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Thus the mt«i of norUlity bated on lirei, pollcUs, and UDuntt «r« th« MJM for thif tlt- 

uation.    In CAS«S (A) and (b), th« usual •ttloat« for tha oorraapoodlng aortality rat« if tha 

nuabar of units paid during the specified tlas intenral divided by m;  let us denote this 
estiaate by q".    The expected value of q'* is q while its variance equals q(l-q)2I m^/a . 

Than, if aax m^ docs not beeosw indefinitely large as m —OD , it follows frost the Central 

Liait Theorem and the convergence theorem [1] that asywptotieally (B^OD ) the distribution of 

(1) »(q" - qWq^l - ^Y.1^ 

is normal with «ero mean and unit variance.   Thus» if the a   are known, valid large sample 

teats and confidence intervals can be obtained for q whan the investigation is based on 

poliolss or axaounts.    However, the amount of work required to determine the m    is usually so 

prohibitive that use of (1) is out of the question. 

To obtain an accurate expression for the variance of qn it is necessary to have knowledge 
of the values of the a .    Attempts have been aade to estimate this variance without such know- 

ledge but the resulting expressions are at best extremely rough approximations and usually 

appreciably underestimate the true value.    For example, in investigations based on policies it 

is sometimes assumed that the variance of q" is approximately equal to q'^l-^/m.    Then 

(q" - qWa/q"(l - q") 

is used under the assumption that its asyaptotic distribution is normal with zero aaan and unit 
variance.    This can lead to absurd results.    As an example, let the average number of policies 

associated with each person be at least two.    Then the variance of this quantity is not unity 

but is two or greater. 

The purpose of this paper is to present some accurate large sample tests and confidence in- 

tervals for the rate of mortality which are readily computed for the usual type of insurance 
data.    These results do not furnish as much "information" as the tests and intervals based on 
(1) but ordinarily this loss of efficiency is greatly outweighed by the computational savings. 
Compared to the results based on (1), the power efficiencies of the tests presented are in the 
neighborhood of 70%,   This means that the "Information" obtained by applying these tests to all 

the observations is approximately the sams as the "information" obtained by applying the corres- 

ponding tests based on (l) to only 70% as many observation«.    Since the amount of data is huge 

for most insurance investigations,  however, this "loss" of 30^ of the observations is usually 

not of great importance. An intuitive explanation of the meaning of power efficiency is given 
in  [21. 

For many insurance investigations,  the probability of death within the specified time 

interval is not the same for all the individuals under obeenration.    Instead, several different 

classes of risks are combined and it is desired to fiirl the rat« of mortality for the combined 
group*    Than use of (1) is no longer appropriate«    However,  if certain uniformity conditions 
hold with respect to the alphabetical distribution (last name) of the membere of the different 
claa««B of risks and with rf»sp«ct to th« distribution of the units among the individuals, the 




















