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A Geometric Derivation of Fisher’s z-transformation. J. B. CoLEMAN, Uni-
versity of South Carolina.

In fitting points in a plane by a line so that the sum of the squares of the perpendicular
deviations shall be a minimum, a second line is found for which the sum of the squares of
the deviations is a maximum. Let Zd? be the sum of the squares of the deviations of the
points from the minimum line, and ZD? be the sum of the squares from the maximum line.
Then =D?/2d* = (1+7)/(1 —r). % log (1+7)/(1 — r)is Fisher’s 2-transformation for test-
ing the coefficient of correlation.

Large Sample Distribution of the Likelihood Ratio. ABrarAM WaLD, Columbia
University.

The large sample distribution of the likelihood ratio has been derived by S. S. Wilks
(Annals of Math. Stat., Vol. 9 (1938)) in case of a linear composite hypothesis and under
the assumption that the hypothesis to be tested is true. Here a general composite hy-
pothesis is considered and the distribution in question is derived also in case that the
hypothesis to be tested is not true. Letf(z:1, -+, 2,601, -+ , 6:) be the joint probability
density function of the variates ., --- , ', involving k unknown parameters 6, , --- , 6.
Denote by H, the hypothesis that the true parameter point 8 = (6; , - - , 6;) satisfies the
equations £1(8) = -+ = £&(6) = 0, (r < k). Denote by X, the likelihood ratio statistic for
testing H, on the basis of n independent observationson z,, --- , 2, . For any parameter

At (0 al e, Tp, 0
g—() and let ci;(6) be the expected value of og f(z (;0. 2,9)

point 0 let £;(6) =

a1 Ty, ,Tp,0 . . .
og J(z1, %, 9) calculated under the assumption that 6 is the true parameter point.

20;
For any 6 denote by A(9) the matrix i|&,00) || ¢ =1,---,r;5=1,---,k) and let
[l o:i(8) || = || ¢:;() |I™*, (6,4 =1, -+, k). Let furthermore || a%(8) ||, (u,0 =1, -++ , )
be the matrix equal to the product A(8)-{| ai;(6) ||-A(6), where A(6) is the transpose of
A(6). Finally let || €5.(8) || = || o¥:(8) ||}, (u, v =1, -+, 7). For each n and § denote

by y1.(6), -+ , yrm(6) 2 set of r variates which have a joint normal distribution with mean
values v/n£1(6), +++ , A/né(6) and covariance matrix || o, (8) ||, (w, v = 1,---, 7). De-

note the quadratic form 2 Z Yun(0)Yon (8)€X,(8) by Q.(8). It has been shown that under
v=] y=1

certain assumptions on f(z1, <+, Zp, 9), #1(6), -+, £&(8) we have li_rg {P(—2 log \n <

t]16) — PlQ.(6) < t|8]} = 0 uniformly in  and 6, where for any z P(z < ¢ | §) denotes the
probability that z < ¢ holds under the assumption that 6 is the true parameter point. The
distribution of @.(8) is known and has been treated in the literature. If H, is true, then
£1(0) = -+ = £(6) = 0, and Q.(8) has the 2 distribution with r degrees of freedom.

On the Integral Equation of Renewal Theory. W. FELLER, Brown University.
¢

As is well-known, the equation U(¢) = G(¢) + f [J{t — x) d¥'(z) aag frequently been
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