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The following general texts in sampling theory have been used for many years and can
give the reader additional perspectives on sampling. The first two have been reissued in
the Wiley "Classics” Series.

1. Cochran, W. G., Sampling Techniques. 3rd ed., Wiley, New York, 1977.

2. Hansen, M. H., Hurwitz, W. N., and Madow, W. G., Sample Survey Methods and

Theory, Vols. 1 and 2, Wiley, New York, 1 953.

3. Kish, L., Survey Sampling, Wiley, New York, 1 965.
4. Mendenhall, W., Ott, L., and Scheaffer, R. L., Elementary Survey Sampling, Duxbury

Press, Belmont, Calif., 197 1.

The text by Cochran [l] emphasizes the theoretical development of sampling
methodology, but at the same time gives the reader a sense of how the methods are used.
The text by Hansen et al. [2] uses the notation and approaches taken historically by the
major government agencies involved in sample surveys (e.g., Bureau of the Census,
Bureau of Labor Statistics, etc.). The book by Kish [3] is comprehensive and contains a
wide variety of advanced sampling techniques. Mendenhall et al. [4] give a very
readable presentation of basic sampling techniques.

The following more recent texts are much more specialized. The text by Sudman [5]
addresses a wide variety of issues that are often encountered in the planning of sample
surveys. Hedayat and Sinha [6] have written a book that emphasizes theoretical issues.
The recent books by Thompson [7] and by Thompson and Seber [8] discuss in detail
methods of sampling that are used in the estimation of wildlife populations and in other
areas of ecology. The book by Kalton [9] gives a highly readable introduction to
sampling that can be valuable to nonstatisticians as well as statisticians. It reflects the
author's wide experiences as a sampling statistician. The very recent text by Lehtonen
and Pahkinen [10] places a high emphasis on methods for analysis of data from complex
sample surveys.

5. Sudman, S., Applied Sampling, Academic Press, New York, 1976.
6. Hedayat, A. S., and Sinha, B. K., Design and Inference in Finite Population

Sampling, Wiley, New York, 1991.

' Medicare
2 Medicaid
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7. Thompson, S. K., Sampling, Wiley, New York, 1992.

Thompson, S. K., and Seber, G., Adaptive Sampling, Wiley, New Y ork, 1996.

9. Kalton, G., Introduction to Survey Sampling, Sage University Paper 35: Quantitative
Applications in the Social Sciences, 07-035. Sage Publications, Newbury Park, Calif.,
1989.

10. Lehtonen, R., and Pahkinen, E. J. Practical Methods for Design and Analysis of
Complex Surveys, Rev. Ed., Wiley, Chichester, U.K., 1 994.

The following relate to the major surveys conducted by the National Center for Health

Statistics (NCHS).

11. National Center for Health Statistics, Catalog of Publications 1980-1987, U.S.
Department of Health and Human Services, Hyattsville, Md., 1988.

12. National Center for Health Statistics, Plan and Operation of the Health and Nutrition
Examination Survey. United States, 1971-1973, Vital and Health Statistics, Series 1,
No. 10a. DHEW Publication No. (HRA) 76-1310, U.S. Government Printing Office,
Washington, D.C., 1973.

Both the Encyclopedia of Statistical Sciences [/3] and the more recent Encyclopedia of

Biostatistics [/4] contain expository articles on many topics in survey sampling. Volume

6 in the Handbook of Statistics series [15] deals exclusively with sampling methodology

and contains 24 chapters authored by experts on various aspects of sampling. Chapter 1,

written by D. R. Bellhouse [16], gives an excellent historical overview of sampling

methodology.

13. Kotz, S., and Johnson, N. L., Encyclopedia of Statistical Sciences, Vol. 76, Wiley,
New York, 1986.

14. Armitage, P., and Coltons T., Eds., The Encyclopedia of Biostatistics, Wiley,
Chichester, UK., 1 998.

15. Krishnaiah, P. R., and Rao, C. R., Eds. Handbook of Statistics, Vol. 6, Sampling,
Elsevier, Amsterdam and New York, 1988.

16. Bellhouse, D. R., A brief history of random sampling methods. In Handbook of
Statistics, Vol. 6, Sampling, Krishnaiah, P. R., and Rao, C. R., Eds., Elsevier,
Amsterdam and New York, pp. 1-14, 1988.

*
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The sampling texts cited in Chapter 1 [1-16] all develop the concepts discussed in this

chapter, each in its own way. The following sampling text by Hajek [1] presents in

Chapter 1 an especially good discussion of the concepts developed in this chapter.

1. Hajek, J. H., Sampling from a Finite Population, Marcel Dekker, New York and
Basel, 198 1.

The concept of counting rule will be developed further in a later chapter when we discuss

the topic of network sampling. The following articles give examples of the use of

counting rules in sample surveys.

2. Sirken, M. G., Household surveys with multiplicity. Journal of the American
Statistical Association, 65: 257,1970.

3. Sirken, M. G., and Levy, P. S., Multiplicity estimation of proportions based on ratios
of random variables. Journal of the American Statistical Association, 69: 68, 1974.
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4. Czaja, R., and Blair, J., Using network sampling in victimization surveys. Journal of
Quantitative Criminology, 6: 186. 1990.

5. Sirken, M. G., Network sampling. In The Encyclopedia of Bioslatistics. Armitage, P.
A., and Colton, T., Eds. Wiley, Chichester, U.K., 1998.

The following expository articles appearing in The Encyclopedia of Biostatistics provide

a more complete discussion of some of the topics discussed in this chapter.

6. King, B., Quota, representative, and other methods of purposive sampling. In The
Encyclopedia of Biostatistics, Armitage, P. A., and Colton, T., Eds. Wiley,
Chichester, U.K., 1998.

7. Warnecke, R. B., Sampling frames. In The Encyclopedia of Biostatistics, Armitage,
P. A., and Colton, T., Eds. Wiley, Chichester, U.K., 1998.

8. Xia, Z., Probability sampling. In The Encyclopedia of Biostatistics. Armitage, P. A.,
and Colton, T., Eds. Wiley, Chichester, U.K., 1998.
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Survey mean estimation
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Survey total estimation
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Survey mean estimation

Pweight:  wtl Number of obs = 40
Strata: <one> Number of strata = 1
PSU: <observations> Number of PSUs = 40
FPC: popsize Population size = 1200
Mean Subpop Estimate Std.Err. [95% Conf. Interval] Deff
fvc

exposure = = 83.33333 5.177446 72.86096 93.80571 1
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The “classic” sampling texts listed below all give very complete discussions of simple
random sampling.

1. Cochran W. G., Sampling Techniques, 3" ed., Wiley, New York, 1977.

2. Hansen, M. H., Hurwitz, W. N., and Madow, W. G., Sample Survey Methods and
Theory, Vols. 1 and 2, Wiley, New York, 1953.

3. Kish, L., Survey Sampling, Wiley, New York, 1 965.

The other sampling texts referenced in the previous chapters all develop the concepts of

simple random sampling, each in its own way. The following articles in the Encyclopedia

of Biostatistics also treat various aspects of simple random sampling.

4. Xia, Z., Sampling with and without replacement. In The Encyclopedia of
Biostatistics, P. A. Armitage and T. Colton, Eds., Wiley, Chichester, U.K., 1998.

5. Levy, P. S., Simple random sampling. In The Encyclopedia of Biostatistics,
Armitage, P. A., and Colton, T., Eds., Wiley, Chichester, U.K., 1998.

6. Levy, P. S., Design effect. In The Encyclopedia of Biostatistics, Armitage, P. A., and
Colton. T., Eds., Wiley, Chichester, U.K., 1998.

The software package, SAMPLE, originally developed as a module for Version 5.0 of the

general-purpose statistical package, SYSTAT, is a very useful program for selecting

samples from a wide variety of commonly used designs, including simple random sample.

Later versions of SYSTA T, however, no longer support this module.

7. Frankel, M. R., and Spencer, B.D., SAMPLE: A Supplementary Module for SYSTAT,
SYSTAT Inc., Evanston, I11., 1990.

Within the SAS system, algorithms are proposed for taking simple random samples with

and without replacement. These are discussed in Chapter 12 of the following reference.

8. SAS Institute Inc., SASE language and Procedures: Usage 2, Version 6, 1st ed., SAS
Institute Inc., Cary, N.C., 1991.

In our discussion of software for obtaining estimates and their standard errors from

sample survey data, we mentioned the software packages: STATA, SUDAAN, WESVAR,

and PC CARP. References to these are listed below..

9. STATA Corporation, STATA Technical Bulletin STB-31, STATA Corporation,
College Station, Tex., 1996.

10. Shah, B. V., Barnwell, B. G., and Bieler. G.S., SUDAAN User's Manual, Version 6.4,
2nd Ed., Research Triangle Institute, Research Triangle Park, N.C., 1996.

11. Brick, J. M., Broene, P., James, P., and Severynse, J., A User's Guide to WesVarPC,
Westat, Inc., Rockville, Md., 1996.

12. Fuller, W. A., Kennedy. W., Schell, D., Sullivan, G., and Park, H. J., PC CARP,
Statistical Laboratory, lowa State University, Ames, lowa, 1989.
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EPI INFO, a PC software package in the public domain, was written for applied
epidemiologists and has word processing, database, and statistical analysis modules. It
has a module, CSAMPLE, that has the capability of producing estimates and their
standard errors from survey data having a variety of sample designs. At the time of this

writing, it is in Version 6.

13. Dean, A. G., Dean, J. A., Coulombier, D., Brendel, K. A., Smith, D. C., Burton, A.
H., Dicker, R. C., Sullivan, K., Fagan. R, F., and Arner, T G., Epi Info, Version 6: A
Word Processing, Database, and Statistics Program for Epidemiology on
Microcomputers, Centers for Disease Control and Prevention, Atlanta, Ga., 1994.

The article listed below reviews several software packages that can analyze data from

sample surveys, including the programs listed above.

14. Carlson, B. L., Software for the statistical analysis of sample survey data. In The
Encyclopedia of Biostatistics, Armitage, P. A., and Colton, T. Eds., Wiley,
Chichester, U.K., 1998.

The books listed below treat sample-size requirements for a wide variety of estimation

and hypothesis testing scenarios, including finite-population sampling.

15. Lemeshow, S., Hosmer, D. W., Klar, J., and Lwanga, S. K., Adequacy of Sample Size
in Health Studies, Wiley, Chichester, U.K., 1990.

16. Lwanga. S. K., and Lemeshow, S., Sample Size Determination in Health Studies,
World Health Organization, Geneva, Switzerland, 1991.

The software program listed below includes algorithms for estimation of sample size for

simple random sampling from a finite population.

1 7. Elashoff, J. D., nQuery Advisor® Version 2.0 User's Guide, Statistical Solutions Ltd.,
Cork, Ireland, 1997.
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Survey mean estimation

pweight:  wtl Number of obs 6
Strata: <one> Number of strata = 1
PSU: <observations> Number of PSUs = 6
FPC: M Population size = 54
Mean Estimate Std. Err. [95% Conf. Interval] Deff
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Survey mean estimation

pweight:  wtl Number of obs = 6
Strata: <one> Number of strata = 1
PSU: <observations> Number of PSUs = 6
FPC: M Population size = 54
| Mean Estimate Std. Err. [95% Conf. Interval] Deff
xibar 729 85.94882 508.0615 949.9385 1

=ty 5l K Gl ssle islas (5, Sasel a5 ol (53 ol L (FPC) alas dasl> el
¢L>.L.>‘ el 6, S sed sladsly 515 53 o b (6, Saigel Oy ik a5 5o PSU) Jsl (5,50 gas
S

oS Sletr (6 S 8503 53 035 3550 1 sl SUDAAN Sl eslic
Il 48" ol (551 8lp 5 (glatn (ol Survey data analysis  s\ae}ly . .S 5 5) SUDAAN
N PO IS PSP ol L Research Triangle Institute Slid=s dewje ;3 VAV das
Slaesls Jdoi sl Byo SUDAAN ol JS aslie sl s5bel il 5 S o5 STATA
PC DOS sl » SUDAAN ;| (il s &K ool ol agd odzmy (5140505 sle S L1 51 Lol
Lo S bl (glas = Ol Kiass Ols 53 ey 5,008 a5 a3 S 515 Ll 55 VAAs das Loyl 5l
3 jcsen SUDAAN 5l eslisad 5 6,550 &S ol ol bl ol b s ool 035 1oy

b 23l ledss 5 G650 Sl b 3l it plsl L5 e s ol STATA (L glo b



S et (5 15 4 503 A

el 53 A L3NS &S 5h las 5 Wl sege Slaslnl 53 8 &S S e eles] S el 4 5
3ls V...ab:— ol |, SUDAAN 5 STATA Sl s s lems s s Wl OlS
S dlosle Wles gy OLS ul 55 b sslixal 5,5 oS SUDAAN PR P slese
S emwd 3 b (6,50 0L > s «S) WINDOWS Version 7.50 5 DOS Version 6.40
el el oy o 55 gl OlS pl s ET &Ll (s S

STATA I 0T ;5 5 a3l Ol VL 53 &S ) S0 Slatoms (6,540 500 o 5 s 3
g yoores 03) dged S gl 1S Kl baesls S (oS esliiul Slile 6l
Lyod sbaad s 1SS e Gl pbaasgare Gliayse laine 5 i LSS (515
Zv\d}f&)‘ OJW‘L)J& &;M L}A.’ LS‘J" b (aoals Ju‘jj&SUDAAN ‘g_j‘Mg"’f v\JJ).’
Wesls sy G oS Cod S5k SS0s sl .S Llow ol B5ed slgi 1S el Laesls
2,8 sl aili) glacsls el

Wl 0l 0315 QLA 5 53 e 5 Jls ol (gl SUDAAN aslinal 350 (glaesls 555

record cluster element M WT1 Xi
1 2 2 54 9 6
2 2 56 54 9 2
3 2 110 54 9 7
4 13 13 54 9 4
5 13 67 54 9 4
6 13 121 54 9 5
7 31 31 54 9 6
8 31 85 54 9 4
9 31 139 54 9 2
10 34 34 54 9 5
11 34 88 54 9 3
12 34 142 54 9 2
13 46 46 54 9 6
14 46 100 54 9 12
15 46 154 54 9 3
16 53 53 54 9 7
17 53 107 54 9 3
18 53 161 54 9 0

J"eCOVd w)‘; ZJLA.\: ZC;M‘ j’:*:"" a Q}AL» 6‘4_7)&.: w‘)‘; A BL. G)JJJ LSLA°>‘> aS J.:.S 4?)3
ladl o= slaes element (s Sased sl 53 SIS o5 cluster it gLl 5l
JJBJAJ)}A )J)S)‘C/M?QLSLQ))) J‘M}cWTI 46;4.3}4.’ d)_jthéﬂgﬂ\.’jxu Uﬁ)la- P

Xi &S gad



114 25 S et (S M ged VoS

LSNP el Sl sl 5 B 51 o Glass, sl IS 5 5:Ske 055 550,
s il 5 sleile b 4o yama L 015 o SUDAAN
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SETENV COLWIDTH=15;
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5 VARXI;
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Number of observations read 18 Weighted count : 162
Number of observations skipped 0

(WEIGHT variable nonpositive)

Denominator degrees of freedom 5

Date : 07-10-97 Research Triangle Institute Page:1
Time : 14 :25:90 Table:1

by : Variable, One.

Variable One
1

XI Sample Size 18.000
Weighted Size 162.000
Total 729.000
SE Total 85.949
Mean 4.500
SE Mean 0.531
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The sampling texts cited in Chapters | and 2 all develop the concepts of systematic

sampling discussed in this chapter, each in its own way. As had been stated earlier,

systematic sampling is widely used in practice since it is considerably easier to sample

systematically from a list than to take a simple random sample.

The module, SAMPLE, written for the statistical package, SYSTAT, gives several

methods for taking systematic samples.

1. Frankel, M. R., and Spencer, B. D., SAMPLE: A Supplementary Module for SYSTAT,
SYSTAT, Inc, Evanston, I11. 1990.

Bellhouse has written two review articles on systematic sampling that contain many

valuable cross references to methodological articles and substantive applications.

2. Bellhouse, D. R., Systematic sampling. In Sampling, Handbook of Statistics, Vol. 6,
Krishniah, P. R., and Rao, C. R., Eds., Amsterdam, Elsevier, 1988.

3. Bellhouse, D. R., Systematic sampling methods. In Encyclopedia of Biostatistics,
Armitage, P. A. and Colton, T., Eds., Wiley, Chichester, U.K., 1998.
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Hospno oblevel weighta tothosp births
15 1 10.50 42 480
80 1 10.50 42 426
86 | 10.50 42 342
136 1 10.50 42 174
7 2 19.80 99 2022
26 2 19.80 99 576
62 2 19.80 99 1999
90 2 19.80 99 482
101 2 19.80 99 836
28 3 2.83 17 3108
34 3 2.83 17 4674
39 3 2.83 17 2539

102 3 2.83 17 1610
119 3 2.83 17 4618
149 3 2.83 17 1781
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. use "a:\ hospsamp.dta", clear
. svyset pweight weighta

. svyset strata oblevel

. svyset fpc tothosp

. svytotal births

. svytotal births, by(oblevel)
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Survey total estimation

pweight: weighta Number of obs = 15
Strata: oblevel Number of strata = 3
PSU: <observations> Number of PSUs = 15
FPC: tothosp Population size = 158
Total Estimate Std. Err. [95% Conf. Interval] Deff
births 183983 34014.35 109872.1 258093.9 7035476
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plomil adsl (g S sad Gladsly 15 53 o b (6,84 gad Dok aib o 51 53 (PSU) sl (5,54 5

S
Survey total estimation
pweight: weighta Number of obs = 15
Strata: oblevel Number of strata = 3
PSU: <observations> Number of PSUs = 15
FPC: tothosp Population size = 158
Total Subpop Estimate Std. Err. [95% Conf. Interval] Deff
births
oblevel ==1 14931 2669.857 9113.882  20748.12 1564799
oblevel ==2 117117 33067.68 45068.7  189165.3 1.089406
oblevel ==3 51935 7508.403 35575.6  68294.4 .0330073
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PROC DESCRIPT DATA = HOSPSAMP FILETYPE = SAS DESIGN = WOR TOTALS;
NEST OBLEVEL;

WEIGHT WEIGHTA;

TOTCNT TOTHOSP;

VAR BIRTHS;

SUBGROUP OBLEVEL;

LEVELS 3;

SETENV COLWIDTH=20;

SETENV DESWIDTH=3;
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PROC DESCRIPT DATA = HOSPSAMP FILETYPE = SAS DESIGN = WOR
TOTALS;

NEST OBLEVEL;

WEIGHT WEIGHTA;

TOTCNT TOTHOSP;

VAR BIRTHS;

SUBGROUP OBLEVEL;

LEVELS 3;

SETENV COLWIDTH=20;

SETENV DECWIDTH=3;

O 03N L B W

Number of observations read : 15 Weighted count: 158
Number of observations skipped : 0

(WEIGHT variable nonpositive)

denominator degrees of freedom : 12

by: Variable, OBLEVEL.

Variable . OBLEVEL |
! ' Total |

BIRTHS : Sample Size ’ 15.000 : 4.000
. Weighted Size 158.000 : 42.000
: Total 183982.904 i 14931.000
. SE Total 34014.329 {  2669.857
' Mean 1164.449 : 355.500
. SE Mean 215.281 | 63.568

by: Variable. OBLEVEL.

Variable . OBLEVEL
: ' 2 !

BIRTHS : Sample Size | 5.000 : 6.000
. Weighted Size 99.000 | 17.000
' Total 117116.928 :  51934.977
. SE Total 33067.664 | 7508.399
' Mean 1183.000 |  3055.000
. SE Mean 334.017 1 441.671
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The following articles present sample surveys in which stratification is used.

1. Hemphill, F. M., A sample survey of home injuries, Public Health Reports, 67: 1026,
1952.

2. Horvitz, D. G., Sampling and field procedures of the Pittsburgh morbidity survey,
Public Health Reports, 67: 1003, 1952.

3. Goldberg, J., Levy, P. S., Mullner, R., Gelfand, H., Iverson, N., Lemeshow, S., and
Rothrock, J., Factors affecting trauma center utilization in Illinois, Medical Care 19:
547, 1981.

4. Stasny, E. A., Toomey, B. G., and First, R. J., Estimating the rate of rural home-
lessness: A study of nonurban Ohio, Survey Methodology, 20: 87, 1994.

5. Barner, B. M., and Levy, P. S., State-wide shoulder belt usage by type of roadway
and posted speed limit: A three year comparison, 38th Annual Proceedings
Association for the Advancement of Automotive Medicine, Association for the
Advancement of Automotive Medicine, Des Plaines Il1., 1994.

The following software programs have the capability of taking stratified samples.

6. Frankel, M. R., and Spencer, B. D., SAMPLE. A Supplementary Module for SYSTAT,
SYSTAT, Inc., Evanston, Il1., 1990.

7. SAS Institute Inc., SAS Language and Procedures, Usage 2, Version 6, 1st ed., Cary,
N.C., SAS Institute Inc., 1991, pp. 649.

In addition, there is material on stratification in virtually every text on sampling theory

and survey methodology, including those listed in the bibliography sections of earlier

chapters.
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1.PROC DESCRIPT DATA = JACKTWIN FILETYPE = SAS MEANS TOTALS

DESIGN = STRWOR;
.NEST STRATUM;
. WEIGHT SAMPWT;
. TOTCNT NPOP;
. SETENV DECWIDTH = 3;
. SUBGROUP QUART I;
.LEVELS 3;
. TABLES QUART I;
. VARTWIN;

O 0N L Wi

j@\&.ﬁ&.@ﬁﬁ.ﬂﬁ Jliojb o.>u.'.'...u| J)j-‘u-lSQ)H dl_a.k 6‘)\)&@ QLGJ_‘) Z..U)J_;

o Jol s g e el gl Jle O 4 (33 slgile b & by o Dlons 5 (51 s

Variable Quart 1 1 2 3
Total

Twin Sample size 831.000 329.000 369.000 133.000
Weighted size 256,998.000 | 63,937.000 | 127,874.000 | 65,187.000
Total 26,055.397 | 19,183.803 6,737.907 133.687
SE Total 3,791.044 2,661.629 2,696.605 126.744
Mean 0.101 0.300 0.053 0.002
SE mean 0.015 0.042 0.021 0.002

Lok sl YU 0 w0 a5 plgmin 710 Jalas G331 45 At opl OB me codes (glaarsl

promb o S S aen (4l Js s sl 3 rbﬁj\'/.\ ;LUSJ Jlie 53) dles sy S5 95
I SOl O 3 W dsas d Slslb o5 3 sdome olein el 65l gldlis sl S

Al a5 ol (o iy 58 31,8 Olse 53 e Gl3l8 ol T i) 35 sl
30 el S T g0 Lalis plalid (ol Wil o iy gl 45 das e OIS _Slokia
5,8 515 eslanal
« Ljackiwin 2.dta s\aes\s> 605 5 5 53 Obe,b sy 3l eslanal L Ol o 1y Jslne oo

5 S 1> STATA ,5,8

. use “a:\jacktwn 2.dta”, clear

. svyset strata stratum

. svyset pweight sampwt
. svyset fpc npop

. svytotal twin

. svytotal twin, by (quart 1)




VAV GrS 6503 5 ey g Amazb 1

Survey total estimation

pweight: sampwt Number of obs = 831
Strata: stratum Number of strata = 18
PSU: <observations> Number of PSUs = 831
FPC: npop Population size = 256998
Total Estimate Std. Err. [95% Conf. Interval] Deff
twin 26055.4 3791.044 18614.01 33496.78 1.988843

L;LAJ.;—U )‘ 6)‘.);{.3‘& Q)Jq sslw &bhﬂj LSJ;M}AJ 45&:,“#\ U";Jﬁ w‘ L’ c(FPC) JQLZA :.;u:l;- c:%ﬂ.s

¢L>.u'l aJ sl ng:f&}q.] slad! Jﬁ-\;ﬁ SR ng:f&}q.] {)}.L}A.E.?LJAJ}-L})J(PSU) aJ sl 6;4—"}4—"

S

. svytotal twin, by (quartl)
Survey total estimation
pweight: sampwt Number of obs = 831
Strata: stratum Number of strata = 18
PSU: <observations> Number of PSUs = 831
FPC: npop Population size = 256998
Total Subpop Estimate Std. Err. [95% Conf. Interval] Deff
twin

quartl ==1 19183.8 2661.629 13959.33  24408.28 1.293026

quartl == 6737.907 2696.605 1444.778 12031.04  3.590895

quartl == 133.687 126.7443 -115.0976 382.4715 .3895368

Sy Sl IS O B3l sl (5 S pa S Sl 3 ol b (FPC) alize il s
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35 1 42.02 26 1300 | 32 1 40.52 26 1300
33 1 50.26 26 1300 4 1 45.80 26 1300
50 1 39.26 26 1300 | 39 1 52.03 26 1300
31 1 53.37 26 1300 9 1 56.57 26 1300
10 1 42.39 26 1300 7 1 61.22 26 1300
26 1 48.30 26 1300 17 1 61.82 26 1300
20 1 55.31 26 1300 | 47 1 5324 26 1300
27 1 54.64 26 1300 16 2 7.14 26 1300
41 1 46.88 26 1300 | 29 2 10.71 26 1300
46 1 46.39 26 1300 | 37 2 30.21 26 1300
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45 1 53.70 26 1300 19 2 16.89 26 1300
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49 1 41.52 26 1300 8 2 2990 26 1300
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1 PROC DESCRIPT DATA = DOGSCATS FILETYPE= SAS DESIGN = WORK;
2 NEST ONE ;
3 TOTCNT N;
4 WEIGHT WEIGHT;
5 SUBGROUP TYPE;
6 LEVEL 2;
7 VAR TOTEXP;
8 POSTVAR TYPE;
9 P OSTWGT 850 450;
Number of observations read : 50 Weight count : 1300
Number of observations skipped : 0
(WEIGHT variable nonpositive)
Denominator degrees of freedom : 49
Research Triangle Institute Page :1
Table :1

Post-stratified estimates
by: Variable, TYPE.

Variable TYPE
total
TOTEXP Sample Size 50 32
Weighted Size 1300.00 850.00
Total 52149.67 | 42379.67
Mean 40.12 49.86
SE Mean 1.16 1.44
Post-stratified estimates
by: Variable, TYPE.
Variable TYPE
2
TOTEXP Sample Size 18
Weighted Size 450.00
Total 9770.00
Mean 21.71
SE Mean 1.97
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The following articles present sample surveys in which stratification is used.

1. Hemphill, F. M., A sample survey of home injuries, Public Health Reports, 67: 1026,
1952.

2. Horvitz, D. G., Sampling and field procedures of the Pittsburgh morbidity survey,
Public Health Reports, 67: 1003, 1952.

3. Goldberg, J., Levy, P. S., Mullner, R., Gelfand, H., Iverson, N., Lemeshow, S., and
Rothrock, J., Factors affecting trauma center utilization in Illinois, Medical Care, 19:
547, 1981.

4. Goldberg, J., Miles, T. P., Furner, S., Meyer, J., Hinds, A., Ramakrishnan, V.,
Lauderdale, D., and Levy, P. S., Identification of a biracial cohort of male and female
twins age 65 and above in the United States, American Journal of Epidemiology, 145:
175-183, 1997.

5. Barner, B. M., and Levy, P. S., State-wide shoulder belt usage by type of roadway
and posted speed limit: A three year comparison, 37th Annual Proceedings
Association for the Advancement of Automotive Medicine, Association for the
Advancement of Automotive Medicine, Des Plaines, Il1., 1994.

The following are recent reviews of stratification in sample surveys.

6. Parsons, V., Stratified sampling. In Encyclopedia of Biostatistics, Armitage, P. and
Colton, T., Eds., Wiley, Chichester, U.K., 1998.

7. Malec, D., Allocation in stratified sampling. In Encyclopedia of Biostatistics,
Armitage, P., and Colton, T. Eds., Wiley, Chichester, U.K., 1998.

8. Brewer, K. R. W., Stratified designs. In Encyclopedia of Statistical Sciences,
Johnson, N., and Kotz, S. Eds., Wiley, New York, 1984.

The following books provide an overview of methodology used in the construction of

strata as well as a thorough overview of stratification.

9. Cochran, W. G., Sampling Techniques, 3rd ed., Wiley, New York, 1977.

10. Hansen, M. H., Hurwitz, W. N., and Madow, W. G., Sample Survey Methods and
Theory, Vols. 1 and 2, Wiley, New York, 1953.

11. Kish, L., Survey Sampling, Wiley, New York, 1965.

The following are "classic" articles that present methodology for construction of strata.

12. Dalenius, T., Sampling in Sweden. Contributions to the Methods and Theories of
Sample Survey Practice, Almqvist and Wicksell, Stockholm, 1957.

13. Dalenius, T., and Hodges, J. L., Jr., Minimum variance stratification, Journal of the
American Statistical Association, 54: 88-101, 1959.
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