
Name: .. _ 2.	 A social work er d id a Bay esi an ana lysis to es timate th e pro po rti on p of pati ent s 
llischarAcu from a con uuuruty hospital who were sa t isfied wit.h the care Lhey re­

Bayesian Statistics , 22S:138 ceived while ill t ile hospi ta l. 
Midt erm I. fa ll 2006 

PRACTICE PROBLEMS for Midterm I , Fall 2007	 (a ) Before collect ing any lI C" - data on t he subject , she st ud ied in formation a ll 

com pla ints filed with th e hosp ital a nd tal ked with nurses; cuaplalu s. and 
Show all Y comp uta t ions th at you ca rr y out. Use th e back of your exam pap er jf yo u oth ers who int eracted with pati ent s ill ord er La gel a roug h idea abo ut p . 
ru n out o f space. Point val ues for eac h question ar c s hown in parentheses . Bas ed o n the prclimina rv asses sment , she exp ressed bel" k nowledge ab ou t IJ 

in the form of a Beta prim : 
1. The following facts d escr ibed the st.nclcnt.s wh o took 225:138 in a recent vee r: 

I'	 ~ Bcta(4, G) 
• ~15';{ o f th e s t ude nt s were sta t is t ics grad st udents J 

i. Wh at is t he mean of I he p rio r d is tri but.ion? (numer ic a nswer) 
• 251X of th e st ude nt s were biostatisti cs ;?;rad st ud ents 

• 40% of the studen ts wer e in neither of the abo ve categories }v	 
(! 

i...(
'-r	 l (­

• GO% of the statist ics s tudents were wom en 
(b) The soc ia l worker t hen chns u a sim ple ra ndom samp le of 30 patients who had 

• 7{/X of th e bio st at isti cs st udents were wom en been discharged from th e hospital d ur ing the las t 12 months. She int ervi ewed 
•	 409{ of the st udents in oth er categories wer e women ea ch o n:-, a nd as ked wh et he r th ey were sat isfied with Ihe ca re they received " 

18 pati en ts sa id "yes .. a nd 12 sa id "no ." 

i. Wh at. paramet ric fami ly is a pprop ria te for th e likelih ood for t.hese d at a? 
(just the name) l' , (7
 

j )( ttl) U'L- "11.. o--r.n....-~
 

(c)	 The soc ia l worker com bi ned her pr ior with t.hc likel ihood a nd obtained t.he 
following posterio r d istr ibu ti on : 

p(" ly) = Beta(22 , 18) 
(b)	 Suppos e t hat the stu de nt you drew was a woman. Wha t hi th e p iobabi l­

ity that s he \V as~ sta t ist ics gr ad st ude nt a n d ~a biostat.isti cs grad She used R to calcu la te <'I 95% eq ua l-ta il cre dib le se t for p, wit h the followi ng 

st udent. given tha t she was a wom a n? resul ts: 

> qbeta(c( 0 . 025 , 0,975) , 22 , 18 ) 

[ 1]	 0 .3962080 0 69905 22 
-:.­ J i .	 Circle a ll t.hc sl at crn cnt s below that are tr ue regardiug this Bayesian 

interval . 
~) (N !"l') J (!-~~ ~J­

:J (l,' ) A. 95% of hospital patients havc a sa t isfac t ion score between O.:J9(j and 
0.699 

£.1 t. l( '') rfi':') For a pe rsoll who ag reed with the so c ial wor ker 's prior , th e pr ob­
l.-.7 abi lity is .95 t.hat th e population prop or tion p lies in th e int er val 

(0 396,0 699). 
tv7\.~	 .i; (" \ C. 9:>%o f simp le random sa m ples will p roduce n.sam ple prop ortion ill 

the interval (0.,306,0,699) 
D.	 If we took runny, m a ll)' simp le ran dom sa mp les o f size 30 from th e 

po pula tion of patient s di scharged from this hospital. 95% of th e sa m­
plcs would prod uce a. Bayesian int erval tha t co nta ined t he true ]) 



E. non e of the above	 3. Th e dat a valu e y is a random dr aw from a pr obahility distribu tion depending on 

T he sodaI wor ker dec ides th at she wou ld like to es tima te p more precisely a. pa ramet er R;
 

- tha t. iS1 she wan ts a narrower cred ible set . So she plans to d raw a new
 
simp le ra ndom sample of 10 pa tie nts. She wants to calculate an 80% p(yIR) ex R'/' eI/J ( _ R (\ - 6f ) -00 < Y < 00
 
prediction interval for th e num be r of "yeses" tha t she will get in t he new
 
sample. She uses thc pbe t ap Iuuction, with thc following outp ut : R>O
 

> pbet ap I 22 , 18 , 10 ,0 ; 10 ) 
(a) (3) W hat parametr ic fam ily is this" (Name and parameter [sj }. Gs pred
 

[I,] o 0 .00 1026584 V\ Jo A. . • (J Yi',-4t.--h- ::
 
, V \T V)~ ) , I 

[2,] 1 0 .0083647 58 IC
" ~L--v~[3,] 20 .033298 17 3 (b) (3) To wha t pa ra met ric fam ily of distr ibutions would .he conjuga te prior for 

[4,J 3 0 .085243322 R belong? (J ust na me the Iaruily.) ~ 
[5, ] 4 0 . 15539 1473
 
[6,] 5 0 .21079 19 11 I
 

[7 , J 6 0 .21558 2637 V"
 
[8,] 7 O. 164253437 ..---­

[9, ] 8 0 .0893 12807 V
 

[1 0, ] 9 0 .03 1337827
 
[11,] 10 0 .005397070
 

A	 W hat is the pro bab ility t hat. she will get. 3 "yeses" in her new sa mp le
 
of 10 people? (num eric: answer ]
 

0 cv~S-2.. 
B.	 \Vbat are t he endp oin ts of the 80% pred ict ion inte rval? (numeric
 

answer: show your work )
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