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1. A study of 150 first year college students, selected at random after their first full year of college, gives the
following results for high school ranking (RANK) first year GPA (grade point average) and high school SAT
score:

Average GPA = 3.19; Standard deviation GPA= 0.49
Average RANK= 2.04; Standard deviation RANK = 1.13
Average SAT = 1291; Standard deviation SAT = 163

Correlation coefficient for GPA and RANK=-.33

Correlation coefficient for GPA and SAT= .24

Correlation coefficient for RANK and SAT=-.42

Assume the SAT scores had a minimum of 910 and a maximum of 1580 and are normally distributed. RANK has a
minimum of 0 and a maximum of 6 and is not normally distributed. GPA has a minimum of 1.56 and a maximum
of 3.98 and it is normally distributed.

(a) Of the 3 correlation coefficients given to you above, please identify which pair has the strongest correlation
and which has the weakest correlation.

Shongest = RANE+DAT = {2
Weakest = GPA +<AT - 2

Y s X
(b) A student is interested in regressing first year college GPA on SAT. Using the information at the top of the

page, please find the regression equation. Clear identify the slope, intercept, x and y variables.
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(©) Please interpret the values of slope and intercept you calculated in part (b) in plain English.
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(d) Peter and Paul are USC undergraduates who were selected in this study. Peter had an SAT score of 1040
and Paul had an SAT score of 820, what are their predicted GPAs?

Yehor = 2.2 + (0007 #[040) = 3,00
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2. Lawyers frequently receive a “year-end bonus” because law firms are partnerships and the money earned is shared
among partners. There are approximately 1,000,000 lawyers in the U.S. and year 2002’s “year-end bonus”, when
calculated as a percentage change of the 2001 “year-end bonus”, is normally distributed with a mean year-end
bonus of -9% (a decrease, 2002 was a bad year compared to 2001) and a standard deviation of 16%. SHOW YOUR
WORK FOR FULL CREDIT.

a) What proportion of lawyers received year-end 2002 bonuses that were as large as or larger than their year-end

2001 bonuses?
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b) A simple rangom sample of 100 lawyers has an average year-end bonus at the | Stk percentile, what is the
actual value of that average? V\ = (O o
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c) A simple random sample of 100 lawyers has an average year-end bonus of -7.5%, what is the chance of getting
a sample average of -7.5% or higher?

n=c0
M%—»M; ~35-(4) v L9
2 T i

» e i§,} 736 M
-4 "8 He sho ded area V/%%Z

d) What is the chance that a lawyer, selected at random, will have a year-end bonus of -7.5% or higher?
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e) What percentage of lawyers have year end bonuses between -1% and +5%?
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3. The IQ scores of adult humans (age 18 and over) are approximately normally distributed with a mean of
100 and a standard deviation of 15. The highest IQ of a currently living adult as reported by the Guiness Book of
World Records belongs to Marilyn vos Savant who scored a 186 (nearly six standard deviations above average).
The maximum IQ score is 200, values estimated above it are deemed unreliable. The lowest score on record is 40.

(a) How low is the lowest 5% of all IQ scores (that is, at or below what IQ score is the lowest 5%) How high is the
highest 10% of IQ scores (that is, at or above what IQ Score is the highest 10%)? _ /4
so 2: 1L

So -4 . 1 —M y—lav Y
- 1),
50/ (2) 15 » 41.2% = ¥ ’«-&LG'D
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(b) A simple random sample of size 256 is drawn from the adult human population. What is the chance that the
sample average will exceed 1017 y) — 2S ¢
~
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(c) How large of a sample would a researcher need to select to insure that he or she is within plus or minus 1 IQ
pomt of the population mean IQ with 99% confidence?
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(d) A simple random sample of 256 USC students is’drawn from the adult human pbpulation. The sample average
1s 97 and the sample standard deviation is 30. Please test the hypothesis that USC students have lower IQ scores
than the average human. State a null and an alternative hypothesis, perform a test, state a p-value and explain your
result (do you reject or not reject the null and why). Use a 5% level of significance as your decision rule.
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4. Investors ask about the relationship between returns on investments (the money you make by investing your
money) in the United States and on investments overseas. Below is a table of total returns on investments on U.S.
and overseas stocks over a 10 year period. Assume overseas returns and US returns are both normally distributed.

FINAL IS TUESDAY 12/14/04 3:00pm-6:00pm

Year Overseas U.S.
% Return % Return
Average 1991.5000  [9.8100 16.0300
Standard Deviation |2.7386 15.6493 12.6810

(a) Suppose the correlation, r, of the U.S. and overseas returns is -.3239. Please describe the relationship between
U.S. and overseas returns in words, using r to make your description more precise.

b r==2231 fhe relehonship n%w_ (so
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N

(b) Find the regression line of overseas returns on U.S. returns. Please interpret the values of the slope and of the
intercept of this line —xFr - __
Y o XY

$lope = - SD): = - 5231 (SE3) © ~ 3793
nkerept - 5 (%) - 95100 (-3m3x1603) = 1b. 2172
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() In 1993, the retttrn 6n U.S. stocks was 10.1%, what was the predicted return on overseas stocks for that year? A Us Dot
Suppose I told you that the actual return on Overseas Stocks that year was 32.9%? Why are they so dlfferent S
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5. Does salt cause high blood pressure? One large study was done at 52 centers in 32 counties. Each center
recruited 200 subjects in 8 age- and sex- groups. Salt intake was measured, as well as blood pressure and several
possible confounding variables. After adjusting for age, sex, and the confounding variables, 25 of the centers found
a positive association between.djastolic pressure and salt intake; 27 found a negative association. Do the data
support the theory that sal high blood pressure? Answer yes or no, and explain briefly.

No, e oo sipport Associativyy ot 5 _the
yaables sppea tfo be relateod bt 7he Ttrcct ez,
M%’Mythc) /% Nt Clear becatsc 7 Cw%/cﬁaj
yesutts

6. A study on pre-meds, selected at random, gives the following results for the medical college admissions test
(MCAT) and undergraduate GPA (grade point average):

Average GPA: 3.3; Standard deviation =04 Min. GPA=2.5Max. GPA=43
Average MCAT: 10; Standard deviation =1.1 Min MCAT=7.0 Max MCAT=13
Correlation coefficient = 0.65

a) Suppose the percentile of one student's GPA is at the 90 percentile. Predict the student's percentile on the
MCAT. The scatter diagram is football shaped and the MCAT and the GPA are normal.

T A percentile bp) Mol oo 3 (.27 — BB/

<0 ’Zrﬂc;r = > Zam W“‘d’ K Zﬂar-‘—',?g = (“YX/'ZJ)
Y (X)
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b) Please construct the regression equation for MCAT on GPA. Please interpret the values of the slope and
intercept in plain English.

X
" S . - V-bX=
slope = .3 _ (is 5%’ - 19875 Inkewcept= Y -bx=(10)(1 75754 3,3)

= 4. (o003
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¢) Your wealthy cousin, a graduate of USC, is really, really dumb. He told you his GPA is a whopping

1.9. He’s now thinking of going to medical school. What is his predicted MCAT score?
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7. The pregnancy duration of human females (age 18 and over) is approximately normal with a mean of 266 days
and a standard deviation of 16 days. It is believed that older pregnant women have longer pregnancy durations. A
simple random sample of 121 older pregnant women is drawn from the population of all pregnant women. The
average pregnancy duration for the sample is 267 days and the sample standard deviation is 35.

() Please test the hypothesis that older women have longer pregnancy durations than the average woman. State a
null and an alternative hypothesis, perform a test, state a p-value and explain your result (do you reject or not reject
the null and why). Use a 5% level of significance as your decisionrule. o=, 6¢
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(b) What proportion of pregnancies have duratxon long as rlonger than 300 days" *— N\MC' MZ":;"’
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(c) Suppose a researcher is only interested in studying the proportion of pregnancies that have durations as long as
or longer than 300 days. How large of a sample would he or she have to select in order to properly invoke the
Central Limit Theorem to create confidence intervals or test hyﬁtheses about these 300+ day pregnancies?
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8. Here are two statistics on all persons who consider themselves computer programmers in 1999:

$820,000 dollars per year
$141,000 dollars per year

Which one of these numbers is the mean salary from computer programming and which one is the median salary
from computer programming in 1999? Assume the samples were of good quality.

The mean is 82/0 }m /\g:rg

[q[le) ! 0

17

The median is

Explain your choice in the space below. Be brief. This is not a long answer.
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9.High Bias and High Variance are both considered undesirable features of certain sample statistics (such as a
sample mean for example). You are working with a team on a marketing study, a sample of size 100 is drawn.
One of the variables you are interested in is the average time spent on the internet on any day. You plan to
construct confidence intervals and perform some unspecified hypothesis tests. Studies always have problems, and
today you have your choice: High Bias or High Variance. Which one would you rather deal with and why?

HiGH UAZIANCE . Ht')A vanance can bee xddressA
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10. Los Angeles International Airport handles an average of 6,000 international passengers an hour. Suppose
80% can pass through primary security, but the rest are detained for interrogation by the FBI. And suppose the FBI
can handle 1,500 passengers an hour without unreasonable delays for travelers and extra costs to the airlines (due to

missed flights and connections).

a.Over break, it is expected that as many as 8,000 international passengers will arrive per hour. When that occurs,
what is the expected proportion of passengers who will be detained?

'2(9{ (s the Capte ofel propoam (20 7)

b. Referring to part a, find the approximate chance that lesi\ than 2,000 out of 8000 international passengers will
be detained? 220D o2 = . Zr:f m
- N
N= Joo0 - 2 s-. 20 =

~ w - z?
2 - - : 4 I I . [Y
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c. Suppose the FBI decides to randomlySample passen gesmorder to speed up the screening pro€ess. What is the
chancg that a simple random sample of 100 will have between 22 and 28 passengers detained by the FBI?
n=i0 2w 28 —.za) - 2B +2.0 art s 9322 ¢
Ie [ shaded avea 5 9722-. €T
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d. Certain ethnic/racial groups appe& g’;be d?ﬁiﬁgg at much higher rates than others. Suppose a human rights
organization sends 64 persons who appear to be of middle eastern origin through the airport and 21 are detained for
interrogation. Please test the hypothesis that persons of middle eastern origin are detained in higher proportions
than the typical traveler. State a null and an alternative hypothesis, perform a test, state a p-value and explain your
result (do you reject or not reject the null and why). Use a 5% level of significance as your decision rule. You may
treat the 64 as if it were a simple random sample and it is of reasonable size. ¢ =, D%
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11. A marketing survey interviewed 1000 adults selected at random from the population of all U.S. adults. Of the
adults, 529 said they currently own a personal computer. When asked about the manufacturer of their computer,
144 of them said "Dull", 115 of them said "Compact", 175 of them said "some other company" and the rest of them
said "I don't know". The mean time of ownership (in months) for the 529 was 12.9 with a standard deviation of 8.7.

(a) A Compact executive saw the survey and is now upset, he believes that the survey was poorly done and argues
that Compact's true market share is 25% (i.e. he thinks that 25% of all adults who own computers own a Compact)
and cannot be nearly as low as the survey suggests.

Let's help the executive out. Please test the hypothesis that Compact's market share is actually 25%. Use a 5% level
of significance as your decision rule. State the null hypothesis, the alternative hypothesis, perform a test, give a p-
value, and state your conclusion in plain English: would you reject the null and on the basis of your test result do
you also think the survey was poorly done?

I-\-o'. = W S = E‘_ X =.0%
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A
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w 521
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p-value 5 o418 AP hewe less Ythan 219

(b) Suppose Compact’s true market share is REALLY 25%. What is the chance that among 529 computer owners
you would get less than 22% of them saying they owned a Compact? What is the chance that you would get

between 22% and 28% saying they owned a Compact? What is the chance that you would get at least 28% saying
they owned a Compact?
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12. A student issued the following command for analysis variable FAMILYSEI

. summarize familysei, detail

familysei

Percentiles Smallest

1% 0 0

5% 22.5 0
10% 28.2 0 Obs 1428
25% 37.3 0 Sum of Wgt. 1428
50% 63.5 Mean 68.9631
Largest Std. Dev. 39.68948

75% 92.3 175
90% 129.5 180.6 Variance 1575.255
95% 145.7 194.4 Skewness .6213121
99% 166.9 194 .4 Kurtosis 2.792152

Please answer the following questions based on the Stata results for variable FAMILYSEL. You may round the numbers given
above to one or two decimal places. For example, 39.68948 can be rounded to 39.7 or 39.69

A. Using the Stata results above, please calculate the range, the interquartile range, and list the values of the quartiles
(i.e. Q1, Q2 and Q3) (10 points)

Vavue = 4.4 -o0=194.4
Qe - @& 92.3-37.2 = 55.0
) = 289,73 , széB.&'/ Q3:q2.3

B. Is the distribution for this variable skewed? (circle one): @ NO (1 point)
Please justify your response in the space below. If you think it is skewed, please indicate the direction (left or
right skewed) of the skewness. (4 points)

s 1 Nghk Skewe < \4 N WheeH{ihe vean > nedan
W 2 also bnowm aa Posd\wlw\ skecoed .

G Suppose we could treat the 1,428 persons as a population, from it, a simple random sample of size 51 is drawn, assume
it is large enough to overcome the non-normality in the population. The mean familysei for the sample is 70. Please test the
hypothesis that something is wrong with the sample because it is biased towards higher values. Please state a null and
alternative hypothesis, perform the appropriate test and use an alpha=.05 as your decision rule. Please state clearly whether
you reject or do not reject the null and give a brief verbal (simple English) conclusion.
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13. There are 20,000 restaurants in the County of Los Angeles, 50% of them received a letter grade of "A" during
inspections, 40% received either a B or a C grade and 10% failed their inspections. Restaurant grades are not
normally distributed. My financial adviser, the Oracle, has hired you as a temporary personal assistant. Your job is
to schedule his next 16 dinners (Oracle never eats at home). Unfortunately, you didn't know about the rating
system and you never eat out because you don't have the money. So you listened to your best friend and picked
25 restaurants at random with replacement from an internet database of the 20,000 restaurants in Los Angeles.
The Oracle will give you +3 points if you choose "A" restaurants, +1.25 points if you choose "B" or "C" restaurants,
and -20 points if you choose a restaurant with a failing grade. Treat your restaurant selections as if they were a
simple random sample of restaurants.

A o C Faul
A. PIeaseQ)nstruct the probability distribution for this problem \

ootcome +3 12T -—20

probab e , 50 . 4o (o =|.0

B. What is the expected value forthe probability distribution? What is the expected value for the mean restaurant
scores for a sample of 25 restaurants selected at random with replacement (please assume that the sample is large

enough to use 7)?
v (3*,@) .\-(1.29)(‘.40).,.(—20x.|o)
P Ky . So ~—20 = O

fVﬁ—SA—wax ¢51i_¢_ ZS’//( s S = O

i

C. What is the standard deviation for this distribution?

0= V2 O pe) =\ (307(S) + (177-9%(9) +(-20-0)*(. 12)
= (.203Y

D. What is the standard deviation for the average score of a sample of 25 restaurants?

a (305
w° &e = |.34Y

E. To convert your temporary job into a permanent job, you must have accumulated an average of at least +1
points from the Oracle after picking 25 restaurants for him. What's your chance of getting an average of at least
+1 points after picking 25 restaurants? If it is not possible to calculate the chance, please write "not possible™

below and explain why. h&' « PS. 51.21. 2C f’M o &mplﬂ,% d‘g{.'
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14. You know that every UCLA student will definitely get a job after graduation. The only uncertainty is the salary.
Suppose this is what you know about the job prospects of UCLA students after graduation:

There is a 35% chance that the salary will be $20,000 per year; a 45% chance that it will be $90,000 per year; and a
20% chance that it will be $40,000 per year.

a. Construct the probability distribution for the salary of UCLA students
OUTCOMG 20000 40000 40000

PrIVaILIT .35 .20 L 45 = 1.0

b. Find the expected value and the standard deviation.

Epeckchlplve = p = (20000 x 35)¢ (40080 x . 10) ¢ (30000 x.45) = 53 £TO
e J(o 35) (2200 - 55,508) % + (o000 -5550)%.20) + (45) 79670 -55,500) %
- %0l3F2

c. Suppose a random sample of 36 UCLA students who have graduated is drawn. What is their expected
average salary? What is the standard deviation of the salary for the sample of 36? What is the chance that
the sample average will exceed $57,000

’(kur%m a & Are zat &s‘f‘v—pdy.am%

g;';"ﬁw - The Smri dvah— ) e avcra g~
a-skmqb‘*«‘}‘sm 26 % 7’@' o 32,(3(!.?2/(3:

e O S qpthr y 252,80 & = 5,330, 21

d. Suppose a random sample of 49 UCLA students who have graduated is drawn. What is their expected
average salary? What is the standard esser of the Qary? What is the chance that the sample average will
LS

exceed $57,000 2 WM&V\,
s M 85 /SOD

W&MAW
$D 'KA—L&WV"V- R3 07/J7\ = %7—,0((.?1/‘ 4q
PO + Z 4,573.1029

=, 2K Chanee. 72 S#HO00 new &
50 e chones 2= 52,00 -55560 _ g
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/té& 2207/ “

(1-.6213) = 3302
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15. An investment advisor advertises that he is "da very best" and proclaims that his clients will "retire in style" if they
hand over all of their savings to him. However, after an audit, the Securities and Exchange Commission (SEC) learned that only
6.9% of his clients had percentage returns greater than or equal to 10%. Additionally, 25% of his clients reported percentage
returns as low as or lower than -8%. One client had lost all of her savings (a total loss of 100%) but another client was at the
maximum with returns of +91%. Noting the variation in returns, the SEC assumes that his clients’ percentage returns are
normally distributed (and you should too) (Note: outliers can occur in normal distributions).

Using the information above please answer the following:

A. Please calculate the mean and stanga;; deviation of ill_ of his client’s percentage returns.
25 .09 onqinel distance= 0 --% = & 2
‘/ 2 2 scove dstane = (48— -3 -2.IC 2
—g  ongnl 1io it 21852 = 1%¥% Hthewn
-6 T +l4% 21T = K% =2

(5 L= —F-A a= R{Q-IY = <¥.322( "(’o‘fnxd M v

T or 4ldy= %lg.:ti solve oo -2.37 7.
B. Please list and cIea% im e values of the five number ﬁlﬁa??(‘or the percentage returns of all of his clients.
Please show the numeric computations when appropriate.

Mmmw:\k.—. -100% 29 R ”:; ?f 39)
QU or 15 pevont il = —87o ter= Y U2
QL or A v Median = mean = -2.39% ¥-3?2
MAX = 4917, Qz 1S +2.229,

C. Hoping to maintain his claim of “retiring in style” the advisor believes that by changing his investment decisions for
his clients, it will increase the percentage of clients with percentage returns in excess of 10% to 24% instead of the 6.9%
reported by the SEC. If the standard deviation (calculated in part A, we will assume it is correct) remains the same, what new
mean would he need to achieve his goal?

needs 4o be 2474 So —
/\V/M'M neJS = 0% M

102, 03722
i o8 New yu shovld be 4.0

D. Suppose the SEC performed a poor audit and in fact, the advisor has client percentage returns that are normally
distributed with mean 2.5% and standard deviation 6%. Please calculate the probability that at least one of three randomly
selected returns are > -4%. Please assume independence.

ok / kqda(@mkcw{wi‘khﬁaga_
-4 Q.rc///// 2:—‘{22:-; ~[-ox3

prooabileby 4 ke Ko o 867,

So 4o plek 3 and b ATEAST OnE sk S 24D,

M{, l-(mé}_wnﬁ hone) so [-—él‘{)’ = Cﬁ.??fZ,
vkl (007 ohanc.




Stat 10 Lew FINAL IS TUESDAY 12/14/04 3:00pm-6:00pm
FINAL WILL BE HELD IN THE LECTURE HALL Boelter 3400

16. Here is a correlation table:

l
_____________ et
insurance | 1.0000 $W Ps = .8’49
unemploy | 0.4872  1.0000 ’W e = - 457?
poverty | o0.1106 0.5222 1.0000 } ‘
income | 0.4115 -0.1345 k,fk\'—e$‘- = e, bOl'-}
incarceratio | 0.4473 0.4389
violence | 0.5284 0.4381 1.0000

8Q¢ _strongest negative correlation and the

Please identify the strongest positive correlation,
weakest correlation in the table:

17- The UCLA housing office wants to estimate the mean monthly rent for one bedroom apartments in the 90024 Zip code.
A random sample of size 36 is selected from the zip code area and the sample mean is found to be $1,100. The sample

standard deviation is $200. hn-l =38 t£=22.030 6,4(2 (‘dwf—.

a. Please construct a 95% confidence interval for the mean monthly rent of all one bedroom apartments in the zip

yfd&” (‘/,,;‘-) = 1,100+ 2.02%} =7 |,loo £ 63,667

b. Please construct a 99% confidence interval for the mean monthly rent of all one bedroom apartments in the zip

T () 5 1102 232522 5 | 100 +.90.533
T 5 2.227 A 977 C‘mtﬂcﬁwu.“c/ m-l=3

A What is the minimum sample size needed to generate a 95% confidence interval which has a margin of error
of + $50?

‘S)ovu‘f Y Apour S one . -
ND) W@m Vytﬂr{uM m e praf

18. Mark ONE of the columns

True | False | Statement

>< You can determine whether a distribution is right-skewed if you know its standard deviation and

its mean

Standard Deviations are either zero or are positive values
N Selection Bias is a result of mistakes made by the person or persons who design a study which
X involves sampling

X Non-response Bias is caused by researchers who fail to write a survey questionnaire properly

Observational studies differ from randomized controlled experiments in that the researchers do
not assign the subjects to treatment or control groups

i d Association may point to causation, but it is not the same as causation

parameters than a small random sample (e.g. a little over size 100)

Quantitative (or numerical) variables can be discrete or continuous

If X is a continuous random variable which is normally distributed with a mean of 100 and a

- X An extremely large biased sample (e.g. > 10,000) generates better estimates population
X standard deviation of 15 then the probability that X>115 is 0.5.

In order to have a valid probability distribution, the sum of the probabilities must equal to 1 or
100% and the probabilities themselves cannot be negative or greater than 100%.
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19. The Los Angeles Department of Transportation fines Taxicab companies that take too long to respond to
customers. Each year, the Department of Transportation tests each taxicab company by making 100 independent
calls to that company (you can treat this as a random sample of size 100) and uses this sample to check the
proportion (or percentage) of calls that are answered in a timely manner where within 15 minutes is defined as

timely.
P= R —twe pOP . ﬁ\\‘v*f R
Suppose that a taxi company's true proportion of calls answered in a timely manner is .81 (or 81%). That is, in the
course of thousands and thousands of calls, the taxicab company would be able to successfully answer 81% of the

calls within fifteen minutes.

’H PD (@) What is the chance that a random sample of 100 calls made to this taxi company will only show 77% O¥ L€SS
wgre answered in a timely manner? \p = 00 N C SW )
,37 .8\ chance (5

e - 0% 1539

a=f Pyl 100
(b) The Los Angeles Department of Transportation doesn’t know that this company has a true proportion
of calls answered in a time manner of .81 or 81%. Instead, it makes 100 independent calls to the nP pa (o)
company (treat it as a random sample) and finds that only 75% were answered in a timely manner. S o
A Please construct a 98% cqQnfidence interval for the proportion of calls answered ig a timely manner. M

w = 25X-25
px2¥(B2 )= .%tZ%’;(F X25)
= .45t ,l0|

20. A bank wonders whether omitting the annual credit card fee for customers who charge at least $2400 in a
year would increase the amount charged on the credit card. The bank makes this offer to a simple random sample
of 25 of its existing credit card customers. It then compares how much these customers charge this year with the
amount they charged last year. The mean percentage change is +12% with a standard deviation of 6%. The
amounts are nearly normally distributed.

(@) Is there a statistically significant increase in the mean amount charged? Please state a null and alternative
hypothesis, perform the appropriate test, state a p-value and use an alpha=.05 as your decision rule. Give you
conclusion in plain English please — do you reject or not reject the null and what does this mean?

fo: p=0 (o chance) - Jest i
“l ;x >0 (posv}vcchavwf..—ah Mcrwvg "t blc o= >

- 2-0 I 2571 =2 .
b/ﬁ,_s - |0 do ;.\ookup ; (O s b{(‘fﬂuckm’lr =0

we bvow that Hoe Y'WL(K 15 mu (ess than .OT
S0 Repeck dhenull i 8 STAT. Sl whiche

MEans i nea watiagi bj"(f/ scens to pnake_
Charze move

(b) Please construct a 99% confidence interval for the mean percentage change.

&
71+H% = 12+ 2.947(—%;) = 12+ 3.36
n-1=24

W

&
N
kS




