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[OI 3.13] Joint and conditional probabilities. P(A) =08 PlB) =07

¢ /< [:16’(“ N C’Q'v?{
a) Can you compute P(A and B) if you only know P(A) and P(B)? P N 0) we o(DVTf Kirov’ F.cw

b) Assuming that events A and B arise from independent random processes,

i) what is P(A and B)? P(ﬂ) X / P(B)
ii) what is P(A or B p[ﬂ) - 4 FZE) P[@aru(l?)

P,
iii) what is P(A|B)? ’/"(’?5%’;-!-)’?-) _7 = - 3
¢) If we are given that P(A and B) = 0.1, are the random variables giving rise to events A and B indepen-
dent? ] OF, ran 7 .21 P(A ana BY 7 P(AY * P(&)

d) If we are given that P(A and B) = 0.1, what is P(A|B)?

C - T would Yo depeled, becnne, PCASE) 2¥i8) XPCB)
d. ol 0.

-
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[OI 3.18] Assortative mating. Assortative mating is a nonrandom mating pattern where individuals with

similar genotypes and/or phenotypes mate with one another more frequently than what would be expected under

a random mating pattern. Researchers studying this topic collected data on eye colors of 204 Scandinavian men
and their female partners. The table below summarizes the results

Partner (female)
Blue Brown Green Total

"Blue 78 23 13 114

Brown 19 23 12 54

Self (male) Green 11 9 16 36
Total 108 55 41 204

a) What is the probability that a randomly chosen male respondent or his partner has blue eyes?

b) What is the probability that a randomly chosen male respondent with blue eyes has a partner with blue

eyes?
! c) What is the probability that a randomly chosen male respondent with brown eyes has a partner with
\\y('/ blue eyes? What about the probability of a randomly chosen male respondent with green eyes having a
( vV '1) partner with blue eyes?
#

d) Does it appear that the.'eye colors of male respondents and their partners are independent? Explain your
reasoning.

: 2% _ MY
0) Pl o )= P(Bue 1)+ P(Rloe €) - P(Bluewrd Bl ™ 5+ Foh = 2o = 7 207\

. PP o V‘;\w) '_i.m
o) 'p('b\v&’? ) L +a M) T 0,09

. . ?(B\ux.? ond DROwA E“\ s M 5:%55
c) P (Blwe § I&mnt% - T M) = |

? (Blue £ Cieen \*\} D(B\“'e' 5.“&51{5&9&) - 3 2 A LRGN
P(Green M)

) PRuet)= 22 %7053

204

~”

ANSwets for (8) ond (<) diESer and P(Bluef) disTess, wdicating e rio vatables ore
dopendent Becouse Ane vale of one yadable vapes based op the valve of- the othen

& ndependenys P(w) = P(®\A)
D3 F O-HI

Scanned with CamScanner


https://v3.camscanner.com/user/download

[OI 3.32] Is it worth it? Andy is always looking for ways to make money fast. Lately, he has been trying to
make money by gambling. Here is the game he is considering playing: The game costs $2 to play. He draws a
card from a deck. If he gets a number card (2-10), he wins nothing. For any face card (jack, queen or king), he
wins $3. For any ace, he wins $5, and he wins an extra $20 if he draws the ace of clubs.

a) Create a probability model and find Andy’s expected profit per game.

b) Would you recommend this game to Andy as a good way to make money? Explain. | 1 '
,D + 23 (’)

1410 Yoer ac cg of clbs 6 2 \¢ 3 S
._ 2(% )t

ECX = ~20.69)+1(13)+ 30.06)
S, §Y +23/(0.0n))
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[OI 4.4] Triathlon times, Part I. In triathlons, it is common for racers to be placed into age and gender
groups. Suppose two friends competed in the above below. Leo completed the race in 4948 seconds, while Mary

————

completed the race in 5513 seconds. Here is some information on the performance of two groups for a particular

race: , . )
» Men, Ages 30 - 34: mean of 4313 seconds with a standard deviation of 583 seconds. ( Y @,o’-\’)
« Women, Ages 25 - 29: mean of 5261 seconds with a standard deviation of 807‘seconds. \°

——

« The distributions of finishing times for both groups are approximately Normal.

a) Write down the short-hand for these two normal distributions.
b) What are the Z-scores for Leo’s and Mary’s finishing times? What do these Z-scores tell you?
c) Did Leo or Mary rank better in their respective groups? Explain your reasoning.

d) What percent of the triathletes did Leo finish faster than in his group?

e) What percent of the triathletes did Mary finish faster than in her group?

f) If the distributions of finishing times are not nearly normal, would your answers to parts (b) - (e) change?

‘ (a)/(,{m /1/(/1"‘ T3S, OF = $83) / Women : 4/54/ = 9R6er, O 507)

: - Yoyg — 4313
w3 - X O8T
SR LR N €33
. oSSR = 526
-Z—’magg = P07 T 0y HIR
.Z " SCOES TLcll ou /’)aw /7 A) 4 stondorel cevialons au%/ }%m e M%
g 4 7

(¢) /Mary did beHer hecawre her Z-score /s Jower, i zTdCot T W———

Cd) In R /nor-m /"iqqgl meon = ‘/3/_?/ sd = 58?)

=> 0.8620 — %6.2% Wwetre foste~ thon Led

X Subo | | So Lep was )%m‘ef fthan 13 8%
nzIe  pnwm(1.089) = sy

mpvy 37.7
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[OI 4.6] Triathlon times, Part II. In Exercise 4.4 we saw two distributions for triathlon times: N(u =

4313, 0 = 583) for Men, Ages 30 - 34 and N(u = 5261, 0 = 807) for the Women, Ages 25 - 29 group. Times
“are listed in seconds. Use this information to compute each of the following:

a) The cutoff time for the fastest 5% of athletes in the men’s group, i.e. those who took the shortest 5% of
time to finish.

b) The cutoff time for the slowest 10% of athletes in the women’s group.

(al In R W" %nom’) (0. 05 mean = 4?/3, s “-‘5'83)
=2>335Y .05 seconds
(b\ In R: %HOFM(O.Q’ mean = 56! 5d:5>07)

=2 Q95,2 seconds
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[IMS 13.5] Repeated water samples. A nonprofit wants to understand the fraction of households that have
elevated levels of lead in their drinking water. They expect at least 5% of homes will have elevated levels of
‘lead, but not more than about 30%. They randomly sample 800 homes and work with the owners to retrieve
water samples, and they compute the fraction of these homes with elevated lead levels. They repeat this 1,000

times and build a distribution of sample proportions.

a) What is this distribution called?

b) Would you expect the shape of this distribution to be symmetric, right skewed, or left skewed? Explain
your reasoning.

¢) What is the name of the variability of this distribution.

d) Suppose the researchers’ budget is reduced, and they are only able to collect 250 observations per sample,
but they can still collect 1,000 samples. They build a new distribution of sample proportions. How will
the variability of this new distribution compare to the variability of the distribution when each sample
contained 800 observations?

O\) Yo pr € O\'\%’v*f\\@wﬁ @V

5) 6;) MM vecan e DD Aol AIEIIBUR o)

DO N ge vah Oy | )o*h;;u 'L”j;j_l :ggq

c) Srancovrel Evvev

O) \O\Yi)*()(’ VOO ’ﬂ:) Wi Sy [Jovnap KRS
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We will consider the speed_gender_height data from the openintro package. This data set contains the
recordings of 1,292 UCLA students. These students were asked to fill out a survey where they were asked about,
their height, fastest speed they have ever driven, and gender. Here are the first ten rows of data.

Question 1

a. Consider the histogram of heights of male and female participants from a UCLA survey below created

with the raw data. Do the two distributions represent data distributions, sampling distributions, or
bootstrap distributions?

120

80

mow
e
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|
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b. Does it seem like a normal distribution would be a good fit for these distributions? \{ es P bO%

Qraphng Collevw  sovaewhod of A wovrmial pcurvae
c. Consider the summary statistics below. Assuming the two groups are normally distributed, write the

shorthand notation for distribution for each of the male and female heights of students from this survey.

- female ~ N (LU.IS, 7.14)
mall A~ N ((,4.0%3,6%3

gender Mean Std.Dev n

female 64.35 2.99 863
male 69.64 3.54 439

d. Calculate a 95% confidence interval for each group.

e. You will not be able to bootstrap on the exam, but you can still consider the bootstrap distribution.
Suppose all female-identifying UCLA students are the population, and recall our sample has 863 female-

identifying students in it. If you were to guess, what would your bootstrap distribution look like for
mean hieght of female-identifying students? Write the notation. d, ssmilod o data d 1 st puhon BUT

pemule ~ N(6435, 1.5) * NOIDURL Qs bution, Op(BK SUML MeoN
f. Consider two subsets of the speed_gender_height data. The first subset contains all 863 female-

identifying students from the original data set. The second subset only contains the 30 female-identifying

students from the original data set. Two bootstrap distributions (B = 10, 000) were created from these
data sets and are plotted below. How do the distributions differ?

. mal e
2.4 S

- — = 0.0 :3'6H = 0.
5€ VZ6? € Ju34 14 ..
lowe v — .35 - l.%{o.loz)=éq,l‘5 lower —S Lg.LY - 1.1 (0.164) = 64.3)

wppr —>LA35+ 1AL 0-102) ZVHEE  ypper = |64 + 1A (0.164) = (,4,9F
, [e4us, M{/.GGJ [‘9'3'alﬂ"'7ﬂ
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O_ . I... O_ _..I'll' ' Il.I_'
63 64 - 65 66 63 64 65 66
boot_mean boot_mean

(0 20[\5
loge¢ soMPle $1ze. MeonS Hhot tootehdp  will ee deef to populohion mean

g. If we calculated a 95% bootstrap confidence interval of heights using the n = 863 female-identifying !

students how would it compare to the confidence interval we generated in question 1c? | + wov .f f‘\
(et red Vpund 4h€ Sample M €an as opposS« do ke Arve ™MLt ‘

h. If we make a 99% bootstrapped confidence interval how will that compare to the bootstrap confidence
interval in question 1g? [+ waould pbe wiodkr pfe '+ ‘melvdeS nrore Aeat’

bvt <Al (em\»cveo‘ avevnd I Samplc mean.

i. Interpret your confidence interval for female-identifying students created in lc.

j. A friend claims that female-identifying students at UCLA have an average height of 70 inches. Write
out the null and alternative hypotheses that correspond to this claim. Using a 95% confidence interval,
would you believe your friend’s claim? '

> e Ave qgﬂ/a | COV\":'.I(’WT *L\.ﬂ"' “’V\‘C MK#JJ{-EHC'Q

arervel U,L,. '6, ‘/"1'663 C«{)"‘VV@S € Avc3 htiahl' o'F
forwle - identibying  UCLA SFvetents, '

M:‘ A"3 hd{ﬁlﬂ“’ O‘F ’FWal¢— ;m'{-'\PY""S UCLA Zel re

R vz 70
Hy > MFF0

Ovvr q5o/) confidence viaerve) [LHIS, b‘—l.‘?Sj Aceco,~+
(,cn“"'u.ln 2¢. Th VS’ we have eviAlende c\jp\“,,.5+ Ho e

con¢ |vole +he AVJ L\L:csln"’ fP’V' 15 female — uhn‘“-ﬁy.‘-—,j VﬁLA
4"‘Vﬁtfh4’f y € et JO incle ¢, |
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Question 2

In a recent study 109 moderately obese subjects were given a low-carbohydrate diet. The prediction was that
the subjects would lose weight on the average. After two years, the mean change was -5.5 kg with a standard

deviation of 7.0 kg.

a) What population is under consideration in the data set?

b) What parameter is being estimated?

c) What is the po'int estimate for the parameter?

d) What is the name of the statistic we use to measure the uncertainty of the point estimate?

e) Compute the value from part 2d for this context.

f) A recent magazine claimed that following a low-carbohydrate diet can help people lose 2 kg per week.
How would you set up your hypothesis to test if the claimed rate agrees with the data observed from the

study? -

\
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