyss. Thisincludes understanding the idea of the regresson equetion, the
correlaion coefficient and coefficient of determination. Being able to test hypotheses on the dope
(coefficients), build confidence intervals on the coefficients. Build confidence intervas on predictions.
Recommended Reading for Review:

Spiegd, Murray. Statistics. Schaum Outline Series, McGraw-Hill.

Newbold, Paul. Statigtics for Business and Economics. Prentice-Hall.

Berenson, Levine and Stephan. Statistics for Managers Using Microsoft Excdl. Prentice-Hall.
Sample Exam:

See attached.



1.

B6014 MANAGERIAL STATISTICS
Sample Exemption Exam

(3 hours, open book, calculator alowed)

Individuals who want to pursue a career in investment andysis are often encouraged to obtain the
professond designation of Chartered Financid Andyst (CFA). A candidate must pass three exams
to obtain this designation and can take only one exam in agiven year. The results of the exams held
in 1994, reported by the Inditute of Chartered Financid Analysis are summarized in the
accompanying table. One candidate is sdlected at random from those who took a CFA examin
1994.

Exam | Number of Percentage Who
Candidates Passed

I 4,149 54%

[l 2,484 64%

[l 1,431 79%

a. What isthe probability that the selected candidate passed?
b. What is the probability that the selected candidate took Exam | and passed it?
c. If the selected candidate passed, what is the probability that the candidate took Exam [117?

A fast-food chain tests each day that the number of caloriesin their “Diet-Burger” is no more than
400. Due to imperfections in the cooking processes, the number of caloriesin their Diet-Burger is
normally distributed with standard deviation 30 caories. The decision rule adopted by the fast-food
chainisto reject the null hypothess (that the mean caories is 400) if the sample mean number of
caoriesis more than 410.
If arandom sample of size 40 burgersis sdected, what is the probability of aType | error, usng this
decison rule?
If arandom sample of sze 10 burgersis sdlected and the same decison ruleis applied, do you think
the probability of a Type | error will be (check one):

lower than the one in part ).

the same asthe one in part ).

higher than the one in part ).
Suppose that the true mean number of caloriesis 422 (and the standard deviation is 30). If a
random sample of 40 burgersis selected, what is the probability of a Typell error, using this
decison rule?

Due to turnover and absenteeism at an assembly plant, 20% of the items are assembled by
inexperienced employees. Management has determined that customers return 15% of the items
assembled by inexperienced employees, whereas only 3% of the items assembled by experienced
employees are returned. Given that an item has been returned, what is the probability that it was
assembled by an experienced employee?



4. A large university wants to determine the average income their sudents earn during the summer. A
random sample of 45 fird-year business sudents produced the following statistics measured in

hundreds of dollars. X = 33.1 and s=5.0.

a. Edimate the mean summer employment income for dl firs-year business sudents, with 99%
confidence.

b. A ddidician provides a confidence interval that runs from 31.5to 33.8. Assuming he/she used the
same sample data, whét is the probability content of thisinterval?

5. A mgor beverage manufacturer sells oneliter bottles of Fruit Punch which are labeled “contains a
minimum of 10% red fruit juicg’. A liter is 100 centiliters (cl), so the label implies that there are
least 10 d of fruit juice in aone liter bottle. Snce the main ingredient is water, the manufacturer is
tempted to put more water and less fruit juice. However, federal regulations require that 97% of
bottles on the shelf meet the labding specifications (i.e,, have at least 10 d of fruit juice). Inthe
bottling process, the machine that dispenses the fruit juice is not perfect. Sometimesiit puts too
much fruit juice and sometimes not enough. Assume the amount of fruit juice put in a one-liter bottle
isnormaly distributed with a standard deviation of 1.4 d.

a. Assuming the bottling company can accurately set the mean amount dispensed. What isthe
minimum the mean can be set to so that the federd regulations are met?

b. If 60 bottles (of one liter each) are sent to a supermarket, what is the probability that 2 or more of
the bottles sent do not have enough fruit juice to meet the specifications?

6. A large consumer products company wants to measure the effect of different locd advertisng media
on the sales of its products. Specificaly, they consdered TV and newspaper advertising, and also
considered providing cents-off couponsin newspapers. Over aperiod of three months, these
variables were measured in 22 cities of roughly equa population and demographics, and the results
were andyzed usng multiple regresson. The variadles were:

SALES = sdlesin 1,000,000 dollar units.

TVAD =TV ad budget, in 10,000 dollar units.

NEWSAD = Newspaper ad budget, in 1,000 dollar units.

COUPON = 1 if coupons were given out in loca newspapers, and O otherwise.

A part of the output of the regression is given below:

Regression Satistics

R Squared (D)

Standard Error ©

ANOVA



Df SS

Regresson 1971
Resdua (B 0.447
Total

Coeffic Sandard t-Sat p-value

ients Error

I ntercept 0.376 0.130

TVAD 0.127 0.017 (A) (B)

NEWSAD 0.016 0.003

COUPON 0.100 0.075

a. Fill inthe blank spaces above in the regresson output:

(A)t-gat for TVAD =

(B) p-vauefor TVAD=

(©) R-squared=

(D) Standard Error of Estimate s=
(E) Degrees of Freedom, Error=

b. Interpret the coefficient for COUPON in words. Develop a 95% confidence interva for this
number and interpret this confidence interva in words.

c. For Pittsburgh, acity typicd of those studied, the proposed locd advertising budgets were $47,000
for TV ads and $25,000 for newspaper ads. No coupons were distributed in thisarea. What is the
predicted level of sdesin Fittsburgh in dollars?

d. Thetotd effective cost of distributing cents-off couponsin this city is $20,000. Of the three
advertisng-promotiona media congdered here, which is the most cost-effective way of increasing
sesin Pittsourgh?

e. Which of the three advertiang and promotiond media (if any) may not be having a sgnificant effect

on sales?

Let b, denote the coefficient for NEWSAD in thisregresson. Test the hypothesis (using a=5%):
Ho: b2 £ 0.01 and Ha: b2 >0.01.

Interpret your resultsin words suitable for a person who hasllittle gppreciation for gatistics.

Isthisregresson likely to be useful? Explain.



