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Ratio Estimation — an estimation procedure that can
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1. Both numerator and denominator are subject to sampling variation.
2. rin general is not unbiased.
3. The bias is usually small — r is widely used.

C. Standard Error of r

1. Exact expressions for SE(r) can not be derived due to sampling variability of each
variable.

2. Approximate SE(r) (Hansen, Hurwitz, Madow)
If V(y)=<0.05,
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where P, isthe comrelation coefficient between x and ¥,
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3. Estimated SE(T)




BIOS 7250 Ratio Estimation

4, 100(1-€* % C.I for R

r tEl o SE(T)
2

II. Ratio Estimation of Totals for SBS

A. Ratio Estimate of X
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B. Recall: Inflation estimates of totals: x’:EEHxJ },’:}EEE
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Therefore,
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1. y<¥= xll=x

2, V=YY= xl<x

i.e, since X and Y are correlated, if " underestimates Y then x ~underestimates X.

However, x[ is adjusted up to compensate.
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C. x isunbiased and X[ is biased, but in general
MSE(xI) < MSE(x)
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D. Approximate Standard Frror of x[
VAR (x[) =VAR(rY) =Y “VAR(r)
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E. Estimated Standard Error of x[
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G. A comparison of the ratio estimate ( x[I ) and the inflation estimate ( x ') of X
Recall MSE(xI) =VAR (xI) + B* (xI1), and
MSE(x0) =VAR(x ).
Ignoring B<(x0), which is negligible for large n,
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Thus, for fixed population C.V., greater correlation between X andY = x[ hasa
smaller variance than x .



