AP Statistics — 9.2b / 20 20 KE \/\ Name:
Goal: 2-Sided TOH and ClI for P;pulation Proportion (p) Date:

s &

I. 2-Sided Test of Significance for Proportions -- Example #8 “Benford’s law and fraud”
When the accounting firm AJL and Associates audits a company’s financial records fo! fraud! they often use a test
based on Benford’s law. Benford’s law states that the distribution of first digits in many real-life sources of data is
not uniform. In fact, when there is no fraud, abo @ of the numbers in financial records begin with the digit
1. However, if the proportion of first digits that are 1 is significantly different from 0.301 in a random sample of
records, AJL and Associates does a much more thorough investigation of the company. Suppose that a random
sample of 300 expenses from a company’s financial records results in only 68 expenses that begin with the digit 1.
Should AJL and Associates do a more thorough investigation of this company?

e Parameter of Interest P= TKVLPKO PoRT\0 F PEASES T EciIN

¢ Level of Significance x=.095 Wi

e Choice of Test j— SAMPLE Z TESsr pdé PROPORTIONS
e Null Hypothesis Ho . D 20.30]

o Alternative Hypothesis Ha ZP #(2.30/ (15 IT DIFFéeenT FROMQO,30|.

e Conditions of Test
andem 3 ample ste4ed v~

INDEPEnDENT: [0% ConpiTiony  n=3cos 727'(6” f'CCorJ.b

A/of’\an: np, > 300(.30) = %0.3% 10 ./
N{l-fs) —> 300(.649)=209.7% 10,
¢ Sampling Distribution (Sketch of the sampling distribution of the sample statistic under the null hypothesis,

indicating the mean) - o({;_.—,obf' 0,1'__5«_;; =,005 —3
N = 300 '
ALY
Po = 0.30)
e Test Statistic (clearly show calculation) caLc:
¢, ol = ’g =P | (b 7 , 221 =30\ 4 PRof2TEBST
oM - ye » r(.‘bo.)(.uqs = =239 i
— J RO o0 L = -4.9)
e P-value (Use correct probability notation.) }lc ATAL TEST (moLT % 2\ PV alve=
PVelye = P (z £ =KL = 2(,0020) . 0052 0.0050

e Conclusions (in context

)
SINCE TWE Pvawve (+0052) T5 LessTua X=05,
WE RKFIECT Hoe THERE IS gg?ym;,gg EVIOegANCE
THAT THE PpARoPoR ToN OF £x Psal SES FTHAT HAVE
— THE FIRST DIGIT oF 4 I s ANor -30].
T HERZFORE ASL SHOULD BE DO /70K E INVESTICAT ) on

O FTHIS comPaANY's Rgcokds Foe Fravn

.



/(\(‘Ts s oo Meview from Ch8 &
I \_anfidence Interval for Proportio@ - Example#3 “Benford’s law and fraud(continued)”

Find and interpret an appropriate confidence interval for the true proportion of expenses that begin with the ~

digit 1 for the company in the previous alternate example. Use your interval fioms@ to decide whether this

company should be investigated for fraud.
« Parameter of Interest p = the frue proportion of expenses that begin with the digit 1

Tap 2008 — CL=1-A= 5%,

A SAMPLE ZINTER VAL FoRr PRAPIRTIINS

« Confidence Level:

« Choice of Test:

« Conditions of Test
andom BnND L NDEPE~NDENT — Same AS “TokH
/' mAL: N
np — (.a21)(300) 2432 10OV
Samp dist for F n(-f) — (773)(300) = 232 %10/
« Sampling Distribution (Sketch graph and provide sampling distribution statistics) P
2RETECT | REoEer o
\ 4
n=%o00
(Y 1

CL=.9s —> Z=T19¢

« Confidence Interval (clearly show calculation)
,aa1 £ 146 J(’"ﬂ("’n) laLe:
5&(?) 4-PRoPZ INT

cy (.vr\ d oo
X '29-".!- \.‘\(, (.an.?A/
s 3L o.ouM£ [6.179, 0,9%]

V . @;rpret the confidence interval) Eo'n 10, 0.2 1 §]

Z—‘P We ARE 95% LoNFiPENT THE TRVE PRoPoQTI9N OF EXPEANSES
ATTHis ComPany BEGinS )iTH THE DicyT 1. Js BETWEEA)

0.180 AND 0. 27
o Use your interval to decide whether this company should be investigated for fraud.
SINCE 0.301 Does AoT FALL ) ovR 9SS
GonEibeAcE TnTERAVAL [0.189 0.J19], WE HAVE
SUFE CIiENT EVIDENCE To ReTecT Ho AT pl=.05.
X MoTE: 0,201 15 yoT A D) A0S BLE_TPILATION Paremeles

s between doing a 2-tail TOH versus a CI [CL=1-24 l

. Compare the difference
o7icE JN) THIS EXAmPLE A 2 -TAlL Ton AND

CI &GAave LD *rngfﬁscfsio;d
A Two yait ToH AND (1 Give THe Same Decisi
Mol € INFo2.maTion SINCE B S o8

T 6\WeS US
PRoviDES ALL THE PLAVSIBLE VALVE S
Foa. THWE TPoPuLATIo) PARAMETER,




1 CY(L'Pa 55%

Test of Significance Template

Parameter of

| P="tFrve prportion of festavrent wo-kers who say

WoRK s5TeESS HAS A WNEGATIVE 1 MPRCT

‘ _i‘$o,mplc Z_-}-Q,\'F Sor F‘fdpof+fons

A =0.05

| English:

| Symbols:

t—lo-P 0.7S &Mnﬁauau SvaneEY ResolHs

‘| English:

.| symbols:

He ! P

F 0.7S€—Dof s THE ChAnn DIFFER Fapm NATL

Randam Semple. o+ |[oo emplo yee s
_I/UD,"' ’000 G)‘\‘ otﬂ\ur\l 1= 100 é—fg(a\l eEMmps "N CL\Q?/\)

Noamacr : 25(100) = 75 210~
| vozom c25(eo) = 25 V10
. Sketch of the samplmg distribution of the sample statistic under the nuli hypothesrs, indicating
: the mean:
Sampliig . | /) =/00 e \oe? ?/«‘vt"
Dnstf%uﬁ@n | B=0.75 /‘?J 563~ P
A L8 = \
p= Am—O.GB . $=.8 +73 _
& ST Form-ula | Plug-ins & Value: LALC.
Test Statistic q= (A 48-.75 : 52/ PROPZTEST
e SECBES \/'-@__E* JZ-%‘)CBs 'I.QD\ Z_ I GQ
"7 | Use correct probability notation.
i e ) alve = |
D | Pelve=2% P(Z% -/ 59 053¥2= .106 (1060 |

| AssominG THE TRUE PRoPoeTiaN OF EMPLOYEE RO

SAY WwogX STRESBS HAsAA NEGCATIVE mePAcT oN THEM

GlIE 5 E 0,75, THeee TS A 0.10b Pro BABIL) TY of GEMING

EFUE

Conclusions

‘1 O Reject null hypothesis
-}XFa‘il to reject null hypothesis

A sSAamPLE PROPOZTIoN) OF 069
08 Fuathee AWRY Posecy BY CHANCE

English: sincE THE Prvawé (O. IOB) IS GREATERZ THAA
A=o.05, WE FAILT® REIBcT Re. We DoNoT HAVE

ﬂON\/nMoaNOE\/‘DéNCE To say EmPLoYeES AT

This REST AVRANT DPFFees From THE NATIONAL

AVERAGE For. NEGATIVE 1~N\ PACT OF a/aa.L QT 5SS



IV. CYU - page 558 — 2-sided Test (complete on template)

V. CYU - page 561 — Using computer output for CI to compare to 2-tail TOH on pg 558

TS ComPVTER OUT PUT 4§ Few THE RESTAURANT STRESS

QomPLETE ABOVE N SEcTidn 1Y .
Interpret CI:

t5% ¢1 L 0.584, 0.271]

WE ARE 9s % ConFipea T THE INTE2VAL
0.589 To 0.771 (L APTVee THE TrVE PeifoetioN
OF RESTAURANT W dRKERS WHe SRY STRéSS

HAS A NEGATIOE )M PACT 6N ThE12 Woek

‘ S/ﬁ // &“/3' . 02%

CI decision:

P=0.75

DINCE THE d).\)np FNCE _TINTERVAL Z-Sq -271
JNCLUDES  OUR _PoPULATIIN PARAME TER (0.75)
OV Dé&cisiond wloULD BE ThHE SAME

i FAaLL To ReT e£T Ha o

The CT a;\mb 7ore :%'Qrma»#dd. I+31\U65 all

‘er. ’P'm?bla Uc,uc,§ "Fd» (- Pofd'och»Q Pafmme?‘“/‘,

VI. Page 563 —#50 (2-tail TOH), #52 (versus CI) - complete on template



i Compage R-TALTESTs vs CT' (,,a 53 il

+ 52¢x D

5 p=trve 'P"°P°"+;°" of 13T -Year Col(eac st dents

+ 4o be Fincaci Ny  well oF~

who be lieve 1+35 :/r'po,-‘-‘

i‘ SCM(‘)\C Z 465-! _‘Qrﬁdmf’;bn;

.9 L
A Semple Z-interyel J—
P oo Noars

o= 0.05 > A= .95 (lfoa)
o : 73 Seme
| Po: ’-P-'—#- .73 Same

Rendom Semple steted

S : &

s of [TNDEGENO AT Joo (s :,b
A/or'ma): 200(:73) = (46 700V
1722 a00(.a7)= 54 7 j0v

Randam — same as To W
I notPérncoenT— Sameas | oH

M‘— Y ave (W6b) = 132 00V
Re.bb 200 3= 4% 1oy

| Sketch of the sampling distribution of the s

ple statistic under the null hypothesis, indicating

i | the mean: e ' _
R Wt . ’/PVJ* C}: //‘QS/ ?303 |
- — foc't 77 4\ .
: Ll N=A00 j ’ L8 ' Up.‘ '
wiile g I ENTE
e | 200 = . . e
_ b=,72 Lot 146 \/ (66)(+24)
; i ) K200

27 .21 = =
Jogm «-an

Pevalue - TVa lve= 2% P(z £ -9'55> B

sbe L 0,000
[-s99,.72.]

| Since +he pvelve (.6a¢) 13
1 less then d = o.05, We

, Peject Ha . We heve

+ COV\VMCM QU.‘JI{I ce et
Stvdenty Y et Hus co"eaj.
Be‘ We F‘ L) H

+h ?4V.M8

‘ cl; qus 'crOM e na"'fdncl

G\N—r:‘kt_ .

we are 95% wa Ld ent the
“rve pro ?ar-h\O'n o s
?qeg\ chon ?crcme‘k"
i% betveen .S and.726.

Since “the populehon pecgmera
(.29 Fells ovtside —the

éon Lid ence in 'leftIcll we
reject Ho,




