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8. SUMMARY AND CONCLUSIONS

81 I ntroduction

This chapter summarizes the results discussed in Chapters 3-6 and presents our
recommendations. Each of Sections 8.2 through 8.5 discusses the corresponding earlier chapters. Section
8.6 discusses conclusions and recommendations.

82 Use of Alternative M easures of Size

The three measures of size considered here included 1980 and 1990 Census counts and 1999
Medicare beneficiary counts. All these measures are highly correlated, though in some specific PSUs, the
number of Medicare beneficiaries gave a substantially different measure of size.

The number of certainty selections with an alternative measure of size depends heavily on
the choice of the certainty cutoff. If 50 percent is used (i.e., al PSUs with & least 50 percent chance of
selection), then the number of certainties with Medicare beneficiary counts would be substantially larger
than the current MCBS design. If 100 percent is used, the number of certainties would be substantially
reduced.

83 I mprovementsin Precision

The improvements in precision to be gained by using Medicare beneficiaries as a MOS are
modest. For most survey variables, we would expect improvements in the range of 7 percent to 10
percent in the design effects, meaning that the sample size could be reduced by that amount and maintain
the same level of precision. Thisimprovement would result from balanced sample sizes rather than from
reduced between-PSU variance components. There is further evidence that design effects have leen
moving upward as the current MCBS panel ages.
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8.4 Cost of Implementation

The cost of implementation depends heavily on the degree of overlap with the original
sample. Assuming 20 certainty PSUs, these costs would be expected to be approximately $900,000 for an
overlap of 30 percent (among noncertainty PSUs), $750,000 for an overlap of 50 percent, and $500,000
for an overlap of 70 percent. There are other, less tangible, costs of working with an aging panel design,
primarily because of uneven workloads that evolve over time. However, these costs are difficult to
quantify.

85 Maximizing Overlap with 1988 Sample

Using the 1986 Ernst algorithm, we expect that the overlap for noncertainty PSUs between
new and old samples would be approximately 50 percent. This algorithm worked acceptably for usin
strata that have less than 55 or so PSUs; with larger strata, we encountered difficulties, athough we
expect these problems could be resolved. The overlap could be aso improved through stratification that
is closer to the 1980 stratum definitions.

The 1986 Ernst algorithm appears to effectively control the overlap and would offer the most
cost-effective approach in the near term. However, a method due to Ohlsson (1999) offers a better long-
range strategy for controlling the overlap between future surveys.

8.6 Recommendations

While the gains in precision would be modest and the alternative measures of size are highly
correlated, we recommend moving to the use of Medicare beneficiaries for severa reasons. First, while
the gains in precision are modest, they are not negligible. Second, there is evidence that design effects
have increased with the aging panel structure; if the same PSUs remain in place for another 10 year cycle,
further deterioration of survey estimates can be expected to occur. Third, while it is hard to quantify
savings of balanced PSU workloads, balanced workloads do facilitate survey operations. Findly, the use
of a 20-year-old measure of size (which will become 30 years old by the end of the cycle), seems
scientifically inappropriate for a magjor national survey. No matter how unwarranted, the aging sample
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and size measure gives an appearance of statistical unsoundness and an opportunity for arguments
regarding scientific validity.

8-3



REFERENCES

Brewer and Hanif (1983). Sampling with Unequal Probabilities without Replacement. Springer-Verlag.

Brick, JM., Morganstein, D.R., and Wolter, C.L. (1987). Additiona uses for Keyfitz selection. ASA
Proceedings of the Section on Survey Research Methods, pp. 787-791. American Statistical
Association, Alexandria, VA.

Causey, B.D., Cox, L.H., and Erngt, L.R. (1985). Applications of transportation theory to statistical
problems. Journal of the American Satistical Association, 80, 903-909.

Erngt, L.R. (1986). Maximizing the overlap between surveys when information is incomplete. European
Journal of Operational Research, 27, 192-200.

Erngt, L.R. (1995). Maximizing and Minimizing Overlap of Ultimate Sampling Units. Proceedings of
the Section on Survey Research Methods, American Statistical Association, 706-711.

Ernst. L.R. (1996). Maximizing the Overlap of Sample Units for Two Designs with Simultaneous
Selection. Journal of Official Satistics, 12, 33-45.

Ernst, L.R. (1998). Maximizing and Minimizing Overlap When Selecting a Large Number of Units per
Stratum Simultaneoudly for Two Designs. Journal of Official Satistics, 14, 297-314.

Erngt, L.R. (1999). The maximization and minimization of sample overlap problems: a half century of
results. (Unpublished).

Ernst, L.R., and Ikeda, M.M. (1995). A reduced-size transportation agorithm for maximizing the
overlap between surveys. Survey Methodology, 21, 147-158.

Hansen, M.H., Hurwitz, W.N., and Madow, W.G. (1953). Sample Survey Methods and Theory, Val. I.
John Wiley and Sons, New Y ork.

Judkins, D. (1990). Fay's method for variance estimation. Journal of Official Satistics, 3, 223-240.

Judkins, D., and Lo, A. (1993). Components of variance and nonresponse adjustment for the Medicare
current beneficiary survey. ASA Proceedings of the Section on Survey Research Methods, pp. 820-
825. American Statistical Association, Alexandria, VA.

Keyfitz, N. (1951). Sampling with probabilities proportionate to size. Journal of the American
Statistical Association, 46, 183-201.

Kish, L., and Scott, A. (1971). Retaining units after changing strata. Journal of the American Satistical
Association, 66, 461-470.

Mitra, SK., and Pathak, P.K. (1984). Algorithms for Optimal Integration of Two @ Three Surveys.
Scandinavian Journal of Statistics, 11, 257-263.

84



Ohlsson, E. (1996). Methods for PPS Sze One Sample Coordination. Institute of Actuariad Mathematics
and Mathematical Statistics, Stockholm University, No. 194.

Ohlsson, E. (1999). Comparison of PRN Techniques for Small Sample Sze PPS Sample Coordination.
Institute of Actuarial Mathematics and Mathematical Statistics, Stockholm University, No. 210.

Perkins (1970). 1970 CPSredesign: proposed method for deriving sample PSU selection probabilities
within 1970 NSR strata. Memorandum to Joseph Waksberg, Bureau of the Census.

Perry, C.R., Burt, J.C., and Iwig, W.C. (1993). Methods of Selecting Samples in Multiple Surveys to
Reduce Respondent Burden. Proceedings of the International Conference on Establishment
Surveys, American Statistical Association, 345-351.

Pollock, J. (1984). PPES subsampling of Two Subdomains with Independent Probabilities. Proceedings
of the Section on Survey Research Methods, American Statistical Association, 223-228.

Sunter, A.B. (1989). Updating Size Measuresin a PPSWOR Design. Survey Methodology, 15, 253-260.

Weaksberg, J. (1990). Increasein number of PSUsin CBS. Memorandum (No. 1-147) to Brad Edwards,
Westat.

85



