. MENTALS OF AppuED SR
7-42 FUNDA — Slﬂst\gcﬁ 1

However, if N is large, then we get
Zan 2

SZan ={C.D>nf}'int.hep0pulanonx & ] o g,

£ ¥y

n =
'I:hé determination of sample size from (7-39) or (7-:_393) pre-surfpose;lme ?o: ; dg ;f (S,YN j», the :
coefficient of dispersion in the population. The C.D. is generally fosm S?" Tf Sr2 is :o: !l:n Provides ,
reliable estimate with the help of the past data but it is not true for anulation oWn, thenjy §
can be estimated by taking a preliminary sample of size m from the given pop T e i

I 52 in the estimated value of S? based on a sample of m units and d is the permissible margiy o
error, the additional number of units required to estimate Yy wi
large, is (n —m), where n is given by (7-35) or (7-38 @)

7-10 STRATIFIED RANDOM SAMPLING

In srswor we obtained

th desired precision, assummg N

- n\$§?
Var(y,) = (I - ‘\,) =

This implies that the variance of the sample estimate of the population meanis:

(i) inversely proportional to the sample size, and - |
(i) directly proportional to the variability of the sampling units in the population.’
Since the precision of an estimate is defined as the ‘reciprocal of its sampling variance,
we see that apart from increasing the sample size n or sampling fraction n/N, the only other
way of increasing the precision of ¥, is to devise a sampling technique which will effectively
reduce S? the population heterogeneity. One such technique is Stratified Sampling.

" Stratification means division into layers. Auxiliary information (past data or so{ne other
information) related to the character under study may be used to divide the_popul_a_tic_mfinw
various groups such that : . pike it die ety

(i) units within each group are as homogeneous as possible, and S e
. (ii) the group means are as widely different as possible. S e i O

- “Thus a population consisting of N sampling units - is . divided : int;)r k .‘rélativel)' ;
homogeneous mutually dl?nmt (non-overlapping) sub-groups, termed as strata, of sizes Nv
Ny, ..., Ny such that N = E:IN&- If a simple random sample (generally without replacement

: i
of sizen;, (i =1,2, ..., k) isdra . : st E
: ‘ ) is drawn from each of the stratum respectively such that n= E‘”" .

the sample is termed as Stratified Random S ' - ; drawin? §
such a sample is called Strafified Random Sam;?:;e of size n and the technique of dra¥” 1
Remarks 1. Main Problems in Stratificati A T T PP Al TLL 0 N
_sampling, the following points need mnsiderlgﬁc:: ;on- From the abqye description of st.rahﬁedrﬂndom E
(i) Principle of stratification, ie ST S e BEAA L e
ARG , -, proper classification of population iaps toriins steatd - . &
(i) Given the total sample size n, how to allocate it amo mp::iamn 1nto yarions ‘“'f‘t’%‘f;_;,: PRy
SEHD _(z.u) _Dec:-sx_on abouf-fhe value of k, the number of strata. ngst different strata. - iy
. ,I.(ng)_-;!ea;mgdqued about the value of k, how to determin. FERET e e e ]
o O arra_tzqnofjhesm'g w3 X0 ﬁerm‘methe‘boundaﬁes'ofmmg; -r
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iGN OF SAMPLE SURVEYS
E

D/’f
criterion which enables us , )
: :"h:"g factor’ (s. f.). Some of thetocfrlt?:il(fitv“nmm sampling units into different strata js termed
as 172 level, geographical area, economic Y used stratifying factors are age, sex, educational or

; . sta \ TRy HEET
incom® glation into different strata which urtqlml' and so on. An s.f is called effective if it divides the

; give? -Pogm“erent strata are as unlike as ., lomogencous (or nearly so) within themselves and the
L gnité i:;n since a portion of the variability pi(c)lﬁ:t)i]ft':ﬁﬁlum n;,l orgnisntion gives estimatex with gr;zatﬂ;'
2 15 . i ) ¢ as between st iance. is eliminated anc
P + only yariance which enters t‘he computation is the within strruu:rz ;Zﬁ?a,rj::;mnmv e
3.If "-hf st:::{: :;‘slﬁge;_t(&?):éntile _Chalructer, it may be easy to choose a variate w.r.t. which the units

ofthe pOP% aes the difficulty of choogslive lomogencous strata. But if one is dealing with multi-character
study On® .a:; n. judgement of subje t"g an appropriate way of startification. In such a situation, many
times, intwition, Jxercised in detel ct -matter specialists can all be used effectively in setting up strata.
Ifj“dgem?nt 15 ?th'n each start rmining the strata, the sample result will be still unbiased provided

. Swg)lmgm“l’;linlg varian»::er :::ylsbcarngd m(lit by & random process. However, if the judgemens 1

od, the sar 1 e reduced. In man el ; distributions,
B ification is an exceedingly valuable tool. y fields of highly skewed dis

7.43

7.10-1. Principal Advantages of Stratified Random Sampling.

1. More Representative. In an unstratified random sample some strata may be over-
represented, others may be under-represented while some may be excluded altogether.
Stratified sampling ensures any desired representation in the sample of the various strata in
the population. It overrules the possibility of any essential group of the population being
completely excluded in the sample. Stratified sampling thus provides a more representative
cross section of the population and is frequently regarded as the most efficient system of
sampling.

9. Greater Accuracy. Stratified sampling provides estimates with increased precision.
Moreover, stratified sampling enables us to obtain the results of known precision for each of
the stratum. :

3. Administrative Convenience. As compared with simple random sample, the stratified
samples would be more concentrated geographically. Accordingly, the time and money
involved in collecting the data and interviewing the individuals may be considerably
reduced and the supervision of the field work could be allotted with greater ease and
convenience. :

4. Sometimes the sampling problems may differ markedly in different parts of the
population, e.g., a population under study consisting of (i) literates and illiterates, or (i)
people living in institutions (hostels, prisons, hospitals, etc.) and those living in ordinary

homes, or (ii;) people living in hill areas and plain areas. In such cases, we can deal with the
I problem through stratified sampling by regarding the different parts of the population as
stratum and tackling the problems of the survey within each stratum independently.

7-10-2. Notations and Terminology. Let % be the number of strata.

N; = The number of sampling units in the ith stratum (i = 1, 2, ..., k)

k5 ’
| N = Y N, total number of sampling units in tho population.
= : i=1 j
: n; = The number of sampling units selected with srswor from the ith stratum.

k
n = Y n, total sample size from all the strata.
GO T3 FEVERS ;
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hy where S; 2 is as deﬁned in (7 41).

7.44

FUNDAMENTALS -OF APPL]ED STAT|S
i(.‘.s .

Let Yy (j=1,2,..,Nj;i=1,2, ..,k be the value ofthejth umt in the zth Stl‘atum
1
YM = population mean of ith stratum == Z Yu

i =1
k
Yy = Population mean = = ZZ Yii= N ZN YN: Z pi YNi :
where i = N;/ N is called the wenght of the ith stratum

S,2= Population mean square of the ith stratum = N- -1 Zl (Yy YN )
| J

(=1,2,..,0) (a4
¥ii = Value of jth sampled unit from ith stratum. PO il o

¥n; = Mean of sample selected from ith stratum. |
s;2 = Sample mean square of the ith stratum

1 n; \ STUES FLss S B 3
- e ‘(1= I .
ni_ljgl(yu yn,-) ] (lv 1: 2) ) : L af ” ...(742)
We shall consider the following two estimates of the population mean Yy : .~
- 1 & . F o afhee .
In =y 2 T, ot g
1k Lk . 4312 4 ,_,
Yu =g 2 Ni¥y = Z pinp ()

the latter being weighted mean of the strata sample means, welghts being equal to strata 3
sizes.

These two estimates of the population mean are identical

) : i N
coife Lo :‘—; = _F = %‘ N= (constant)= C, (say).
ie., ....ni=CN; = n;=N;

le.f: Proportional Allocatlon (§7 10 3)] (7 45)
Estimate of Populatlon Mean and Its Variance.

!

' Theorem 7 6. Yo is an unbiased estimate of the populatwn mean YN, ie.,

, E(3.) =Ty WikE R (746)5"?'3
‘ Proof Smce the sample in each of the stratum is a simple random sample we have 4
E(y ) =Yy
= . _1 k O Mmool gadnad e kit 8
Theorem 7-7. Var(y“) _N2 2 N, (N n)Sz- Z(l ) -l—)p'*’S’ ”_'(7_47) 3
n; l=|.‘
Proof. Since the samp]e in each stratum is sxmple random sample WIthout replacement’ i"‘_l;
AL S R , , b 4
| L b T R S TR T e
V == _ ‘ TR L
ar(y )7  e I.N'_).S'ﬁ. i H L e
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