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10 345 230 65 6.5
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Survey ratio estimation
pweight: W Number of obs = 10
Strata: < one > Number of strata = 1
PSU: <observations> Number of PSUs = 10
FPC: N Population size = 65
Ratio Estimate Std. Err. [95% Conf. Interval] Deff
ovpaymnt/payment | .3864296 1158187 1244294 .6484298 1

5K 05t Bl skl (¢S5 45 Gl (35 cnl b (FPO) alis Al e

Slad=ly =l 53 b 6, S0 Oaks ik a2 55 (PSU) aJsl (6,84 5 slad1s

258 oo el sl (6 S e

NEST ONE ;
WEIGHT W;
TOTCNT N;

0NN A W~

NUMER OVPAYMNT;
DENOM PAYMENT;
SETENV COLWIDTH = 15;
SETENV DECWIDTH = 3;

135 00 IS & SUDAAN L 05 S 5,51 5 ¢l 5 slele 2

PROC RATIO DATA =EXMP12 2 FILETYPE =SAS DESIGN = WOR;

Number of observations read
Number of observations skipped

10 Weighted count : 65

0

(WEIGHT variable nonpositive)

Denominator degrees of freedom :

by: Variable, One.

9

Variable One
1

OVPAYMNT/PAYMENT Sample Size 10.000
Weighted Size 65.000
Weighted X-sum 17914.000
Weighted Y-sum 6922.500
Ratio Est. 0.386
SE Ratio 0.116
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PROC RATIO DATA = AMBLNCE2 FILETYPE =SAS DESIGN = BRR;
WEIGHT WT;
REPWGT REPWTI REPWT4 REPWT6 REPWTT7;
NUMER ALIVE;
DENOM CARDARRS;
SETENV COLWIDTH = 14;
SETENV DECWIDTH = 5;
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Variance Estimation Method: BRR
by: Variable, One.

Variable One

ALIVE/CARDARRS Sample Size 6.00000
Weighted Size 15.00000
Weighted X-sum 4527.50000
Weighted Y-sum 695.00000
Ratio Est. 0.15351
SE Ratio 0.00943
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ESA AMBSTAT CARDARRS ALIVE WT NAMBSTAT
1 1 120 25 2.5 5
1 2 78 24 2.5 5
2 1 185 30 2.5 5
2 2 228 49 2.5 5
3 1 670 80 2.5 5
3 2 530 70 2.5 5

S ol o3 5 OF 5l aze b Sl odd WLl aile a4 NAMBSTAT pize 45 23S a5
el 53100 &S ol O Bl 5 ol (I s eyl ot >l 155 53 (6,540 5o
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PROC RATIO DATA = AMBLNCE2 FILETYPE = SAS DESIGN = STRWOR;
NEST ESA;

TOTCNT NAMBSTAT;

WEIGHT WT;

NUMER ALIVE;

DENOM CARDARRS;

SETENV COLWIDTH = 14;

SETENV DECWIDTH = 5;

S gduaib Bolal &gl SO b 45 e e O design = strwor ¢ b 4 by e oS
o sl (oIl 0 bt sladls oSl (g i oS,

Variance Estimation Method: Taylor Series (STRWOR)
by: Variable, One.

Variable One

ALIVE/CARDARRS Sample Size 6.00000
Weighted Size 15.00000
Weighted X-sum 4527.50000
Weighted Y-sum 695.00000
Ratio Est. 0.15351
SE Ratio 0.00760
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ESA(h) AMBSTAT() x|, v o, r (o 1) 12
1 1 692.5 44225 156586  .153506  4.74 10"
1 2 697.5 46325 150567  .153506  4.32x10°
2 1 7425 46350 160194  .153506  2.24 .10
2 2 647.5 44200 146493  .153506  2.46 x 10
3 1 670.0 41775 160383  .153506  2.36 x 107
3 2 720.0 48775 147617  .153506  1.73 x 107

Total 9.7 x107
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PROC RATIO DATA = AMBLNCE2 FILETYPE = SAS DESIGN = JACKKNIFE;
NEST ESA;

WEIGHT WT;

NUMER ALIVE;

DENOM CARDARRS;

SETENV COLWIDTH = 14;

SETENV DECWIDTH =7,

S o MF S 5 e S

Variance Estimation Method: Jackknife
by: Variable, One.

Variable One

ALIVE/CARDARRS Sample Size 6.0000000
Weighted Size 15.0000000
Weighted X-sum 4527.5000000
Weighted Y-sum 695.0000000
Ratio Est. 0.1535064
SE Ratio 0.0098492
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The following publications develop linearization methodology.
1. Keyfitz, N., Estimates of sampling variance where two units are selected from
each stratum. Journal of the American Statistical Association, 52: 503, 1957.
2. Woodruff, R. S., A simple method for approximating the variance of a complicated
estimate. Journal of the American Statistical Association, 66: 411, 1971.
The following publications are relevant to software for implementation of the
linearization method.
3. Research Triangle Institute, SUDAAN: Professional Software for SUrvey DAta
ANalysis, Research Triangle Institute, Research Triangle Park, N.C., 1989.
4. SAS Institute, Inc., SAS Users Guide: Statistics, SAS Institute Inc., Cary, N.C.,
1982.
The following publications are relevant to the discussion of replication methods in this
chapter.
5. Hansen, M. H., Hurwitz, W. N., and Madow, W. G., Sample Survey Methods and
Theory, Vol. 1, Wiley, New York, 1953.
6. McCarthy, P. J., Replication: An Approach to the Analysis of Data from Complex
Surveys, Vital and Health Statistics Series 2, No. 14, DHEW PUb No. (HSM) 73 -
1260, Health Services and Mental Health Administration, U.S. Government
Printing Office, Washington, D.C., 1966.
7. McCarthy, P. J., Pseudo-replication: Half samples. Review of the International
Statistical Institute, 37: 239, 1969.
8. Frankel, M. R., Inference from Sample Surveys: An Empirical Investigation,
Institute for Social Research, Ann Arbor, MI., 1971.
9. Bean, J. A., Distribution and Properties of Variance Estimators for Complex
Multistage Probability Samples: An Empirical Distribution, Vital and Health
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10.

11.

12.

13.

14.

15.

16.

17.

Statistics Series 2, No. 65, DHEW Pub. No. (HRA) 75-1339, Health Resources
Administration, U.S. Government Printing Office, Washington, D.C., 1975.

Lemeshow, S., and Levy, P. S., Estimating the variances of ratio estimates in
complex sample surveys with two primary sampling units per stratum-A
comparison of balanced replication and jackknife techniques. Journal of
Statistical Computation and Simulation, 8: 191, 1979.

Lemeshow, S., Half-sample techniques. In Encyclopedia of Statistical Sciences,
Vol. 3, Wiley, New York, 1983.

Lemeshow, S., and Stoddard, A. M., A comparison of alternative estimation stra-
tegies for estimating the slope of a linear regression in sample surveys.
Communications in Statistics B: Simulation and Computation, 13: 153, 1984.

Lemeshow, S., and Epp, R., Properties of the balanced half-sample and jackknife
variance estimation techniques in the linear case. Communications in Statistics:
Theory and Methods, A6(13): 1259, 1977.

Stanek, E., and Lemeshow, S., The behavior of balanced half-sample variance
estimates for linear and combined ratio estimates when strata are paired to form
pseudo-strata. Estadistica, 32: 71, 1978.

Lemeshow, S., The use of unique statistical weights for estimating variances
with the balanced half-sample technique. Journal of Statistical Planning and
Inference, 3: 315, 1979.

Lemeshow, S., Hosmer, D. W., and Hislop, D., The effect of non-normality on
estimating the variance of the combined ratio estimate. Communications in
Statistics: Simulation and Computation, B9(4): 371, 1980.

Plackett, R. L., and Burman, J. P., The design of optimal multifactorial experi-
ments. Biometrika, 33: 305, 1946.

The following references contain discussions of the replicated sample designs or
interpenetrating samples.

18.
19.

Deming, W. E., Sample Design in Business Research, Wiley, New York, 1960.
Kalton, G., Introduction to Survey Sampling, Sage Publications, Newbury Park,
New York, 1983.

The following is considered the original article on jackknife estimation.
20. Quenouille, M. H., Note on bias in estimation. Biometrika, 43, 353-360, 1956.
The following recent review articles are relevant to topics covered in this chapter.

21.

22.

23.

Frankel, M. R., Resampling procedures in estimation of sampling error. In
Encyclopedia of Biostatistics, Armitage, P. A., and Colton, T. D., Eds., Wiley,
Chichester, U.K., 1998.

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

Shah, B. V., Linearization methods of variance estimation. In Encyclopedia of
Biostatistics, Armitage, P. A., and Colton, T. D., Eds., Wiley, Chichester, U.K.,
1998.

24. Ghosh, S., Interpenetrating samples. In Encyclopedia of Biostatistics, Armitage,

P. A., and Colton, T. D., Eds., Wiley, Chichester, U.K., 1998.

The following articles show consequences of not using appropriate methods of analysis
when analyzing sample survey data.
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