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f"' REPORT #3
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THF EFFECT OF SAMPLING 'BATTALIONS RATHER THAN INDIVIDUALS

}.3 s fR J. Carroll
' jnugust 1982
i

In my letter of August”143%b M.E. lLeVois, I raised the possibility that sam-

pllng from battalions and thenusampllng individuals could have difforent statis-
. : H ' - ! ||

tlcal proPertlcs From melcly Jdklng a 31mple random sample of individuals. The

former mcfhod is mentloncdrby;UCLA in their protocol, but it is clear that they
oy . H '

intend tolusc the latter as a basis for analysis. I think it is important to
o I s
understand the difference between the two and to investigate the effects of this

difference. This report is a preliminary analysis of this difference.
While:thc latter method is called simple random sampling (SRS), the former
method miéht best be called two-stage cluster sampling (TSCS). The two methods

are illusirated in Figurés'#l-ﬁnd #2.

i Suppose there are a total of M battalions and for simplicity, assume each

battdllon ihas m 1nd1v1duals. Let battalion #1 (1 =1,2,..., M) have disease

rite'p léﬁd suppose theiovpra}; discase rafc Jg P- Suppose we randomly sclect
¢ E .

Nlbat?allons and thc? s?ie@t J gnd1V1duals peﬁhselccted battalion. Then the

estimated! probability of dlseLse is (for either method) the observed proportion

oé d;seased 1nd1v1duals. &flfﬁé probab111tlcsrof disease are all fairly small

(say Iesslthan 3% 1u-cv;r; bmifallon), then the variances are approx1ma;ely
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each battalion has N = 500 individuals, of whom we sample 100, PFurther, suppose

that the discase probabilitics are all less than 3%. Then, to a degree of ap-

N
proximation, ,
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1 Variaﬁce (SRS} = (-0118)2P
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Table #1 rompares the ratio of: these two quantltlcs for various values of p.
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The ?mact numbers in Tablei#l are not partlcularly ceritical, especially
: b P g j

L] . I !
since any real sampllng plan w111 include some, strat1flcation. Nonetheless, my
'i' l‘l

calculatxons 1ndicate the followlng

L

' '(1 As a general strafegy, we should sample as many batta11ons as
4

! possible, wlth approprlate stratlflcatlon,

(1) For larger samplelslzcs on the order of 6,000 per group, if
P the event rates arc small the eftcct of TSCS will not be too

great,
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(ii If the event :dth are large, TSCS will be significantly less

efficient than SRb However, in this instance, we will still
have acceptable statlstlca] powers (see Report #2).

This: report has not addressed certain problcms such as confounders and mis-
; " i ; l[ .
classiflcation. Also, I havc assumed the evcnt rates are fairly homogeneous
i i '1' :
across baftallons this’ nghtth a questlonable assumption, as it is conceivable
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that a fcw battalions had extremely high exposure and event rates. Further

study nust be gu:dcd by the prict1ca1 nature of the data sct, |
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Figure f1

SIMPLE RANDOM SAMPLING OF TEN INDIVIDUALS
FROM A TOTAL OF FOUR BATTALIONS,

IBattalion Blttdiion Battalion Battalion
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Note: On average, we will choose someone from every battalion, We could guaran-

tee this by taking a stratlfled sample.
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Figure #2

_ TWO-STAGE CLUSTER SAMPLING OF TEN INDIVIDUAILS,

i SELECTING AT RANDOM THO OF FOUR BATTALIONS.
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Note: As ‘opposcd to szmple ran&om or stratified random sampling, in cluster
sampllng there 1s no chance of selectlng one or more 1nd1v1duals from

evéry battallon. . :.-h]l 0 . .

I L
.;}".ii i ! ]
’id%lj , P - <
STRE || o i
L

1 ' |

|

l

[

i

|
[
| {




TABLE #1

Approximate Value of
Variance (SRS}

P Variance (T5CS)
.005 .95
.010 1.04
.020 1.26

- Tmac



Appendix, Report #3

Variance (SRS) = .E_l:_:.:.'l_r":_/._fﬂ“l B1-D)

Variance (15C8) = Q- 2 (1-0/N) ¢ 2,
n 1 mn 2
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1 n-1 jop b
M
S = wgvay (L PiCopy)
1f the event rates arc all small,

-2 1 =2
{pi-p) S P on average,



