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223.30/105, 3ts.tiStica.l Methods and Computing 
Spring 20~2, lnB::rocwr. Cowles 

~---------:~:::: ____ Course no. (30 or 105) -----

Sb:m- your work on any problemr that involve calculations. 

I will g:-ade on a curve and 'l"cill give partial credit wherever possible. 

1. Aceo:-<!ing to your te>.:tbook (P- 2&4). the probability model for the blood type of a 
randomly chosen person irt the U.S is: 

Blood type I 0 A B _.!,]3 

?coba.bility · 0.45 0 40 O.ll 0 

(a) This probability model is (circle one); 

c:_ ~:;;;;;us 
ill. equally lilrnly 

iv. noneoftheal:ove 

v. all of the above 

(b) Assuming that there are no blood types other than those listed in the table, wba.t 
is the probability that a randomly selected American has type AB blood? 

/-(04'5T0.~o-eO.I/J~·D'f . 

(c) V.'ba.t is the probability that a randomly selected .-'urtenc.ut does not have Type 
0 blood? 

/- D-'-1--5-.::o. s-~ 

2. The wtal SAT scores of high school seniors in recent years have a roughly nDrnlal 
dis"---:ibution "'~th mean 11 = 1026 and standard dedation u = W9. 

(a) \\'hat IS the probability ·.bB.t a nwdomly selectOO S~T score iE higher than~ 

o~:2D"' p(X..">'"N.?O)= . 
·~ rr~' _,vJ.b' "' p(z / 3"'f-J 

(u-"7 ;zo4 J 

I 0 b 
"'/- p(z.e..sc:;-f)o=l- o./,3~ -='-0·3"1 

(b) Vl'ha.l is the pro!:>ability that >ohe sample mean :t from a random sample of 70 
SAT BCores is higher than 1100? 

.~ 

0 C I '>. 



3. The ]rima.ry purpose of a research study IE w estimate the mean tirne that it takes 
patients who unde::-go coronary artery bypass graft (CABGJ surgery to regain con­
SCIOusness after surgery. Both a point estimate and a 99% confidence interval are 
desired. The investigators plan to draw a simple random sample of patients who bad 
C!\.BG from a huge database Time to regaining conscioUSilBSs is not recorded in the 
database, so it will have to be abstracted from tbe patients' hospital records. 

(a) \\'bat is the population of inter~his study? (Circle one) 

~ patients who eyer 1mdergp CAB~ 
ii. ,;he patients who are selected at random frOill the database 

Ill the mean time to regaining coru;ciousness among all CABG patients 

iv. the meall time to regainmg ronsciorn;ness among the patients who whose­
lected at random frin tge database 

(b) V.'bat is the parameter of interest in this study? (Circle one) 

i. all patients who ever undergo C!\.BG 

ii the patJents who a.""e selected at random from the database __ 

rJ'il.Tbe me/In time to reli"a.injn~ COilSClousness among all CABG patients -., 
~ . 
1v. the mean time tO rega.ming coru;ciousness among the patlents WhO-Whose­

lected at random frin tge database 

(c) Is it likely that the distribution of time to regaining consciousness follows a 
normal distribution among all CABG patient? Briefly state why or why not. , 
"' ,,_x.,_c. ·~· J.;t:~'~ ,_. /'lN. ..,pv.-~~ ~ 'TO t0AftJ ' ' ' ~~ 

,VA~' lfl~~JoF . ~~ ~ 0 ;i fr 
~~~.x_~~~-

(d) Suppose that the investigators strongly beli~ that the distribution of time to 
regaining consciousness among all CABG patients follows a normal distribution 
with standard deviation"= 1.5 hours. 

If th~tigators want to obtain a 99% confidence int.erval o~ fP"""teT 
th~ours, how many patients should they eruoll

1 
in their ~>ilumeric 

aJlSWffi'; shcrn-· your work) !"'! ::- -:;- .-~'"1._ / . ;-: _ ,. 
• .,__ 10,--....:--• '- ~h.--"J=Vf<'~ 

.n '"' ,' <' '/.. 
(\" .···~.1;~~) ~ ), 3'i' ~ 3 ,_ ~--::--

~ "f t,(3'fo~~) 

(e) Suppose that a secondary purpose of the study is to dete:mlne whetbe; the mean 
time to regaini-ng CODSClOUSiless for all CABG patients is less than 8 hours. 

' 



' " 

~~-"--~YC'ru"'ch!c£oifl<h£•<-'olk'"'<fi-;;can a test of significance do? (Circle all that apply,) 

A prave that a null hypothesis iB false 

~s the evidence con~ned in data aga.inHI: a null hypo<-..hesi.s in favor 
of an alternative hypotbesis 

C. dets;;mjne >he probability that a null hypothesis is true 

D. all of the above 

~that the z statistic for the above hypothesis test turned out to be 

~mine the p-va.lue of the te!rt. (Numeric answer; sho;w 7our _"~;ork.)_ 
.'J4 ~A ,,_...--4<- .h~ L ~ ~~ 1!- ·.~<- ;;?--~- {4 

·-"'"' Pfl!; .--X--.1"' P.-~L~J·•''J.~< .~~~ . 
~- Would the results be significant at the O.OlleveJ? (~nefly justify 

your answer. 
J,q17'7~~ cl 

I (~>~ 
4. In a s~udy conducted in lto.Jy. 10 patients "''ith hypert.""iglyre:ridemia W<lie piaced on a 

low-!a.t, high-carbohydrate diet. Before the start of the diet, cholesteJ-a.l and triglyc-­
eride measurements were recorded fo:r eacll subJect. The variables in the dataset 
,. cLolesteroLdat" ,.,-e 

• patl!mt number 

• cholesterol level ( =ol/1) 

o triglyceride level (mmol/1) 

The resea..-chers were interested in ru;ing ~be pre-diet data to estunate the mean choles­
terol level m all umreated patients with hypertriglyceridemia. Refer to the SAS code 
a.nd output t>e1ow in au:;wering 1.:Ue follow:ing questions: 

(a) The type of confidence mter-val computed by proc means is (circle one): 

~ ..._;;_ tinteo"val__.. 

111. z mterval 

iv. none of t.he above 
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{b) The assumptions lor the use of this 'type of confidence int.erval an> (circle all that 
applj·): 

Qrne sample is a simple random sample from the population of mtere!<t. 

(j) The population distribution is approximately nonnaL . 

iii. The populatiDn distribution is approximately t. 

:v The population mean is known. 

v. Tne population stand&rd devia.tmn is kno~~ 
vi. None of •he above 

(c) CiTcle all statements below that represent valid interpretations of the con£dence 
interval 

i 

il. W~ge 95% confident that the sample mean lies between 5.615 !llld 7.851. 

(])We are 95% confident that 'the population mea.n lies ~;;:.,.5.615 and 7.851. 

rv. Ther-e is 95% probability ti::tat the sample mean lies between 5.615 and 7 .851. 
,._ There is 95% p:robability that the population mean lles between 5.615 and 

7.851. 

vi. None of the abwe 

option9 liuesiO';e • 72 

da:a cholesterol 
~nf~le '/~oup/ftp/pub/kcooles/datasets/cbolesterol.dat' 

input patno cbol-es"'erol triglycericles : 

proc means clata ~ cholesterol n ma!lll elm a.lpha ~ .05; 
var cholesterol 

= 

' 

Ano.).ysis V...-iable choleste::-ol 

Lover 95% 
Cl for Mean 

Upper 95~, 

Cl for Mean 
--------------------------------------------------

6. 7330000 5. 6146762 7. 8513238 

' 


