Salacting 2 reprasantativa samole and thne
Importanca of narrowing tna sampling
frams to tzable Ttams of Intarast

Dr. Al ¥vanli

A clazir d=finition of wnat 2 reprasantative
sample means statistically

st way to obtain 2 repres
to obtain a simple or stra
amr)P frorn the sample fra ne using 2
“cert ']rJe d” randorn nurmber generator,
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& Since no portion of the sample frame Is
Unored or J]\/@m Dr)ecaJ tr ér]rrr lent, it provides
“falr” representation of the frame,
= e generally cJCCdr)EdCJ method of certifying 2

‘rJrJom nurnber algorithem s to subject it to 2
JrJEEdr\/ of tests called DIEFIAPRD, developad by

G. Marsaglia at Florida State University,
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Otner sarnple selection metnods axist,
wnereny the frame is first divided into

sungroups (e.9., in- J,aEe inc out-of-state),

Pandorn SFer)Jw can then e optainad frorm

each of the subngroups.,

Since tnis armounts to stratified sampling, are

must pe 'takem tnat the sample size for eac

Jlu group (straturm) satisfles the state’s
ninirnurn sarmple size per straturn policy.

If the frame Is to be divided Into

sUbgrou P, it is Irnportant that tnis e
carried out by the taxpayer and auditor
pefore tnat actuzl audit takes place

Tris will require 2 careful exarnination of
ne sample frame oy the taxpayer and
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Distingulsning natwasr)
lzs and ralizoility

Tne r e/':b/‘/]fy of an estirmnated popLJJat]orJ
total refers to novy regrod, ciple the
es'] netor Is over repetitions of the
sarmnpling procedure,

Asgumm g no rnez surem*n" b error in the
sarmple, the reliapility of an estirmator car
De mezsured Dy Its si rmr/r/ o error,

The smealler the standard error, the
greater is its reliapility

Tne pias of an estimated population total
refers to now the rmearn of the estimator over
repetitions of the sampling procadure differs
frorm tne true population total,

An unblzszd estirmator of 2 population total is
one wrere, ]f sarnpling indefinitely, tn
ne estirnates will 2qual tn

rotzl,
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Acclpacy of @n BEstlmeztor

(1)

Tne accuracy of an estimator of 2
tio

population totzl re”er“ to now far away 2
of

partic LJJrJr value of tne estimate is, or)
average, from the frue ¢ ogl laition totzl,
Tne

iceuracy of an estirnator can pe
letermined py cornputir 9 Its ez
“

jare error (MSE), where
MSE = (standard error)? + (Dizs)?
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situzitions, the estirmated standard error
is srazller (often much smaJJer) ham tnat
optainead using tne difference estimator.,
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Trne Batnroorn Scale Nooody Warnts

Consider 2 pathroorn scale that ¢
overweigns /J'J py 10 los. 2acn
The requty rnrer frorm this scz
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(your true yeight is not what the

scale indicates — the pias is 10 lps.)
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- not accurate (due to the large oi
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ity of the sample projection,




Tna dangzrs o

fu -sumpla provortions or
G IISRAS NS ,Jwarm]ﬁa

@ raprassntatlve samole
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s Situzgtion: Wnen exarmining a sirmple randorm
sarnple of size 100, it was poi chd out to tne
auditor that only 2 of the sarnple transactions

(2%) were marked as tax exampt,
= The sample frame consists of 5000 itermns

s Tne taxpayer claims tnat in 'the sarmnple 'frarr 12,
6% of tne transzctions (300 transactions) were
tal¢ exerrn r)r and therefore the sample is not

Tna dangars of Usis g 5!

D-szmpla proportlons or
menns ko datarmina 3

@ rapresasntative samole

Discussion: Let p be the proportion of frarme items
trnat tell i

acl on the samp
2/100 = .02 (2%).
An exact 90% confidence interval for o (pased on the
nypergeormetric distrioution) is frorm .38% to 6.12%.
fon”ﬁquend\/, pasead on the s3) mgle results, we zre
90% confident that p is petween these two values,
But this interval incluces SJ/ and so t
[ts are consistent witn the claim t

2 results, the estimate of pis
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Tna dangars of using sun-sampls
proportlons or meuns to datarmine IF it is 2

I
rEorasanttiva

= Conclusion: Very often, sarmple
proportions (or means) differ from
tne corresponding populztion
oroportions (or rmeans) because of
sarnpling error and ot because tne
sample lacrs representativeness,

Properly scrutinizing tne chart of accounts zrndl
tna slactronic transzctions In ordar to narrow
tnatargst poplulation to itams of intarast
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cemrﬂJrU (O 1 ed Jce e
ne r)Jr)HJ ition tnat contain the value of
sarmined val
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£ , rJrJJrU orl tre
audit/sarmple objective, thos e transactions uporn
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Ue regardless of wnether it was paid, or
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Uz and not paid, and/or
not due and was not paid
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Proparly scrutinizing tha cnzrt of accolnts znd
tns aJactrwJ] tre m;agsum e JI“J—'I‘ U NALFOu

The auditor may wish to find the deficiencies
only — in whnicn case o) rJr)r)] 23,

Ataxpayer may wish to rmale claims on tax
overpayrents, in wnicn case ¢) would apoly,
Finally, an auditor rignt want to find the net
overzll tzx rJFJJ strnernt, which means Dot J)
and ¢ f apply (the most typical use of statistical
sarnpling).

arly scrutinizing tne chart of 2iccounts znd
sha aJactrwJ] tre m;agsum inc JI“J—'I‘ U NALFOu

Note in most all cases, regardlass ¢ f ' ne

opjective a), b), and/or c), we are | not n

in iterns wnere no ta s dus and no
palid.

Audit 2 er]emce can be used to scrutinize the
r ating t

accournts tnat likely contain itermns meeting the
objective, or excluding accounts that lixely
Contain orJ/ iterns not of interest

accournts that include iterns of
erl 15 an exercise of excluding
coritain itermns not of interast,
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Proparly scrutinizing tha cnzrt of accolnts znd
tna alactronic transactions In ordar to nurrow
tnaturgat population to itams of Intarast

m Sormetimes downloads contain records that car

a Divisions and locztions not audited,

a Tirme periods outside the audit period,

a Vendor inforrmation can be used to exclude certain
2CCOLNTS,

t on jurisdiction statutes (wnat is taxable in

ny not be true in another),

a Other iterns that with sorne initial investigation, shows

b
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trzit these iterns are not of interest
1117
Proparly scrutinizing tha cnzrt of accolnts znd
e aJacsrwJ] rransctions in ordar to narrow

tna targat population to itams of intarast

qR

s When tne auditor uses jucgrment to exclud
certain accounts, and pecornes overaggrassive,
tnie dangder is that tne auditor Is not exarmining

tne rignt transactions.,

= Or tne otner nand, if tne auditor is too
conservative, ard J:‘c]\/'—b in too many iterms
snould have peer ex le ded from the targe
populatior, precision suffers,
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Sarnple Precisior)

m Sample precision can be measurad by cornputing
tre
. precision armount, or the
- relative pracisior
m Tne precision armount 1s the armc L
and suptracted frorn the r) Oint astir
deriving = confidence interval,
= Trne relztive Drscuo | 15 the precision armournt
divided py the point estimate (expressead 2s 2

percentage),

) rJrJerJ ro
ate wne

/

s As tne error rate Increzses, tne

pracisiorn arnourit Increzsas,

10



More on Precision

In the discussion to follow, we will focus or tne
relative precisior)

Tne relative precision is orJJ\/ ez rurlJJ if tne
population values nave tne same sign (2l

If" 2 population (and sample) contain positives

nd mejrm\/w, tne point estirnate may ne near
zero, Whnereny tne relative precision is terriole
yet the precision armount can be very good,
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Tne lmportzrs

ICE
COnNSIitltas
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tnie sarmple will tend
to Increase the relative prec siorn provided z
s nave peen found,

Tne lower tne error rate (the more zeros found
as 2 percentage of the sample), the larger the
relative precision will be in the results,
Pestricting tne SFer)J ng frarme to tne iterns of
interest, and limiting the nurnper of zeros that
enter into the < amr)Je is tne pest approach in
assuUring petter 2 petter relative precisior)
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Taxpayer Corcerns

Or e of the concerns of tapayers is that
iditors try to limit the sampling frarme

orJ\/ to transactions wnere If errors e4st,

trey are 2. L J—‘fI)rJ/H 121 Jf”
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'terest v\/here If 251 £rror estts, It
PGV J\ijimjm 21t

of the states are vague z'ne]r
| policies

Taxpayer Corncerns

Sorne of the field auditors and some of the
cornputer audit specialists are more aggrassive
tnizin otners in trying to avoid ta overpayments
in the sampling frame

Tne most cornrron technigl J2s for zvoiding taix

2
overpayments are avoidin g ranszctions with
sales tax paid to verc J se tax affru@rl to the
state, and certain arezs vvh,rg tapayers ofter)
fail to take exer ]r)FJOfJS such as environrmertal
and safety equiprnent.
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