Math 316 Fall 2024 Exam 3 October 29, 2024

Name: S o /M/hd”l’l, S

Problem 1 2 3 4/5 Total
Possible 31 28 20 21 100
Received

FOR FULL CREDIT, SHOW ALL WORK RELATED TO FINDING EACH SOLUTION.

There are several 2-point problems in which I change the numbers/conditions a bit.
The idea is that you should be able to figure out the resulting change without reworking
the entire problem, especially since you will not have time to rework the problem.

Note: in the exam, CI means Confidence Interval.
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31 points 1. Inasample of 100 children, 5 were found to be Vitamin D deficient. In your work below,
use the Wilson-adjusted sample proportion p rather than p.

/10 (a) Find a 98% CI for the proportion of all children who are Vitamin D deficient.
2
- 5'.[._'2. 2,326 ~ 7.70S

A
P - . 073
roo + 2.326°% 105,410
SE = [(.033f1-.032) =~ 0253
105 410

p = .0¥37F 2.320 (:9252)
= ,059

/2 (b) If the sample were 10 of 200 (rather than 5 of 100) Vitamin D deficient, compared to 2
the CI you found in (b), the CI would now be (circle one): The Pov + 2.32¢

] LM&M Sw}e => Wider Same k)owlo(b-e 200 + 2.31('&
v v

/6 (c) Suppose that we want to find a CI whose total width is .04, that is, we want
tas2 - SEp < .02. What sample size n would we need? In finding n, let’s assume that
we do not know what the sample proportion p willbe. Sz wuce F .5 .

|, 7 \/(.9')(:-.9') < ,02
AT A

Fn 95 % .
" (.5)° < (,,_0_2)2

w4y (1.9¢) *
(™ = .+4
(.oz)L
(1) *
o 2 (0% - 4 = 2397

(r02)*% 2




Problem 1 continued

/9 (d) Suppose we believe that the true proportion of Vitamin D deficiency is .12 (i.e. 12%).
Use the Chi-Square test with a = 0.05 to test Hy: p = .12 with alternative Hy:p # .12.

Vit. D 2 2
Def. Nebde Y= (S04 (155D 4y
Obs. S 15 ‘ 57
Exp. 12 8% Af = 2~-1=1

Table 9. .02 < P<- 25

So reject H,, accept Hy -
Thet 18 m‘gm- evidence
H + P # .12,

/2 (e) Using your work from (d), what is your conclusion if using alternative H,:p > .12?

lA)rm'j Airecton | swmee ﬁ <.lz.

/2 (f) Using your work from (d), what is your conclusion if using alternative Hy:p < .12?

Ei&u- Airechon | and we now have

o2 < P <.0%

e (. Zg
so P<.0%

<0 Ff{j-e,o‘f' H;’ &&OQP+ ",54 '

there Is 9;3/" '+9’v '0@:/"'/0:
that P = °
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28 points 2. The genders of random samples, one fy@:h of threeWhools are given below.

Pepperdine/ USC MCLA Total
Male 50 50 30 2 20 25| 100

Female 50 SO 20 2 30 25 100
Total 100 50 50 200

/12 (a) Use a Chi-Square test to determine whether there is signiﬁcant evidence that gender
ratios differ at the three schools Use a =0.10

X2 = (So-%0)* (Sb~'>'0)+(30 ZS’)+(20-75) +{zo-zf)

= So D 2S X 25
- 4 + (20-25)°
' - 2
Toble 9: df = (3-1A2-1) =2 Jdo<P<.20

So Del "“9+ r:j%c:f‘ )'+D

Pepperdine USC UCLA

/2 (b) Suppose the results were instead as at right. Male 50 40 10
Whicl.l of the following would be true? Female 50 10 40
Just circle one of these four:
Larger 2 and larger P Smaller y? and larger P

@3 and smallerD Smaller y2 and smaller P

/12 (c) Focusing now on only Pepperdine and USC, find a 95% CI Pepperdine | USC
for the difference between the proportions of Pepperdine Mal 50 20
and USC Male students. ._ ale

Pz soth -.5 p.* 301-1 ~ .57 Female | 50 20
' oo+ 2 So+2 Total 100 50
- —. S
SE = [(.5N1-5) + (Sl ) ~ 542
100+ 2 cote
P =P, = T o516 - 0.9 (0512 )
| e -

—. 096 \,¢: 16S
—., 26l < p, = P, < .OT

/2 (e) Suppose that the data were instead at right (samples doubled). Pepperdine | USC

Compared to the CI in (c), the new CI would be: Male 100 60

er >@ Wider Unchanged in width Female 100 40
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20 points 3. Durlng a welght loss study, c?ach of 7 subjects with | With || Difference
was given a particular drug that is meant to decrease | Person
Drug | Placebo|| (Y; = Y5)
hunger levels, as well as a placebo (at some other
time, obviously). The hunger level data are shown at 1 82 81 1
right. For problems on this page, we are assumin 2 65 54 11
pairing and normal distribution. - 2 i; ;g _ig
/8 (a) C'oEtruct a 90% CI for the difference in mean 5 61 101 —40
difference in change. 6 107 99 3
AL = F-1=6b~ 3 7 | 77 | 114 —37
¢ T ) 943 - eo. Mean | 65.6 | 780 | —124
- Lo ' 20 — ° r
Mp L SD | 285 | 308 20.7
= IS, 20

—2F b < My < 2. 8

/4 (b) For the CI you just found, approximately how large would the sample size have needed

to be so that the margin of error t,,, - SE5 would ha\ée been Swmallan
, 20.% = (1. . 1S, 20, co
I 0] <5 Dn (17.)(2.07)] SE
s be t = (. ¥

x 495 (e e 0% colunn)

/6 (c) Compare the Drug and Placebo populations using a at a=0.10. Use a
non-directional alternative. What do you conclude about Drug vs. Placebo: 1is there
significant evidence that the drug changes hunger level?

t, S -1t -°2 _ _, 5855 AF=32P-1%¢

0.7 -
= Table 4:  [2)-05) < P <@l-re)

S0 7‘0%—0"'1’1’0‘;"’-/;-

/2 (d) Using the work from (c), is there significant evidence that the drug decreases hunger

level? (So this is now a directional test.) j R Ejk‘f' Airechon m Sh.mf’e
o \v~_~J

5



14 points 4. Same data as Problem 3. Assume pairing still, but do Person With | With | Difference
NOT assume normal distribution. Drug | Placebo | (Y; —Y)
/8 (a) Perform a Wilcoxon Signed Rank Test with a = .10 to 1 82 81 1 1
determine whether or not the drug affects hunger level. 2 65 54 11 ‘f_
W =j+2+4=3 W. = 2) 3 [ 52 ] 72 | —20-5
- [3 4 15 25 -10-3
w_ =3+S+et3 =2l 5 | 61 | 101 | —40-3
(Nohee F+21 = ;—’f=?—3-) 6 | 107 | 99 8 2|
7 77 114 =37 - (¢
T - 2. >.20 (ot
~ble X) n= P P ( .I%% Mean | 65.6 | 78.0 | —12.4
so wot S‘aw . evidence --. SD | 285 | 308 20.7

/2 (b) If Person 1 with Drug were 83 rather than 82, how would W, change? W, would be:

Larger Smaller

/2 (c) If Person 1 with Drug were 80 rather than 82, how would W, change? W, would be:
Smaller No change

/2 (d) If Person 1 with Drug were 90 rather than 82, how would W, change? W, would be:

Larger Smaller

7 points 5. A study was conducted to determine whether a woman’s risk of transmitting HIV to her
unborn child is different for the younger vs. the older the child. A sample of 100 HIV-
infected women who gave birth to two children found that, when only one of the two
siblings had HIV, it occurred in 7 of the 100 older siblings and in 15 of the younger
siblings, as shown in the table below.

Younger sibling HIV?

Yes No
Y 2 7
Older sibling HIV? ——
No 15 76

/5 (a) We are not interested in the case when both siblings are HIV positive or the case when
both are not HIV positive. We are only interested in the two cases in which one sibling
is HIV positive and the other is not (the 7 and 15). Test the hypothesis H,: the
probability of being HIV positive is the same for older siblings as it is for younger
siblings along with the alternative Hy: the probabilities are different. Use a, = .10.

K2=05=2)" ~ 2.9 o Won = Lirechimel et

IS+ jes ther W siam. evidence
Table 9, 4= : 05<P<10.  Jp nject H,, accept Hy.

/2 (b) Test the hypothesis if H, is directional, that the younger sibling (15 in the table) is more
likely than the older sibling to have HIV. Use a = .10. ]2 [ J At 1rechon .

05 - p<.l2 Thewe o "’Jﬂ’“' evidence ... .

2 \ 2 6



