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Abstract

Introduction

The common assumption is that the test doses and the standard
doses have the same variance and follow two normal distributions
(Bivariate Normal Distribution) [1]. Suppose we have {X_, X, X ,...
X .} which are identical and independently distributed N() and {X,,
Xy X wees an} are also identical and indepen_dently distributed and

N(), where P = K /,UT is estimated by R = ;—:

where: n_is the number of subjects assigned to the standard
preparation

n, is the number of subjects assigned to the test

preparation.
X, is the Individual Effect Dose (IED) of the i subject
receiving the standard preparation.

Xy is the IED of the j" subject receiving the test preparation.

The proof and other properties (first and second moments)
have not been fully explained in the literature. Hence the need to
address these.

Proof: Let{X,:i=1, .., n} bearandom sample from a population
(notnecessarily normal) with mean and variance while {X ,:i=1, ..,
n,} is arandom sample from a population (not necessarily normal)
with mean and variance where the samples are independent. Then
if and p =/, we have E(R) pandvar(R) = ¢* [L 4 e

2
ur Ang nr

In this work, further relative potency properties and a thorough proof have been attained. The findings are derived using the
Taylor’s (Maclaurin’s) series, and the expected value and variance of the relative potency are as a consequence. Alternately, the first
and second moment for the relative potency (R)are obtained given the potency.

Note: R is a ratio of two random variables and so its expected value

is not E[,fs] / E[}?T]

we have E(R) & p and var(R] = ‘T_j [i + p*
T

u ns nr

Note: R is a ratin of two random variables and so its expected value
isnot E(Xs) / E(X7)

ie ER = E(X,)/E(X;)

Proof: The following results can be derived from the Taylor’s
(Maclaurin’s) series.

If flxy) =flab) + (x-a)+ (y—b) +.. (D

where expansion is aboutx =aandy =b.

Let R = relative potency of the sample
As

>R=R(Xo X,)==2 2
R(Ks, F) = 3 @
= = - = ay = a
and R(Xg, X7) = f(Xs, X7) + (X5 — ps) ﬁ + (X7 — ) % + .. (3)
ar 1 ar —x
—=—and —= —
dis T dxT Ee
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_}E(R)_E(ﬁr) E(u?—)JrE(ﬁr)

1 = Hs _ = Us
= —E(X;) — —5 E(Xp) +—
Hr 2y Hr

KS  MSNT | MS _ US _HS | Mg
E(R) =2 —FL 4 B5 = 2855 4 &5
ur iy UT  WT HT  HT

Hs
—+E(R)=—=
r P

E(R) = p — R (unbiased estimator of p)

g =Ug/ur and R = i:—s: E(R) = p where p is potency and R is the relative potency
T

— Hs N is
- Var(R) = Var (M) + ( )2 Var (X; — ps) + ( )2 Var(X; — ur)
but V(k) =0, Var(z — k) = Var (z),where k is a constant and z isar.v

— Var(R) =0 + V(Xg) + V[XT]

1 — 13
Var (R) = — {V (%) + — V(XT)}
HT .ﬂr
2
butp=2= 5 p?= —rﬂkﬂs V(Xs) =— and V(Xp) = —
uT ';|" nr
1 (g2 ol g (1 2
VQT(R)% —2{_+ Pz—}%—z{_‘i‘p_}
Uy {Ng nr Hr \Ns  nr

I - 1 _ —u
Also, from R = = + (%5 — us) (_)+(X:r - #'r)(_zs)
Hr Hr Hr

Hs t‘?s is fr Hs Hr
Re—t—=—— "0yt —
Ur My py  Ur nr

ks  Hskr | us
R=———"> +—=

HT KT ur

Corollary : Given that the populations in the Theorem above is numerator degree of freedom and n,, - 1 is the denominator degree

normal, then m =~ N [ (1 s )] of freedom [2].

sz
Remark Fea = =
T
a. Homogeneity of Variance: For ease of comparison, the
variance of the two preparations is assumed to be equal. To test where and are the sample variances of the standard and test
this assumption, we use the F-distribution, where n, - 1 is the preparations respectively.
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b.  Variance Estimate: Following from Theorem above,
n
2 z 7 » .
Var(R)= “—2 [i + 2 -n" =z [[-]y“ (=
ns nr .
Hr i=0
5 1 r
SE(R) = - {— + —}
Xr Jns  nr
n -
n . R - .
(ng— )52 (x—1)" = z [.]x““(—l)‘ =x" + Zx”“(—lj‘ + (-1)"
si= S+ (87-10%. \where s2 is the pooled vari = =
5= ; i pooled variance. i=0 i=1
ME+ny o

Establishing the Moment Generating Function for the relative

potency, R. n-1
GivenR = d X+ (—1)" + Z xn—f(_-l)i
g i=1
InR=Inx—-1Iny
E(InR) = E(Inx) — E(Iny) o |
Y b (DR Yy
i=1

Inx = z (_1)?1—1 @

n=1

n-1
x™ — yﬂ + (_1):1 Z(xn—i _ yn—r’) [?::I
i=1

n— (J’I_ 1)n 2 qyn—
ln}'=2( 1) 1 n Elnx—E]ny= Z(lT)IE[(x_l)n—(}'—l)“]
n=1 ~
N (="t =E§?=1%E[x“—y“+ = [n] xME— yne !)]
E(lnx) = ZTE(x -1
n=1

=2, CX [Bem — B + D[] B - Bom) |

Bny) = Y. 2 - 1y P 1(nn(x3 ) + Z [%] e — O] )
n=1 n=1
where

Blnx —Elny = 3. OO B[ — 1) — (= 1)
n=1

n B n—1
C S -0+ S 00
n=1 =1

R Y i -
i=0

i=1 n

(1)~ 1)) = 10~ s(y) = () ~ ()
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Conclusion

n=2 n-1
(_1)1—1 n
2 _ — T . — N
= Z n Hn () — () + Z [i] -1 (0) = i (1)) A detailed proof and other properties of relative potency have
been established, hence, certain other expression; the coefficient of

variation, skewness and kurtosis can be obtained [3].
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