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, _ A spec&fic appllcatian af the pre:ess af autcmati:,
.exams for any introductory statistics course is descrlbed. The .,
process of automating exams was accomplished by nszng the Statistifkh
Test Item Collection System (STICS) . This system was first used t

.select' a set of yuestions based on course requirements established in
advance; afterward, STICS was utilizéd to generate amultiple exams/ .
from this collection of gquestions. The procedure for automating exams

1nvclved five steps: (1).,establishing course objectives for the
material to Le covered:; (2) selecting a question frame, or

collection, to reflect the established objectives; (3) editing ad _
extens;ve revieg of the guestians cansidereﬂ fcr use; (u) réfin ng - .

exaus using the conversational ‘progras BEGET. These five steps'uere ’ .
cevergd in detail. The exan p;oductinn pragess was illust:ateﬂ by

*caurse, ana exan guestisns and ansue:é a:e p;eviﬂed in appen ises.
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c appl;catlcn of- Ehe process Of sutamatlng T o
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a Qqﬁrsé. The pracess Bf autcmaz;ng exams,was atcnmpl;shed by u51ng
i ; . ! , ’
g ; e - o R
i the S{at;stig‘i est Item Callectlnn System STICS (J arran, et al 197S)i'g
A This systemswas fir t usea ta sélegt a 5et Df qu’s iaﬁs'baaed on caufseitg—
i . quirements est bl;shed in- advan:e, afterward STIGS was’ utlllEEd to ggpgrnte
H ) R B ! } ) i . ) . ] -
multiple exams from gh;s_call ction of questiaﬁsi R S -
Since our purpgse is to ‘show how STICS can be used to prepare exams for ) -

/
[ : H
Y . = A : .
i - e oul
i e . 1 ) - E
i' ? . L ’ E'Xf - Yoo o :
!' s any inzrcdugtcry statiitiés course.,, we chose. to 111ustfaté the exam prodiction
!' .
i ° - * £ . . .
' priESE by maklng up "a new cgurse rather than use one of the courses involved 4
in Ehe devel@pment CE'STICS, The‘back guyrsgyLiefw;th_?taﬁiggi;s (D. Huff;
Norton & Co., N.Y., 1954) was- ch@sa, as.a sgafting}pgintﬂforiauf'ﬁgwrﬁgdls
. é A AL B : :
The application of STICS istin the ccntext>gf an_imag;nary céﬁrse_tha& pur— . :
. ports ta pfamote student- ad@ptan of the crl cal qu;stlanlng outl@ak expt ssé d :
. o , g . : , ; . .
in How to Lie with~S;aﬁ£§££5§ o o - : : ' T .
C S . THE PROCEQURE ‘o L
IR o - N S
The procedure for automating exams,involves five steps? (1) establishing
' '*~(2)'the selectién Df a ques- -
’

course objectives fof the material to be covered

tion frame, or collection, to, ”éfl vhe establlshed Dbjectlves, (3) edltlng
’ - B ! ’ F .

and extensive review of the questions CDﬂS;dered for use; (4) further xef;ne—
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'ﬁenﬁsftévﬁheééuestigﬁ E:émgcgnd po ible addyt;pns to ltiiand (5) generatlﬂg
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exams. These five steps,will bé covered in detail. S

- T, A

et

Sgsg!l was-tg,establish aur'abjectives for thlS new course.  Guidelines

o

n Er garlng Instruct;cnal Objeétlves (R . Mager, Féaroﬁ, Bglm@nt,_Célifg;

.H

1962) were followed fo" determlne our QG;:SE objectives EKEEPE ‘that we did not

< B K . I o

o 'atgampt to fo 11 ow Magef‘s appraach fcr the Esgablishment waspecitic'minimum
- = = ! o 'S
4vréqui§gmentsi WE faund.a thgfough te examlnatlgn Gf the matErlal in How to

‘Lie with Statistics,necéssary in order to idéﬂ}if} eﬁrl, itly whgt behavior,

or abllltles, would be fequlred of students when they flnlsh 4 course-on thlE

'“'mage:iéli For example, Huff devoted an entire chapter to the three common

. . a ;? = R R
- "averages': mean, medlan, and made. These ‘three measures were clearlyudis%
;ingui§hed_with exémples Gfswhich.typés oE,Sitﬁatiéns_W§uld best have the
’ = i,- : A ) -, % : .= _ ' u i #
"average" ‘defin éd -as ‘a mean, median, or mode. Applications as well as compu-
* : a2 = . : N i

A =" L3 = -

tatggﬁal éiéﬁéles,wéfampfééidéd- ANE égféédiéé the falléying;thréc 5pg¢ifig
iLEhavigfél;ijEEE ives EG cover tﬁls tDplc. ' : ‘ )
. 2. ) . - . -
R T - o o
b(ij-éiveh.é value saidftﬁubéian average, aestudent should recognize
téé ééed to kan.whether the avéfage is é'megn’ ﬁedia , or mode.
. . , 1 v -
(2) A student should be ablé_ta iééntify which average is most ap-

# - .

plicable, @r»informacive,!fgr’a givengsiQﬁati@@,
(3 Given a data set, the student should be- able 'to determine .the

- 4

- mean, median, and miig. . .

B

. . e
A total of 15 ijEEElVES vere dECLded upcn to 1n1tlal1y defl e what' is ex-

pected of students Eomplating’this course (See'Appandigyll. Wh1le we recagnlzed
: .. '

' that thlS set of objec lves should be regarded-as . a trial’ set, %F alse hopead

s

¢ . . : . : . “ i .
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that it would not be necessary to feﬁurn-ta'this,agtivity; ' ‘
: ' 4 : : . '
nif.ThiS process of. ES bl;shlng course ijeztlves far How to Lie with Stat— T
ics ptdvgd-timélgéﬁsuming; IdEntlle and . sta ting. suc clntly what we. ex—

L3

pgc?ed-nf gtuaént behavior after

_at ‘the ends éf‘several‘days rather than thfeeféonsecﬁtive days.) - )
: . ‘ = . ) . ’ / . f L
Step 2 involved Ehf selection-of a qgasgian frame (collection) based on

the objectives established in Step’l. Tﬁzs required (a) choosing keyterms

"1ikely to' be associated w

S . . o /
’ and (b) rynning th' STICS program S E

vith ques g’ elated to our choice of objectives;
n.qu Y, | . ] )
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large collection of questlons and ° answerg, tha National ‘File.

Each item in the Natiaﬁal_File'hag}associated with it a series of key-
; i - : 5

A \ _; - : .- i o . .
terms and question QhafaEEEi}éEiES (Technical Report).  Generally, keyterms

lndlﬁate statistical toplc coverage while quéSEiDn\théfatteristics,desctibe

'such things as estimated difficulty, que g,;type (essay; multiple, ch@;c;,

ff . )

'giii )fﬂﬁé. Our plan was to 1n1tlally selegt on the basis Df kéyterms only in

Q

ERIC
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hopes of forming a large pool of questions that could later be refined us;ng
. . " 7 - -
. question characteristics. N cu SR ;
B = -t ’ : : -

We began'Ey searching the list of keytéfmszfgf the National File (see

Qﬁpleting thé material took apPerimately

i

fthree days. (Th;s time 1nvestﬁénz_was made up of one to three hour sessions .
) ade up 0 ;

ms. llkely to be associated with our own set of ObjECt—

f

Appendix 2) to find term
ives. For example -~ “Cn
= ' 5 . L4
f )
_ijegéive 6. Given a dataiset, a student should be able to determine
the meaﬁ, median, and mode. _ SRy
Exfeyterms ‘chosen: MEAN MEDIAN ,MODE N . K
i = \»! ‘7: .
1
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’ {:’ ngegtiveb7;f A‘std&eﬁtsghﬁﬁlﬂ:Eélgﬁlév%n_j

L I fgihiih have baen 1nc0rrectly

- e S R T T T
-~ % Keyterms-chosen: - TYPICHLPIC/GRAPH, COMMONPITFALLS, HISTOGRAM -

Objective 3. ‘A student should be  ab1éjté défiﬁé\;;f7:7{_ iin,
. . . : * ’ . .

'Reyterms chosen: SIMELERANDQMiszﬁATIEIED' 5?f~fr¥ffj' N !’, i;' ERUI

£

We spent. arbund two hours Qha’s ng keyEEEms 11}?7 Zy,';;' ,i.:_- T ';ii

Next, we used ;he :Dnighsatlgﬁal pragram SELEET several Elmes EJ obt ln‘a

- 1_,, .
* o =

collection of questlons Tirked to our gh oices of kéyg&rhsi, SELEGi d%s“used

. .more<gf?%2§2ce partly becau -of a. §y§teﬁ 5?'§h‘ nd paftly because we c@mmliﬁed

. ""1,
a classical blundef! (SELECT beglns by agklng 1f the user is an e petta We

[l L. E=

modestly said yes. And miss e%§§ mess sa e’?bu?fFa numbet Qf changes °

,u

L e L L

occdffed since nuf 1ast us& ﬂf't anafam ) Dllaw;ng theée dlfflcultkes, . -

\i!

WhiEh Stretchéd over a two da% perieii we d;d make a“45 mlnute run ta éxt E’
. ,' = - & ' = - = =
an inltlal questlon pc@l of 194 quéstlons? FRAMECI) We &pected that many of

A
Ehese items wauld have to be dlscardgs but hoped th it would proy ide mgst - .

A sample run of

of the items ﬁEEdEd for Afepaflg_exams'

» I B - LS
.. . . L . .

- =,

. SELECT appea??:in Appendig'Bg

L o E" 1nvolved the exam'natlcn and subsequent Edltlng of FRAME(l) The-
|' * . N . . 3 ) . . ) 3 J )
full set of questions were prinﬁed 50 we cguld fevieW*each item. _Wé»déﬂlded
. L a”",: ) . . E . . . 1 : i ‘ . . ) w 7
- that 53 questions (27%) were acceptable including those that needed minor maai—‘;




,Vj‘

: fiéatiéngy Slnce we waﬁted a larger item pnal“ we- reconsidered th?%ﬂltial fun,

of SELECI and‘madg some chang The usuél SEarQh,b351s 'sed by SELEC? is tc'
'“reir;evé 1tem5‘an the is Df what are Qalled pflmary keyterms. These atelﬁ'
terms ﬁ’hat__ the quescmn calss:Lf,,e _ *’g rds as c:los’é’s’t;-: tci Ehe ‘central top’ié(s_)

':}Fgf”example,

’ T €

-aan questlcn.v In addltionﬁ seco,d Iy keyterms alsa ar333951gned EG Itémsiw

| i ONG
a. keyzerm suzh as - CDMMDNPIIFALLS 15n t llkely to. be attached to

# -
',

: a questlmn as a primar?;kegterm, but it aftan w111 appear as-a seaandary keyi

* . B o+

'1term."WeAmcaiEiéd dur use Df SELEGT 's0 that 1t would search for bcth prlmafy

-‘;'- s = = sy

and SECBﬂdat! keytefms an%‘made use of édaftiaﬂal keytetms thaiﬁ%e had nagl%tted
s 8 : - .

pfev1ouslyi Dur nev run Df SELEGT ylelded 43 new ltemE—' Wéffﬁund onlj éight

vwof these (19K) acceptable. 'The»totgleacceptablé ngw=was,61. S
A N SRR e i ‘
T At thlS point ‘we decided Ea;fecéns ider our initial set of bbjectives. We.

b [

'”“Eanludei that we had al wgd How to Li'e W1 th Stat sti ics to domigpté our choice
! e, : N

(
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41afgely by introducing Dbjéﬂtives thatliﬁéi;z§ ccmputatlanal actl ities. 51% 
).

P
QDulE not @e Suppﬂrted by that bgok alone. WE had DbjEEthES Chat falthfhlly

L . .

: . . N
*h uld gain m Our EGufEE. fWa then revised Duf aet of objeécives.*

‘mm

L - - o N . £ 8 . .

Ma

i

Ty

. the notion’ Q; confiderice 1ntervals (DéﬂEEEIVES 13 through 17 in Appgndlx 4

. e l

*« 'When How to Lie with Statéstics was’ publ’shed (lESé)'LE was p:obably very .

faallstlc to do no more than'mentlcﬁ that a standard error is a useful piece
. ! . IR 1 -
of lnf@tmatlan "But, now ;t seems - unw15e nat ) have students learn Ehat they

= Sy

) RETR 4

ator or qgmputar) and- to ln:lude doing .s0 amgng the ijgc ives of-this kind

.themselves can obtaln th#% useful p ece of infotmgiiaﬁ (ﬁslfg, _pocket calguﬁ

ot

= :

of 'course. Similar aréuemgnts led to the addiggon of new objectives such as

tliose dealing with confidence limits for -a mean, .etc.

o T . ¥ : ) -
= : L

- ’ . = - ' ‘

ty

=

i

.

\

-cf Dbjectlves téﬁ‘he palnt thag we had neglected include any abjecti%és that

J/
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-took’ three days to provide us with a coll

,k =
R - A
‘I' ‘;-.
o ; ) . . c i -
Again we- feturqed tG\ZBLECT and aghin we extracted and égflned a new pool

. of quesﬁiansf .This re;onsidgr;tionxaf':bjegiives and re-extraction eof items

-

- kSﬁSE:é iﬁleVEd extensive édltlng oft our %’Estlcn Erame ta prépate for
exam_genératign.-rln dGlﬁthhlS we seteup our questicn callectlon 50 that exams

ﬁould’ﬁe @repéfed by-using random sampling withig two questi@n gfauﬁs — one

- ; . A s R S L . L . o :
‘consisting of quegtidﬁg requiring less than five mlqutesi the other consisting

of questions rated five minutes or-more. Within each of these groups we chose

- . v Ne - s _
to hate the frequency of qu&sti@n,[a aling ‘with' an ijECthE dependent on the

;ri L 7; . = .

relative imﬁortancé of the objectiye: Question f:equencies weravin a 3:2:1

'

‘ratfh with the highest frequency .applying to the most importdnt gbjectives.

Tablé 1 summariéed the ‘distribution QE’Questians thag we de:ided-upqg}

B

In arriving at this, dlSEflbuﬁan of questlons we faund it necgssary to

discard 31 questlcns and to wr;ce 17 new questlmns. lf we ha ad nat made thls
‘adjuStmEﬁt we wauld nat have been in a position to Eﬂplay the Slmpla random -

* -

sampling teahnique that léﬁer was used in fatming exams. We ‘would have had
+* o .
a great excess, of questians 1nVQIV1ng computational skills and‘few iE ény,

i 4

! i . ii 3 5 ) I ) T = i i
questions concerned with several other abjectlvesi IhlS—pfOEESS afvadgusts
‘ment required apprcximately four days of effort. Most.of this time was con-"

sumed in wrltlng ‘new itéms ard addlng them to the‘qugstion frame. 'Although

we had haped for even meE,!DnE ‘of our rewards for having used the Ndtional
, ( . L | :
File was that 47 items did not have to be written. ' 7

Step 5 was acfually generating a series .of exams' using the conversational

program BEGET. We gb&ﬁd‘sfauqd ah Rour using a ‘tefminal ta.@?tain the three
exams iisted in Appendix 5 (aﬂEWEf guldellnés were also obtained)... Since we

® v ; \..t.i L ff*"\

i.li
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Co TABLE 1. —-Distribution of questions in the frame sampled’ for preparing exams
: : . S . L e . 8
L = -V \\‘ .
= — —— e = B —— *
. - - .\ . RELATIVE QUESTIONS, |
: DBJECT‘IVE ' B T R - .. IMPORTANCE * -, N FRAME
: 1. Identlfy haw sample ;nfgrdgtlon wa b a;ned E M o 4
2. Identlfy b;as in.a samplé : S o ., M D A
3. Define §nd explaln random and strati fie d ) - ’ y 7
samples i o H . 6
. T : . ;j . / . . : - .
4.  Distinguish, among the Eh:ee common avetages M o 4
¥ 3. Identlfy which- avafage is mast appl;cable T ,i o ' 2 V_ -
'ia Calc ate ‘a mean, médlan, and mode . 7 H = ;? '6 -
. Identify misleading ar'pébrly constructéﬂ_ _ -
graphs A S : D S | 4
8. The éffect of sample éi;e on results oM o L&
: 9. Define and explain.IEvél'@E'signiiican;e~ - M g
léi.eDefiﬁevand explain the standard error of . ; — R _
’ a mean : : - S ' Lz :
Tl Ré:agnlze use of standard gnd/or ptobable 3
. o error _ — ’ . L : .20 T
12,* REEGFHLZE that small dlfferences may be ‘ v
i meaningless - ¢ , oL 2
%13. Use of a random numbgfs'table L. 2
l14. Recognize ‘the 1ntafralat10nah1p of 51gﬁlfl— o .
. cance level, varlablllty, tolerable error, (Sﬁ ) .
and sample size _ : _ - H : 6
15. Qal:ulate a range and standard deviation M N 4
.\16. Test for a Signifiéant difference between
.. means : s o L 2
17. .Create a confidence interval for the mean . .- H _ 6
, ‘ . TOTAL QUESTIONS 64
. kS . ) : . =y ’
* - ’ - Tk . ' i i
A ngh lmpottance, M: medlum 1mthtance 'L: Low importance L.
o ‘Half Gf these quéSEl%ﬁS belang to eaah ‘'of ®he- two graups based on eutlmatéd time
IR -time quuled - .
13 ) . . ) . A . !% R
Q - . T . : T
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s used,é'sp cial fibbnn and farms in’ prlntlng Ehese Exams we alsa had ah ove£;=

. _ . Sk - . : ' .
-night-delay befére they weré~avail§blé-* Usgél;yiwe can: print esams within . .«

30 minutes of running BEGET. - - . X e
BEGETZmaRES prévisian for génerating exams By_séméling gfoups ﬁhat-zad\v

be deflnéd using either keyterms of questlbn EharactEEistlcs._-Keyﬁefms,uséd

één be either those thataappear 1n the Natlonal File or new terms added during

the Ed'zihg pracess. In this“case,ﬂour qu es ion frame h,d been set:up so that
G v . . L

T

‘we didn't need toluse keyterms at all when examé were generatedg‘ We only
\ z - X N R - . - . o . -, L ® n V : : 'A N 3
needed to specifx timé‘feﬁﬁirédsin’aﬁéﬁerihg questions to form these exams.

if four questions from the group
\

and gsecand randam sampla D.E

For each exam we asked fnﬁ,ﬁne randam sampleL

- of questions requi:ing 1éss¥t

fl\g ﬂlﬂut&

2 ¢

e wolld like to report thaziﬁé'@gfefdelighcéafwith the three exams in
&y J o : : :
Appéﬂdl but feel obliged. to poirt out: that theré were some di ff ties.

. - . -

L= 2 T

Answefs were not prDVldad for two questlons l#?ﬁxaﬁ 2. T(This is béing:éérs

SR A f o , s _ L :
. -reccad as questigns and answers in thé'ﬂati@nal File undergo external review.) -
’ ' ' * R - 5 v :
Hore 1mpafzantly, Questicn 10 1n Exam 3 was totally unacaepg, le. Scmehﬁwila‘

=

questlon asklnk for Elaws in a graph that hadn't been printed p;n;trateq Dur

= &

s&feenlng and Edltlng actlv1tles aﬁd maﬂaged to come out of h1d1ﬂg in our flrgt

Y
‘trial of the exam generator. App%fently, BEGET provides no pratect;an against

3

- improper items We humans are still needed.
o b . .

,- ’ N ’ : “ l

= '

y ; DISCUSSION

SR SR |

¥ =

orts to automate exams for our How to Lie with

. We invested
L3
. around ten days in’settiﬁg up so that new exams can be generated with rela-

i =

Q o - . . 4

1
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T tively little addétiénal iﬂ%asiment of effort. ﬁﬁila part of thié startﬁup,
cost ‘car be assignad to’ Shartcﬂmlngs in the flles and prcgrams now making up

-STICS, most af tﬁls time was requ;rad fo activities ‘that depend on pecple —

ading the instructions pravided iﬂafsegfﬁdasumented" ra'famsi‘fﬁ‘
8 i : de : ed"" prog

t. o including e

LECT. | R AT

R

’ z-Ai: ?SéttiﬁgfabjEQtiVES takes time. So does resetting objectives. La@king
"~ at items selected to reflect obje E% res, takes time, D;Scardlng unaccept blf

items*;akes‘timea,'And.writing new items Eakes~maré timé.h’thlé‘pfogfams_may

later be develbped to ald in these aCElVlElEE; these are naw and prcbably 31*

wéys w1ll a EE m a”tly people :dominated EﬁthlEiESaH_

=: & ,: . [ . * PR
'ﬂ/if s

Ihen where - do schemas l;ke STICS fit in? .Even. thaigh tha ﬁampanants Gf--

' -STICS used invﬁhis Exeféiéévaré sti ll ‘evo lv;ng, -they pfcbably are adaquate
A B o o - 7
for picturing where the payoffs are.’ By ard large, they seem taihe?asfmuch

i-

=atticudiﬂal'as they are time-saving. Ihey»afa;aétitudinalrinith% sense that

 they maké'it seém’cfedible that two or more people;can zcncenz%ate~theif Y

efforts durlng a period- DE a mDnEh or so anl reach aﬁgagreement on caur&eﬂ

LR

‘objectives that are expressed in thé exémslthat s;udenﬁsgléteg willitake[
ALl of this dan be done without a schere like STICS, bpé~i§;ré£él} isfdéné;
Ei STICS makes it possib;é to coqﬁert.ﬁandaf's ;g;eeménts Dﬂ;@bjeétivég;gc Ffi%‘

*ﬂjAﬁéf'sidié;GnteﬁtéaE Eheékinds GEVQQéStiénS ﬁhgé”thqée"@bjectiv%s;iééﬂ éo;:

Tz . . /V"". ’ ' b E;

- Lo N ;ﬁ . . .
y It makes 1t pags;ble to: push th - process fast enough so. that affiVlﬂg at

]

» =

<an acc jp’gble question Etame doesn' t fEQULEE SlY axerclses in recalllng what' s

A

rr

~been done; and where thiﬂgs*stand now. It makes it realistic .to believe that

- : # l
. . ’ . . - S , ,
a cougpe can be sek up so that student exams consis l will .be e in agreément’

- =

with course objectives over a period of time. ° o ;o
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If a course can be htogght past the Staftaup pail d Scfthacdexaﬁs.are%i  i

ibéing,prgduéed— the %lme sav;ngs bEEDmé téasqnably Qleari Iﬁ 15 to 20 mina-'

E

‘utes.a EEGET user now - can set up’ f;ve exams like thuse in Appendlx 5 ‘These

. are exams::eady fqr re p ducélcn and accompanled by answer guidél 'gs " The lwﬁ%.

;1"55 ﬁ-FiQE¢$f3 éasy‘tp;;e.l; 7" L_;:H. :-]. ‘ fig; L
QTﬁélpfchEm ié arriving at'a séaté that %ill Support;éﬁam’geﬁéfatiéﬂ;

. Here é%ICS foéfs help thét will: vafy-wiéély Efam case to casegg “1f STICS

suppl;es 3/5\05 the quésti@ﬁsxgggAgggggfg neededxfér a‘course, the ‘time,

'nAsav1ngs w;ll be apprg;iablag But, our éxéeriEﬁEé'EO»date gugggsts that 3/45

FAREE . o " i T =

. V_=may_be high for the current version of the Natigﬁél'File_agd t;ha't._ifm--;z.::n_m:;‘-!-_-'T e

oo s - o ¥ . . o
[ : 3 . s . - : . . - : =

peoplg it néver will be high. ngétimgsﬂzhefreaﬁtian Df'pe’pla  €%3¢§1 ng -
q,es l,ﬁS;ig!"I didn't 1ikevﬁé;t_éf'ﬁha‘quéétiaﬁs,,bu;;l can ié@k_ag thémv
and Qrite new ones EhaE:I S% liké."; féen.S;;C§ §aves¢%imgl ;LE;muﬁprléSSv
! éiﬁé tﬁfn whén héndiéraftingiis Eegardéd észﬁécéssafy; |
&hile tﬁe.pfgced&fe w§lf611@§edgmay:seem lengthy ]and Eigé ccnsﬁﬁing,
< two 1mpértaﬁt feétures shnuld be noted 1 PR d - L

=D Startsup eff@rts may be Eubstantlal but these effancs should "~

i

e

; be fepald over several yea ot taleame in Eerms Df QleaL caufgé e e '
|expectatlgns and carrespﬂndl ex ams ;. e

: . g [ T
= N ' L i

2). EHEfe shDuld be lmpr@ved canglstency Df course re q Emencg.

.

e .- The pur p se Df EhlE paper . is tn make expllclt a meﬁns of uslng ‘the STICS tf

’ e : | ;

ystem to Elarlfy abjeztlves ‘for a cuurge and create gxam1natlans based upan
: .o ; L

i

those ijectivesi We attempted tn shgw one means of ub;llzlng the’system

Lo

Ear ‘an 1mag1nary course uSan Huff b@ok HDW to LlE w1th Eﬁrtlstlgh{ Whllé

‘our axample ‘kept to afWell;definéd Small sgbset of material, thé;prcgégufe
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-

e T

Aruitoxt provided by Eic:




es under consideration.’
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Lie with Statistics, New Yo k w W. Norﬁ@n &
lager - R.F. (1962), Preparing [,r'f,,mct;;onal Bb_‘] ctive 75, Belfiont: Fearon - )
.D., Bugbee, ‘A. (1978) Automating I:.}.dm‘:- for-a
¥ . The Beginning of a C*’g‘g Study, paper ‘présented
'ntlorl, Atlanca,, Lecr&,la : . -
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' ,
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.o o Appendix 1

1. Student should be able to look for and 1dentlfy how sample lnfutmatian
was obtained for a glven study.

Zi;‘Stuﬂent should be able to idgntify bias in a sample as non-response,
'éan_unrepresentativelsample, interviewer contamination, and tendency to
‘give socially acceptable responses.

3., The student ;hauld be able to define the terms rajdam sample andv
Stfat,f'ed sample and explain the advantages of each. :

~the three common averages (mean, mcdlan, mad ) has bLtﬂ used or d&mﬂﬁthdEL
some skepticism on the use of the average. o -
7 . : )
2. Student should be able to idantify which common measure of an average is
most applicable, or infcfmativa, EDf a given situation

3

il » 3. Given 4 data set, the studenz Ehuuld be able to determine the mean,
. median, and mode.
Cha apter 3

1. . Student should be able to 1dent1fy graphg/Lhart% which have been
angffecﬁly labeled (qun@t labeled) or where axes have been truncated.
. s . L )
‘2. Given a statistical report, a student should be able to state the effect
that a small sample size may have on the resultsz . )

an important part of a fépnft

ot
et

tudent should be able to explain why statlng the level of significance
S

Chapter 4

—_— e : o
1. Given a prabable error or standard error, the student should explain or ..,

demonstrate how they are useful in interpreting a statistical report.

2. Given a comparison between figures-with a small dlffEfE nce, the student
‘'should utilize the concept of standard.error and- recognize that small
differences may be meaningless. : : '

Extra )

1. Student should be able to distinguish between the ‘concept
and causalicty.

R

of assoeciation

2 The st 1
. ship has béen mL%fEPEESEHEEd by an 1mpt@pef two- dlmen51onal graph
3. Student should be able to identify or give variables that are pcSitivgly
correlated or nggat;vely correlated.

ERIC o
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+ 4, Student ghould be ablé‘t@ démanstrnge that they can critically ﬂnalyzé
a statistical report using the following five questions 'as guidelines.

who says so? o ’ .
how doves he know? . . )
what is missing?

lwdl Fondt et

o .
4, did spbmebody change the subject?’ ‘
5.  does 1t make sense? ' | .
,
H .
el ® '
E ]
iﬁ; )
! &
= Ed
—
]
1] . 1]
- 4
A
#
o
E
.
B
= ) =
;

vJ

|

o
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- Tree.Structure Listing of Keyterms

. PROBABILIT
’ BASIC
'PROBM

R
TERMS /P ¥
ODELS #

PRDBDISTRIEUT}&#* #

MULTIVBEIA /P
UNIFDRH

TDISTRIBUTIDN

" FDISTRIBUTION

XSQRDISTRIBUTION

STANDUNITS/NGEHA“

TSCORE -

ZS CORE

OTHER/ST -
POISSON

BINOMIAL

NORMAL

' VDRHALPAEER
GRHPINGCUEV
OTHER/N

" MGMENTGENFN

EXPEC
RANDO

CONDI

" NONBAYESIAN

CoOMBI
PERMU
COUNT
SIMPL
‘EVENT

~JOINT

STATISTICS:

BASIC
NONPA

DENSITYFN

CUMULAT IVEFN
CONCEPT/OTHER
PROBFUNCTICN.
GEOMETRIC
'HYPERGEOMETRIC
TATION #
MVARIABLES . #
RANDOMNUMBERS"
OTHER/RV
DISCRETERANVAR
CONTINUOUSRANVAR
TIONALPROBA #

BAYESIAN
NATIONS
TATIONS
ING
EPROBABILIT
S
OTHER/EVENTS
INDEPENDENT
DEPENDENT
PROBABLLITY & 2
# 40
TERMS/S - #
RAMETRIC #
CHISQUARE-
MCNEMARTEST

. y
oG AE W W

GOODNESSFITTEST

25
26

E

#

#
#
C#

£

T L L

29 -

32

33

“34
.35

36

14

u2

$

#

¥
#
4

#

TR

21
22
23
24
220

.228
1229

27

28°
190.
1?1

30
31

37
38
39

43

.

#

CONTINGENCYTABLE #
CONPIDLIMITVAR

"MEDIANTEST
CORRELATION/NP
RHO
"TAD

- DESCRSTAT/NP

¥

#

¥
§

Sow@-yowm - "

18
19
20

s



A MEDIAN . ..k .u8
. - £ 49
s BLLITY/NP £ 50
' OTHER/V X
N RANGE
] SCATDIAGRAM/NP © & 53
) BARGHART/NP % 54
_ SKEWNESS/NP % 55
© - * POPULATIONMOD/NP # 56
. BTHER/NP . Y
. ) SIGNTEST, - . %222
f WILCOXONSIGNRANK # 223
- CONCEPT - . - #. 58 . - .
.+ DESIGN # 59
TESTING : # 60
ESTIMATION 61
SAMPDIST/C ¥ 62
CONSISTENCY &8 63
 SUFFICIENCY. + 64
i - ! ' EFFICIENCY $ 65
) . ~ UNBIASEDNESS * 66
: ~ -7 CONFIDENCEINTERV # 67
SIMPLE/CI
OTHER/CI.
e MAXLIKELIHOOD - # 70
- - MINVARIANCE . = % 71
: N ESTIMATIGN/OTHER # 72
oo POPULATION ¢ 73
: - CENTRALLIwIITHH * 74
& cov POWER & 75
= : TESTGFSIGNIFICAN -4 76"
., TYPEI1ERROR 8 77
“TYPE2ERROR # .78
TCHEBYSHEFFSTHM = # 195
* PREDICTION & 209
' SCOPEOFINFERENCE # 224
. PARAHETRiC ] ¢ 79
DESCRSTAT/P # 80
"€ENTRALTENDENCY ¥ 81 .
X SCATDIAGRAM/P # 82
‘ PROPORTION - 4 83
BARCHART/P # 84
MOMENT ‘ # .85
MEAN # 86
_ VARIABILITY/P % 87
o ~ STANDARDDEVIATIO # 88
" VARIANCE = # 89
*COVARIANCE : % 90
STANDERROROFMEAN # 91
POPULATIONMODELS # 92
. HISTOGRAM ' # 93
! FREQDIAGRAM # 9u
: PERCENTILE g 95
FREQTABLE £ 96
CLASSINTERVAL # _
SKEWNESS/P | % 98
STANDERROR/OTHER # 192 .
STEMLEAFPLOT # 194
VARIANCE/OTHER =~ # 204

GRAPH/PICTOGRAPH # 227

T

O ;.Z . ]

97 -



»

&

€ !
COEFFVARIATION
TTEST - #
ONETAIL/T
TWOTAIL/T
OTHER/T _
REGRESSION - %103
MULTIPLE/REG -
SIMPLE/REG
‘RESIDUALS/REG
STANDARDERROR
’ - MULTIVARIATE/REG
. OTHER/REG
BASICTERMS/REG
POLYNOMIAL/REG .
ANCOVE # 110
CQERELATon/E A 111
*SIGNIFICANCE # 112

 PARTIAL" ' # 113

. MULTIPLE/COR - % 114
# SIMPLE/COR #1115
BISERIAL #1116

_ OTHER/AN , # 118
RESIDUALS/AN “# 119

). DEGREESOFFREEDOM # 120

: COMPUTFORMULA - # 121

" FTEST : 2 122

TREATMENTASSIGN # 123
LATINSQUARE . f# 124
TWOWAY/LS

_ONEWAY/LS = |

, NWAY/LS® !

o FANDOMIZEDBLOCK - # 128

v F . " TWOWAY/RB

. CNEWAY/RB-

; © “*NWAY/RB" S

o :CQHELETELYRANDDH ‘# 132

.TWOWAY/CR - 4

CNEWAY/CR* -
. NWAY/CR
: SUHSDFSQUARLS # 216
. EXPERDESIGN/TERM # 2
HU;TIELECDHEARIS 4 137
APRIORI ] - F 138
TRATIO . ,
FRATIO ’
DUNNS - -
APOSTERIORI - . # 142
LSD :
TUKEYSHSD L
NEWHANKEULS
7 DUNCANS
'DUNNETTS
ITEMANALYSIS #
ZTEST #
ONETAIL/Z
TWOTAIL/Z
OTHER/Z

4
0

M -

9
5
IR
207
208

‘###

(-
C

o T o e

206

125
126
127

129

130

131

133
134

135

139 -

140

141,

143
144

145"

146
147
148



PROBABILITYSAMPL # 151
‘ ERGESAHPEDNEEE% #
SIMPLERANDOM - . . #
\ STRATIFIED . &
. CLUSTER . #
SEQUENTIAL #
SAHPLINGDIQTEIE # 157
— SAMPLESIZE ' # 158
- SAMPLE # 159
_ CENSUS # 160
FRAME # 161
SAMPLINGERROR "% 162
PRECISION #
UNCORRELATED #
C RANDOMVARIAT ION #
: ~—-__." RANDOMNUMBERS/S ~ # 166
CONVENIENCE/CHUN # 167
JUDGEMENTSAMPLIN # 168
NCNSAMPLINGERROR # 169
: ACCURACY #
® - OTHER/S #
NONRESPONSE I
STRUCTURALLIMIT #
. OPERATIONALFAULT &
TESTTHECRY - % 175
.3 RELIABILITY # 176
VALIDITY # 177
 TESTGONSTRUCTION & 178
ISCELLANECUS ¥ 226 ° a
MODEL # 196 ._

. ASSUMPTCUSTOMARY # 197
APPLICATIONEX- # 198
TYPICXLPIC/GRAPH # 199
SIMPLEDATASET # 200
TYPICALSUMMARY - # 201
COMMONPITFALLS & # 202
SPECIALCASE/PROB # 203
COMPUTERPROGRAMS # 218
UNH/ONLY # 219
I650/TEMPORARY + . #.225

16501 ¥ 179

I650A . # 180

I650C # 181

I650E # 182
I650F # 183

- I650G # 184
I650H # 185

: 16503 # 186
- I650K # 187
16501 # 188

1650N " # 189

1

JAMPLING

) A §;#_1§G?§

Rt

152
153
154
155.
156

o

i

163
164
165

170

171

172 -
173
174{'
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RUN SELEUT

B 5 .
CAre gou a3 SELECT ex&art? "
This is the Questior Frama e ‘
to srecify kewterms or char ; ‘
auestions Lo bhe wused On examns CY oy i by lspec 2, e R
single kewtérm and the : ; i STV AT ' ' *
“mani questions have that DT
af these auestions hwy 3 '
that wou rTeauire. (l.e. gol m.h.s warnt ,,
having hoth the Tirst and > PERL T E Y., The oo % ' i*‘
then resorts how many au ons satisfy Your roaulrvmﬁnth;_ : .
You may cortire. Sﬁdiné recuirements orF WOu | mas
dgroug of Qu;xtinﬁa,’ Nﬁ@n g0 dccertya s : )
define a & gmérts  You w refine s .
run of this srpgramt Ordp. or more s i
seuestion and snswer frame. - Th_a,wraéram R
storing 3 frame in a fofm¥ra files that can ﬁ& later g amer g - ’
to make ur exams. s ' ' '
Durimsg tne run of gou will receive two kinds of wramst ’ A
.o Cémmand? Whieh calls for a word sransey YYRGCe reswornse | C vt
u@rﬁ HE'“ L1 result ;n ist of the words that can hea‘
T A G OMnS ) Lﬁhdhlﬁ?'DF Hﬁ&L thew oo
. Code No.? FOM @ MUMEPLE TeSEOn @sge ~1° wlll o
' im 8 list of Lthe valy ) :
- . FlﬁﬁﬁLLUF oaf uhal they Ho
NEWSEG is us ?ﬁ Lm srovide an 1nngaJ rement for
gegmefl b e, : nr soeii~ . -,
tiaﬁal PP%tDPm_T@GM - 3 6 - - g
QUi remer’ .
tEPlPtL oy gnch a,_Cmﬂnlt; 3 A
deneral ruley ; =
hefore ‘charac .
Whern thée auestions : 4 kewtermsy the : .
asked = what kesterm, uuu!ﬁ s i f 1. orly allow
“for this question? The Tled srimarw
. All searches are basad on ang.bive command /. .
- REYSRCH. is dsed . to chande ; T
R T A 8 ) . 7 e g
Wher thjg FrOgramn 5élect%-f0g eliestions ving certair ; |
charact lesy it witll Tdo so on the b'f’~ of euestions . .t .
having a’ Lnarﬁcterlgl@ﬁ ' what has been sEe®ified. ) h
@,dy Find Gu&htiuﬁ% for whi Reaul re eaal, Loy i
sade 10 mirutes. When th" L, cbhe b that wou wint
for desling with eﬁaraﬁtﬁr YO i TNarise E“ a different '
masis FTor a8 sinstle s '.b@rins B0 uuﬁﬁ No.i s >
. reaussted for : i «  Thern wou .
can searchn for o ;5:7 a Euch al CNEDY
less tham (LT)y ete. \;_the I SABTON beern comPleted
the search basis reveYts to equal unless -2 is agasin userd
[P = I ‘ . LI ’ 5
"Command:  CHARACT . ' ‘
Code No.t 5 =Y el A | Time I\e\(eun‘mi) oy ‘ . ~
Time Code No.: -2 rige in Lalior - .
Relatlaﬂﬂl‘qmmmsnd, WP Erody 2 list of Qammandﬁir &
Time Codd No.! 10 arch ig For euestions with JTime -

Reauired less

thar or eaual LoYIO Minutes)
Q . '
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T al : : o ® ! ' . Toos

CATe wou using -the Nationsl file¥. YES. 07 . ,
. ' . . ’ . # o . : . i v -

‘ Thére o1l e 8 short. rause now 3% Lhe Perent File 'is orened S e
Coffmand! NEWSEG . T I : St :

- L . ¥ . ) : ‘ ) . ’
f) ‘Régtaﬁm~Qud@-N@,z 141 ' . _ 8 .

R
stioms Qe g

iﬂment ng

There are now.
.Emmméﬁéf' DIRCIE LA

= . =0 =

**** Th;t E,mméf, ot valiﬂ-ak s Lime KKK a .

Command W+ NEW A5 \SEG

152

a Kégbérm Code "Noei
There are now Ll Qu bions in Ses \
'(EammSHdQ_ SAVE o o - i

IL ﬁuptttmnf
Commarsd: NE

ir Segment & 1 b

A b ' . ' ‘
Rewterm Cotde No.? . 169 . ' ,

There &PTgigb 1 Questions Ln Sesment
Command:l SAVE _ A —_—

. ¥ ; s ]
1 euestions are saved in Sedment k2 ‘
Command: HMEWSED ‘ : ' .

CKewterm Code No.? JE?J

‘There are now 1 Questions in Sedment &+ 3 .. - - ‘t )
Command:  SAVE e : . '

s FTEs, L - = L | g c. . awmag
- S e W et SOy T

- . 1

v Kewterm Code N@.;‘fﬁuﬁ T e . . | ! : ' .

There are now 63 Questions in
Command?! SAVE

gauéi»in Ségm?ﬁh R

¢ ., T - - i .
CEnter file-d " far thTiﬁ5=BQu%’P@Fﬁ1t§
(Form:? XKng’wh@rﬁ X is & T@ff@?)i HUFF g

D gou wantg%qur framef@wﬁer randomiXed? N0
Thévnémf ster im Lhe process Tor creating wour own
16cel file is to ture the Lommand s : ‘ T g
.00 CREATE v _ , 7 o o ' :
after wou leave tivis srodram afcd wour 1o File will be :
“ereated,. JIF wou simelw want 8 printout of wour Filas : - .
wou should tyre - : ' o ) o .
VIO FRINT : S ‘
STOF - " g

END OF EXEGUTION . . _
o Tlﬁh. 2,110 ELAFSED TIME? 16:150.02 = -
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Appendix 4

Revised Set ol Objectives

tudvnt %hgu d be able teo lﬁak for and identify how samplEXinformatloﬂ

L] C e
K

Student should be able to ;dentlfy bias in'a sample ‘as caused by one uf
ch *following: non-response, an unrepresentative sample, interviewer.

tamlnatlan, or tendency to glve Sac;ally acgeptable respcnses..

Thé student: should be .1hl to define the terms random samplé and
scrat;f;ed sample and explaln the advantages of each. - —

Given ‘an average, a §cudgntishmuld be'able to distingudsli which among
the ‘three common averages {(mean, \median, I mode) has been used oL
demonstrate some skepticism.on tle use of the dvu,ago"

Student shiould bhe able to identify which common mLﬂsurE of an average
is most applicable,_éf\inf@fmacive, ng a-given s;tuatlon.

. _ 4 . ‘ .
Given a data set, the Studenﬁ shauld be able to determiﬁéltheAmean,

median, and mode. | T , : : : .

St dénﬁ hnuhdsbe able to ldenclfy mlslea&ing or pcﬁrly ﬂanszfucged
gra hs/chafts, T L L

ClVEﬂ % staﬁlsthnl report, a. studEﬂtfshguld be ablg to state the seffect

.that a small sample size mny haVE on the fesults- - .. . 5;;‘”

s . B

. Stud%gc “should be alMe to define the term level of Slgnlf;CJHLE and

explain- why it is an important part of a ‘report.
Student should be able to define orfexplain'ﬁhé term standard error /
Given asprmbable error or standard error, EthStygent should explain
or demonstrate how they are uséful in interpreting .a. statistica} report’ -
. ; 7 . : - -

Given a comparison between results with a small difference, the %tﬂdenf
should utilize the concept of standard error to- rg:ognizu that §mall
differences. may be-mEﬂnlnELeas. Js ) .

\‘!@

The student should be able to explaln Ehe use of a randgm numbers ta le
to generate .a randam sample.

When using a simple random ‘sampling procedure for estimating the mean
or pruportion-ef a population, a student should be able to utilfze

the inter- FFldELDn%hlp between the following four quaﬁﬂltlL% level
of significance, tolerable error, Estlmate of the variabllity of the
population, and sample sizei V '
The ':'.tmhznc should be able to determine or interpret thé%ge and
standarﬁ dEVlatan of a data set or dlstrlbutiﬂn. ¥




B -

EhL sample variances nnd

muanq GF twu=1ndependrnt snmplea,
the student

T:é&veu the
iﬁtlb condition that the populdtion variances are equal,
', uld be’ able “to test lf the two means are signlflcancly d;fferent,

o

s

"
o

N ﬁ_,;"v )
LR :
o S . -
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S ! ) . Appendi}: 5 7 4- .
. h s ‘How- to Lie Hlth Statistics .
. ' : : ’ ‘Ipr;ng, 1978 . .. -
; . ‘Exan - 1 ;
) ‘ - e e
Quastion ¥ 1 5.0 Points ‘
‘ ‘The range is a measure of o ) o .
0 1. relative frequency . )
- 2. variability . .
3,<mzentfal tendency ) e s
Y, /skewness: i
* 5. none of these. - F u
h -8 . Lo - - R ’ ‘ : L
Question # 2 . 5,0,Points . SN )
"TRUE OR FALSE? IF FALSE, CORRECT IT. ‘ L o -
. IN A RANDOM SAMPLE WITH REPLACEMENT FROM A PO ULATIDNf EACH -
_ INDEVIDUAL HAS THE SAME CHANCE OF-BEING INCLUDED IN THE SAMPLE.
- ‘ . r' i . 7 . ' - : ’ ' !
Question ¢ 3 5 0 Ea;ntb g ' - - -

Tha ?tandard error “of fﬁe mean is another naume fcr the standizd
d?Vlatan of: T

de. « A ﬁample

b.. 'a population . .

c. ,the sanmpliny distfibution aﬁ’anyséiatistic
i. ‘th2 s sampling distribution of the mean . - °
2.. none of th@ abcve : ' T

i‘ Pl 4

£ =

Question # 4 * 5.0 Points
. THUE-OR FALSE. ‘IF FALSE EXPLAIN WY,

1" thz results of an ;nVeﬂtLgat;Dn_dhou that one, sipéping tablet -
works better -than another at the 5% level of glgulflcance the .
“conclusion wéuld b? the same if tested dt th§ 104" level Gf S;gnlf;can:e.
nr o AR ,JG}L S lb o ﬁ -
Question # 5 JD D Em;nta N
{ou /are the parant of two childran that have been yiven an IQ
test that: purports -to be a sampling of' the,. 1ntellétt§ one child
te;@;Vaa a scores.of 99 and the Dthéfﬁsééglvea 101. . You know,
of course, that the . IQ is based on 100 /us average or° ‘nctmal"

Does this imply that.one 1is "abave average" and the Dther is "below
ava:gge"f Explaln. , P :

=

«




B
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QUELFLDH -0 10.0 Polﬁfsr / ' ) o ” S : "
. A EEPQgt issued by a- ;Dgaultl Gicm Leta;ned bypgthe DpEEatOES ‘of a
la:;a chemical plant 1is Dnagﬁééd Hlth number ui flbh in a: flver c )
ppfctﬁ and. attgr th@ plant was bu11t. 'It. étate 7 e L W ,#'k

. . I
"Bvﬁragé numher ‘of f£ish be toté c&n,tru:tlon 1DD : )
Averagé number of *fis h one year 3Etef Dperatlan began 25 7

f

- This differonce’is nﬁt'alglfltant at the .5% level, &b there is no
'fQDOd ceason to tégatd plant operation as hazﬁfu;," , ] _
= DS you agreg HLth,th;s-éan:lus;on? Explaini T . 7
[ : . - . “
o = 4 ¥ . i : R - .
; Question # "7 10.0 Pwints B CA,

The’ ‘rTesults of a bar pressing ex ;e:lment for a graup ‘of - 9

rats yielded a mean @qual to "25 PZ;;SéSfIGUE with-a standard error of
the mean egual to 5. IC° tha pgpulation, ;mean for bar pressing equals 10
“presses/shbur what is .the p:ahab;thy of someone being able to
Cepeat the: expét;mént with 'results Dt a sgmple mean greatea
than 257 : -

Qu@ tan # 8 10 0 Points R

A new;gapét editor wants to survey th? attldude; of the’
public toward littering. Discuss tle relative flerits of
using per3onal interviews or malled queat;annalﬁeg as

L

‘methods of data collection, ‘ T

? - CL N f-" I . o i

By

Ty

!
/i Quastion *09 0.0 PDLDtS ‘ B . —;:Q
In fhe 1936 Presidential Lleutlmn Franklin D, Roosevelt defeatdd A
E. Landon. in a landslide vote. A Landon victory had been pradictef
the tit:rafy=Dige;t.”a magazine which ran the oldest, largegt, an
,widely publitcized of the polls at the’ time. The Dlgest‘ f;nal-p
+

tion was based on ‘tén million ;ample ballata mailed to prospectiv
tars and 2.3 million were returned. The ;ample of voters was drawn
lists of rauytomobile and telephone owners. De:p;te the massive sizg .
.DE this damplé, it failed to predict a Roosevelt victoty, beinyg: fo the

mar<. by 13 pércentage points: Explain why the Digest was so wrong.

ﬁ

. . . : & !
* Question.# 10 10.0 Points. - A
A SAMPLE IS CHOSEN BY NUMBERING ALL THF BED BOJKS IN THE LIBRARY
AND THEN CHOOSING THE DNE; THAT CDHREQDDND TO HANDDN DIGITS 1IN
A TABLE." -
"IS"THE SAMPLE IVD;EENQENT7
‘Ig IT A SIMPLE-RANDOM. SAMPLE? o
~ —0OF WHAT POPULATION?
. g; (EXPLAIN YOUR ANSWERS REASONABLY) .

i

E

*‘T‘)!




Quastidn # 11 10,0 Points . i S T L e
For the lelau;ng data g e e . g R

. ¥ F
N 8, 6, 9, 10, B, 6,011

Calculate: = .* .. S o e ‘X- .
a) cmean . w0 L SR

b). "“median e
- . ‘cp mode T e . . , ,
T ) d) Iangé " = -‘, W - . o ceoL e l* i s. . B )

.mo2) variance ;‘? . e o ’ - T IR

i
.

LR s N . =

f “. L a .
Que;*lanlﬁ'ik - 10 0 Poi nts SRRRIRTEEN) B : it : i;
TF THE OBSERVATIONS: Y, 1t,~9 7,12, 15 ARE szAﬁPLE‘DF o
SIZE & FROM N{MU, 24), THEN" K 95%. ‘DNFIDENCE INTEBVAL gvi*" o

FOR MU HAb CDNFIDENCE LIHITS

A) 1;'*g= 3.92 3 \1 5 *v—’a 92 . . C) 12 %1- 5.142.
‘D) 11.5, +1= 5..142 E) NQNE DF THESE SRR

N

i)

g

u




How to Lie w;th Stat;stlcs

- : 59t1ng,_1978 , VT . )
= A, .Exam = 1 e e
E I ",. ) ) : : = *
>3-Quest1§n L 2 " .5-0-PéiDtE’ X '
f%f:ﬁz.{ vaclahlllty*_ A S
Qﬁéstigﬁ,}ﬁ?z;.'f 5 0 Ea;ntsf, L LTl L TR .
VUTRUE e S S : :
nt 3 . 5.0.Points ’
) .
u“"' 5.0 points =~ F

# : -
rue, 95% cgnflden;e autématiga;lj\implies more than
o ! : :

’,QuESt;Qn # 5 10 0 pPoints . oL ’ -

This questlan cannot be answered agcurately without knsulng thé
" standard deviation for IQ scores. Then thESe differences fronm
the mean or average can be evaluated- relative to the standard

.iev;at;an as to.whether there is a s;gn;flcant dlfference between

L,

@

_ Questlcn ¥ 6 10 D Palnts

There- are. many. EEdSGnS for dlsagreelng.

1. The Type 1 error rate level is very 1au {(-5% ;'aDDSf whizh

: ~makes it more difficult to detect a difference. - 7
2. We do not know how the sampling was carried out - was it random? =

> 3. We do not know what size sanmples (or even if they UEEE ‘the same
.- 5123) vere used.

=

Question *# 7 10,0 Points -
o n =29 o ; :
xbar = 25, MU = 10 T
SIGHA (xbar) = 5 S
-z = (25=:-10 )/ 5
.: 3 o
“Area beyond(z = 3) = .0013
_E:ébi( samecne ahta;niﬁg an xbar > 25 ) = .0013 ’

Quéstlaq # 8 10. D Points
: - ; Answer - One of the main prahlems with sufvey;, a
in this partlculag case, is ‘the response rate, The mai
questionnaire is generally the least succeqsful in terms
of response rate. Personal interviews are generally’
much more effective, but do ptesentAprleemsiu;th_

B ) . ) i).il-.\;
. Y - B



PN LI .
', . respect to pctent;al ;nte:v1eue: bias. Such p:oblems
...as eadlng questions, questions which often :

- produce socially acceptable responses, and even suhjects' T
attempts .to yield expected,.or favored, responses otten '
plaque the 6951gn af an 1nterv;ea based s%gv9y.

The mall questlannal:e can’ aften be stfuctured ta:

.avoid many of these difficulties, or sources: .of bias.-
‘However, if attempts are not made to increase the response

rate, .the sample may have a built-in bias. Various

techniques used to increase response for mail surveys.
. generally revolve around some effort to make the malllng

. appear “personal. For example, using envelopes

‘accurately addressed rather than simply " RESIDENT", . -
providing stamped return envelcpes, enclas;ng an induce- -
ment, such as a pén or pencll atc. ' :

EaS

.Questlan L2 10.0 Points

The problem developed because the Dlgeat relied on valuntary response
and such samples are practically always biased. The responda2nts rap-

-resanted iny that subset of the pcpulatlgn with a relatively intenss
interest in the subject at hand and in no sense reprasents-a randon
sample or representative Samplé. »

Question # 10 - 10.0 Points
~ NONE PROVIDED -

Question # 11  10.0 ‘Poirts

4
1) mean = 8 -
b) - median =8 .
c) mode = 6
d) range = 5

e) . variance = 26/(7- 1) = u.33

: ’ : (B
Question # 12 - 10.0 Points
(NOTE: TABLE IS5 REQUIRED)
A ' :
“This is a Cras%irefarenze between: the questlan numbers on this exam
and- the queaf;an *numbers.in the F;le R =
- 37 2= 2 3= 29 4~ 52 5= 28
6- 27 1= 53 8= 58 - 9- 6 10 - 3 A *
11-. 40 12~ 48 > : : :




o liow to Lié_iitﬁ'statistics
‘. . spring, 1974 E ’
: ... Exam - 2 -

) ) L y N . .

‘Quastion # 1. 5.0 Points -

i g b

If the population m®an- of mlles per veek ]gggeﬂ by pecpl% A
over 65.equals 10 and the standard- error “of ‘the mean f5r a gtaup of
9 is 2 miles per weeky what is the: probability of getting a random
ample of size 9 with- a'mean’ greater than or egual to 25?2
- “a.) -about 50% o
.b.)- almost certain
c.) almost never

~.d.)  impossible, since you Qédldvneve: catch thenm.

Question # "2 ' 5.0 points' oo o A SR o
: A 51mple random aample is one whers

_ . / I ‘:
'a) -y@u ﬂECldé on a samp;e size and sample prgpcrtlunately from
. the strata. ) - e S
'b) - you choose each item with no ragard to previous cha;ce%. e T T
) each item in the population has an egual :hanﬂa of. be;ng chosen.
" d) . all of the above are true. : .

e) noné of the above are true.

Quest'ion # 3 5.0 Points - C IR
CDHEUTE THE HEAN;'ﬁEDIA AND MODE OF THE FOLLOWING SCORES:-
Question # 4 - 5.0 Points’ _s o I Co
\ The edlan of the 7 numbers [9 i, 3, 0, 0, =9, 10} 1is
i ¢ Ly : v
| :
i 1)  equal to the mode - N
i ~2) - equal to the mean - B : . .
| y oo - o | o
\‘ ’4) ju * - . - K . !" E .
b 5) none of the above )
i ’ .
‘Qudstion # 5 10,0 points . A s
For questions A ta D, use the following data set: 7,3,6,5,1,2,6,6,
7,2,6,3,4. : : v - o ‘
a. gwhat,;, thg‘mean-igfzthisrdata set?
b. What is the median for this data. set?
‘c.  What is the mode for this data set?
. - d. What is the range for this data set? . "
s ' N . ’ £
i Question, #  5 10 0 Points ) '
| Find the mode for the. fcllaﬁlng data set:
i

Ford, Chevy, Dodge, Ford, Datsun, Datsun, Ford, Chevy, Dodge.




Qu:btlcn ¥ T 1G 0. Pelnts : . -
" A floor manager of a large department stare is studylng habits of
- their customers. Suppose he has good ‘reason to believe that :an -+
~e2stimate of $600 iar the papulatlan mean given to him is wrong., ..
W_Ha makes preparation’ to draw a’ samplle but lacks the funds to drav
700 as he had planned. How large a, sample need he draw in
Gfder to estimate the papulatian meéan within $100 of the truz
value Hlth a pfcbab;llty of 0. 95? (Assume SIGHA = $500)

.'-QuéStLDn # 8 10 0 EﬁlntS : _ .
The following are the reaction tlmes in seccnds of ﬁlve peaple to-a -

paftlcular st;mulusi 7,8, 6 10, 9

d. Datermlna a ‘0.90 confidence 1nterval Eor the medn EEaCtan tima
for all pEQplE to thl% stimul us. : :

"Question # 9. - 10.0 Points:
" TRUE OR FALSE?  IF'FALSE, wWiiY?
AS A FIRST STEP. IN SAMPLING VOTOR PHEFEHFNLE FOR PRESIDENT .
THROUGHOUT THE U.S., A SIMPLE RANDOM SAMPLING PROCEDURE SHOULD GINE .
MORE" RELIABLE RESULTS THAN A STRATLFIED SAHPLING PRDCEDURE
WITH IHE SAME SAHELE SIZE. . : L ;

/

L}
Que stion # 10 : 10 0 Palnts’_ -
" A manufacturer wishes to determine the: averagé H21ght af a certain tyge
-of product in ordar to .design the proper packayge, What ‘size ssimpla is. '
required so that the risk of exceeding an error of .20 paunds or more is
.0107? -Assume that s;gma 15 1.10 pGUDds.. .
’ A i . . i .
’.Questxan b 11 . 10.0 Points . - .
EACH 4TH GRADER IH A SACRAHENTD ELEMENTARY SCHOOL HAS ASKED
THE AGE OF HIS FATHER. THE RESPONSES ARE CLASSIFIED IN ‘THE
FQLLDHING HI;TDGRBH. ' :

I

FEEQUENC! i
. : ,
10----- ) 9 - T
. ! IEEEEES -
! ! ! .
1 ! ! 6
1 ! R e e e :
§=m === ! ' ¥ 4
1 . ! r ! 3 {omemem=t
! 2 ! 1 ECTEETTITR !
Ki T T | 1 ! ! ! 1
1 ' ' ! ' X! fmmmmment
[ S SRR e e et
-7 2¢ . 30 35 4o 45 . 50" 59
)y 'AGEi) L S »
. THE MEAN XEAR OF THIS CLASSIFIED DATA IS:™ . _ :
. A) 35 B) 36.25 ' C) 37.5 D) 37.7 -~ E) NONE OF THESE




Gﬂ # 12 10 0 Pa;nts
UE OR FALSE.

Lo Wa d
:UP

"

IF FALSE EXELAIN NHY.
I
E

"the Eésults of an 1nvest1gatlén show that one deggngestant
hettér £han anather, theré is ' no need . to kncu the level
g flcance; o I :

!

5 B :
El = T ) s
. : i ‘r‘
A
B . ii,";‘?'};\!;%"g-},!-‘*k
. : ’ L
®
= = 4
Ve :.l
T oa
-
. .
. L) = +
* PR . .
¥
! -
1
13
.
- 5 .
" | 3
-
- , -
H

=
o
—
()



to "{ o S o S How to” Lie Hlth StatlaElES

: S e sprdng, 198 o
e . % Exam = 2~ DR :

Questlcn £ 10 5.0 Pa;nts SR o e
T 77 ca)  .almost never A SR AR

MU

Area beyond (Z = 7.5) = approx. zero

 Quest;cn ' 2 cS .0 Points- - : o : r’-%
c) each 1tem in the papulatlan has an equal chance of bF;ng chosen.

Quastlan # 3 5.0 Eéintsv : - : oo o
NQNE ERDVIDED S I ) ﬁ VI‘JQ} EAN %

Question # 4 5 0 PDlﬂtE oL . }
. (5):. mode = ' o S

5 mean =
median =

[

1]
i
e e )

Question # 5 10.0 Points . A B IR .
(= ’-l.l-.lé ; . ‘ . i . .. y \vv .
be 5 o ' . ‘ o -
co 6 - D

Quﬁstlgn & 6 10,0~§QintS: C%E o C
: AHSHEE = Ford; the mode is the most frequently occurring

rvalue.
$ 7 10, 0 Points | | | o o 4
EZ(ALPHA/E) * SIGMA/e ]**2; e = tolerable error -
[ (1. 9&) * SDOXIDD]**E . . .
96 .

—
—

N [T

O

Question # 8
a. XBAR
E(K)

tS

] - . ) “

10. E,
= B0/5 = 8
* E ~1) *

2 *x2 + (0)3*2 ¢ (2 FR2 (1) #R2] /0
= 10
2

R *

A0
7y
5 , |
B «10) *5 (XBAR) . . : - ? A

/- t (ALPHA
(2,13 * ,707)

1 I\I
R “:uq ]
‘Lﬂl\ []

AR
+/
/=1

i
CORd
-+

~
)

s

ol
iy
o




:“iifaﬁ-Q?‘{ oo o I

Questlan # 9 1040 Eqihté : _ ' A:‘l.f .
_ NONE PRDVIDED >;;a o 3 : =
| o : Lo S . | . o :
Question # 10 10 6 Pa;n§s R W" f S AR I
. Using 4 = (XBAR - mg)f(algma/ T n). v - S
ve get n = ((zf (sigma)/(XBAR - - mu) ) %2 :

n
n.

({2« 57&)(1 1) /- 2)**2
200.73

Therefore, a sample size of 201 is required.

' Quastlaﬂ 11 ‘_!1O_DA?cints A . -
" Question # 12 10, 0 Pclnts

False, .any comparison “of dlfféEEnCES bétHEPn ‘two- treatments
will be significant at ‘some specified level. The real- issue
is how -significant are the results, A statement .such 4s "using , -
a1 confidence level of 95%,, Erand A was found to be signifj- .
‘cantly better than Brand B at providing relief" clearly ln'lcates‘
the significance of the result and implies that such a regult could
occur only one time in 20 if the two brands were really equivalent. The
statement "ysing a confidence level of 50%, Brand A was found to be
51gn1f1cantly better than Brand B at providiny relief" is not nearly as
persuasive. It indicates much less canf;dence in the conclusion in the
sense that if Drands A and B were egulvalen differences such as
that obsérved would occur 10 times in 20, or 50% of the time.
This is a Cross-reference between the questioh numbers Dﬂ this exam
and the question numbers in the Flle '

1- - 54 2= 7 3= 1o b= 17 19

, 5=
6= 62 1= 35 - B~ b6 ) 9= 10 - 10- 34 o
1= 18 12—, 51 - |
- 1 é.
‘ﬂ@;;ﬁ ¢ .
s ) "\
x:‘ H =l
- - %




. e e © How to Lie with' Stat;st;cs{'H
: Lo ' Spring, 1978.
Exam - 3

W‘

. f_Q sstion # 1 'S, 0 Ealnts .o : ' :
:'”"k, ' If an investigator wishes to deﬁ:ease the s;ze af hlS samplé
*which of the following can he do?. _ _ o : :
. .- ae) .increase the tolerable error - : T -
' - b.) - decrease the population variance: -~ e
c.)  decrease the tolerable error o .

_ .0 Egints . L
ALSE? IF FALSE, EGRBEET ET.f

No matter aw CDnVlnGlng ;t may 'seem one cannot sgkély'rgly'an data
'~ unless you know how it was gathered. ' - L. T

Quagtlcn # 3 5. Q PD;nts . : ' “ N
- For a certain normally distributed pcpu ation, .the value of theé 'standard
deviation is known, .but the value of tg; m2an 1s. 'unkpnown.. What HLll '
be the effects of changes ‘in sample.size and in the confidepce

coefficient on. the length af the. canf;denca lntecval estimate of tﬁa

‘ populat#on mean? ;g’ : : o A
T a, rInsreas}n§‘sample size 1ncreases the length, ‘given a fixed 7
R coefficient. : A B
. b. Increasing the. canfldence EQEfflElEﬂt decreases the lengthi
K ~ given a fixed samgla size. I : K2 o -
{ © c. " Increasing sample size decreas eg he length, given a fixed.

i . ' coafficient.

d. None of the abovg . T

ngatlcﬂ 'S iu~ 5. 0 Palnts '
Fifd the mode .for-:the following data set: C . ,'_.'§

Ford, Ch vy, Dodye, Fctd, Datsun, Datsun, Ford, Chevy, Dodge.

Quﬂgglan ¢ 5 10.0 Eﬂlﬂﬁa : :
Consider this Elass as a sanmple Ercm a papulatlan taklng thls exam.
"palf of the grades for thlS clasa will be below average "

i &hat estimator is referred to ﬂnrthe above statement?

b. If we assume that grades will have a symmetric distribution, .
- what additional estimators might be used for the sane puxpgaa?

- Cc. Why is the mean often not usad. to 1nd}cate average income?

5

. . H : ' ) « .
. : : R A




- . : - - . . Late - . = : = R )
Tiw # [ - P - Tk . - :

Queat;an 4 6 10 0 Pa;nts : S : . .
% caller on a radio talk show repa;Fs hav;ng suzvey d- voters in
» .his nélghborhasd and finding: .1) . ‘ '
ce. o+ - 66.2/3% favor candidate A. - ‘ '

T .7 33 1/3% favor candidaté B. SRR B  €§ C ':1,‘Vw,.v*
jf,. - 33 1/3% more voters favor cand;date A, so he is expectéd to
" ¢ carrycthe neighborhoods- . S

=,Da yau accept th;s cun:1u51an? th?”‘f ST T T T e o

H

L3

Questlan #* 7 10 0 Ealnts

- Define the fallaulng term and glve an exanmnple éf its use. i _
. Ysuf example shguld not beé one g;ven in Class or .in a handaut- .
Standard error af a mean

Questlan ¢ B 1D 0 Points ,
" Define the .tern ";tratlfled aample" ‘and explain
why it would be useful in the followiny situation. A
fuampany is gampcaed of many small plants located through-+
-~out’ the United States. A Vice President of the company

wvants to determine the opinions -of  the emplayﬁes on
the vacation policy.

&
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PR ( T
n#' 9 10,0 Points - n.on | :

HEADLINE: = MPG for Gas GuzZl-r Skyractets Qver 7
‘. . w, ', MPG for Econ Scooter! . i ‘

,'Dataé-in @i;éé pe;ﬁgal}an o B  !.‘ _f

o Gas . .. Econ . o
" Guzzler Scooter T R

1964 4 25 SIS

1968 5. 30/ ¢ a < .

1972 g, . 35N, B
1976 . 16 ';- 40 . = o

T 1001 §%7 i'~ : 17L F\ 6 .

[

|
Percent L
Increase !
Over Jg5!
prior H , ; S L
Time r G e Ty
' . : _
!
!
!
1
1

[

[

~Pariod 5

M‘
CRN
S o

1968 -~ 1972 . 1976

_{To complete the graph connect the three G points with
straight lines to relate the performance of Gas uzzler.
Slmllarly, connect the three E palnts to show the ttend
far Econ 'Scooter.)

Tven thaugh the ab@Vé graph is correct, éxglaih_ ’
how it has led to the misle§6ing headline. ' ’

Question % 10 10.0

Poin tg, : -
. IDENTIFY*THE ERRORS 1IN :

THE GRAPH
v - ’ -

Qu3§tlDﬂ # 11 0.0 EGlﬂtS Co

In statistics we speak often of a randam samplé. What is a

random sample, and why is randam;zat;an so important in.

statistics?

’ *

}.f u—f.‘ :

36 -
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Q!EEtlnn ] 1£ 10 0 Pa;nts S : RN ;ﬁa

A teacher is canductlng two sect;ans of the ‘same cﬁufse.” As the .

teacher? ex@eziencgs t he tua sections’ lt is hlsfher belief that
the students in section, one are not
in section tvo. As a. p:ellm;nary test of whether hefshe should-
approach the two dections differently the teacher administers 1
* quiz with 20 questions on it. td’ both’ sections on the- Sam& day.
"Her% are the scores. for 'both sections. .

.4

Section.1: 20, 19,-18, 18,,(17, 16, 15,,15; 15, 13
Séetiqn 2: ,19; 19, 19; 17, 16, 16, 15, 15?v1u, 14

Should!'the  teacher consider, the SECtlQﬁS ‘as different or about
.. the same? ’why? : o
. b ‘
‘1—3;; Bege = o
o
. ‘ P
- ‘ = v
! 9 . | B \; .
.’ §
I o .
¥ " < ‘
[ \

oing as well .as theé students |




. . "How to Lie |
A : . - 5pring,: 19

)Q@EStiG§'#~‘1f 5,0 En;nts ; : oL A :

e . ) lnereas ‘the'. tclerable erceoft e S

i

Eincteas;ﬁg ‘famount of error which u;ll be .. ,
rgpl Eated allowsfor less precision in the results, . therehii

ey

cor

uiring a smaller sample. size. Decreasing the tolerable

W iave the cppas;te effect; and va1ﬂu5ly the lpVEStlga or
‘has ‘ho control over the varlance in the’ papulat;on, C e,
:,ngsticn $ 2 5.0 PDints_ S . v ) : -
. A'. o 7 RN “He l A -
Questlcn 4 3. 5, 0 EantS A : e
, - ¢+ . Increasing sample size decrea%és the lehgth given:EAEiiédS .
- coefficients . : Cote N NN Yo e
’ = . R . ' : "’A ;.l ) : . E . ' ) 7 —'i
Question # U 5 0 ?u;nts W7o T ' ‘ .
"~ Answer 1 Fard _the. made is the mast ffeguéntly nccurr;ng -
) value, C e o :
“ St ']lngwg T LN
HQUESthn * S“ 104 D P01nt$ :
a, The mean if you uses the term "average“ 1Daéely, nore ;aperly,
it is5 the median, since by definition it saparates afgraug of |
- scores into two equal- slzed groups of values. . )
7rb.“fThe node ‘and méang?.‘; oo f.f,'(l L L
) . . SR U FTERR -a = = A
(. ,

c.  The’ mégn 1; not’ then used to indicate ‘the average incomea’ bgzaﬂse
the dlstflbuticn of - lnEQmES like many other variables, tend- .
: : . to be skewed to the right.” This results from the fact ‘that mast ,
v ' peapl% have 1DH or'middle incomes .while a small percéntage have -
' very "high incomes.,  Therefore, mnore people will be closer to
v the minimum than the maximum. The mean is highly influenced by
i «:th;s small; number of extremely" la:ge values. hence, the median,

lnCDmE lS ccmﬁanly reported.. .

H‘.E - s
oW -** i . - . : ' :
Quea*;on £ 6 10.0 Pclnts ' ‘ ' i ‘ L
e No, ‘don't accept it because I have no ;dea what s;ze sample' e
st %yégiggggr aﬁd E%ﬁ;gh;_pe susglclpu enouyh to think that it
was 3. . B ! '

I

«Question ¥, 7 . 10. 0. Pclnts . . : '
Definition: A measure of. vaffatianmammng'valu@ for sample .means for’
' _patt;cular samplé size. The usual method. u;e& to calﬁﬁlate
. . ‘a 'standard cerror of a mean for sample size n ‘i 'S¢ to obtain
«;;; a varian:e ‘for lﬁd;VLdual sample elenpants (5**2), convert .
‘ + it to a variance of a mean for the'desired Samplé siza '
(Dlv;de Sk*2 by n),and take the squaré root of that vag;aﬁce.
Natlcg that the ‘same value tor s**z can ‘be used to calculaﬁe LG
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d za éEEBES af a maan Lo: sevefal d;ffetent Sampla s;zes.p,

"Examplé:ﬁ Suppaae that ‘a . randﬁm :ample uf size 1& has pravlﬂed a _
. : © -varfance ef 25 with 9 if.'  That variance of 25 pEQVLdE§J
. ) the basis for calculating - e N
. SR 7 - 'A: Standard error-of-a m2an for a Sample size of
S S (e A= 2050 ST R T
ST L ' E:=Stanaard‘er:aﬁ*gﬁ'afme;gifér.ajsamplé’V*?-.

L ' ' T 16 =°1.25"" TR T E O
Sl L .~ C3: Standard errog of a mean for a sample size .of
e e L 25 5 1.00 - SR S T
% - Symbols: sczsaa)f=5(xaga), ﬁiGﬂA(YEAET; SEGMA(XBAR) e R A

Quest;gn # ~8" ‘ :
I Ansver A stfafliled sample is one uh;ch hﬂh béen o SR .
« ' . obtainad by a pracédu:e in . which the frame Isdivided inte . o o
non overlapping’ cateyories (stwataj. .SAmpling unlts dre- T ' o
then -selected .at randon' from each stratum thus assurlng
-vthat all strata-are represented in ‘the sample. . = .
' “For the given  problem, . I chl@ suygest, a type cf '
5trat;fled :ampl;ng pracedure. - ‘Spacifically, I would
- recommend that each planf be, considered a stratum and a- A
., ‘rapdom Sample obtained within each stratum to insure-that = * - o
all plants are: fépre;ented in. the sample.. I would te
, further sgggest that the’ sapple from each st:atUm fgpresent
the prcgart;anal size of 'that. sttatum. 'For exanmple, e v '
if plant A employs 25% of the tDtal company's -employees, e ‘
~=~:then the sample from plant A shauld Eepresent 25% of the ' :
= t@tal sample abtalned. YL : .

1 ( 5 EE
Quastlcn # D
S Answer -
that it implies mpg is be;ng compatea fcr §he tuc vehlcles.

only upon inspection of ‘the data can one see that Econ -
““$cooters havé-a gubstantially higher mpy, whilé theéir rate-
-0f increasing. mpg . has not been gs great. Tie graph . ,
v accurately 1nd;ca*es the rate of ;nﬁrease in mpg, but the‘ R
headllne is campanﬂg actual @pg, thch is qulte dlfféféﬂt&

s e ] ) ) ';s R s . ’ o . _:,;f'
“Question # 10 - 10.0 Points , SRR ' ’
’ LINE OUISIDE AXIS - ‘ B . :

'SLOPPYLLABEL (ESPECIALLY, uEézi,AL;Ax LR

NO. TITLE: :x_ R i R T :

. POOR LEGEND'® i - i = L e \ ;
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J
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stion # 11 10 0 P01nt% : :

A random sample occurs when every QDSEEVatLQH in the papulat;angm_

has a known . (usually egual) ‘chance of becominy part of the
,Samp;é. Wandpmlzat;cn is important because the PEDbabllLthS of
: samplés‘SELg:ted ‘in-a’ ra dgm manner-are known, ‘thus enabling -one to . .
maké’ valid . ;nferenﬁes abaut the papulat:an from which the sample '
‘fwas drawn.aﬁﬂfs- : e . . :
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Question # 12 . 10.4.points .

< 4




TET- LT 77 Y indicates Sectioh 21 -

cpj ﬁsum=(i(1)) ;Aiéa-‘? o st (Y (@) =6y

7 sum (x(l))fnfsfxang =16.80 0 sum (¥(i))/n = 6.4

'4'_3(x)$$2 '1f.f?]'vlf v, j".'ﬁiﬁzf?ﬁ(!)?$2 q ouquT

S(i)7;'2 0111 '-"",'.‘*' o

é,tﬁere is na need ta paal. ,He get.,AA

'S(KEAE ~ YBAR) **2 S(X)$¢2;n + S(Y)**Z/n - » Lo 7
. = . 1778710 4 4, Quuuf10 S S

. [ A =, . cE .

«+822

1k

: Usingvaftva tail t-test Hi£h?afp!,

- H{O): mu(i)rﬁ-mu(Y) =
H(1): mu (X) 3 mu(Y) =

4/.907 = Luutr S

1

b= (16.8 %}ié?d) - 0/%Q ( 822)

=t(cfiticaly 5?4'2*161

_ ?herefare ccnt;nue H(Q)LDE cans;d er t

fsthe same. : b : -
[ - s R
Thls is a CEGSb*reference hetween th@ quéstlan ndmbers an th;s examl
and the guestlan numbers in the File : L

=

- 57 zs;' 'd}f!J“ﬁ-
6= 24 7- -30  wg-
1= 11 12- 42




