STAT 512 DISTRIBUTIONAL RESULTS

Below are some distributional relationships we have discovered. Also see Leemis and Mc-
Queston (2008). The symbol Y Y; is understood to mean Y7 ; Y;.

1. fY ~ N(u,0?), then
_ Yo
o

A

~ N(0,1)
2. Y ~ N(0,1) = Y2 ~ y2(1)
3. Y ~ N(u,0%) = aY + b~ N(ap+b,a*c?)

4. Y ~U(0,1) = —InY ~ exponential(1)
Generalization: Y ~U(0,1) = —f1InY ~ exponential(5)
Related: Y ~ beta(a,1) = —InY ~ exponential(1/«)
Related: Y ~ beta(1, f) = —In(1 — YY) ~ exponential(1/5)

5. Y ~ exponential(a) = Y'V/™ ~ Weibull(m, a)
Related: Y ~ Weibull(m, o) = Y™ ~ exponential(«)

6. Y ~ N(p,0?) = e¥ ~ lognormal(y, 02) or equivalently if U ~ lognormal(yu, 0?) =
InU ~ N(pu,0?)

7. Y ~ beta(a, ) = 1 —Y ~ beta(s, a)
8. Y ~U(—7/2,7/2) = tan Y ~ Cauchy

9. Y ~ gamma(a, f) = ¢Y ~ gamma(a, S¢), where ¢ > 0
Special case: 2Y/8 ~ x?(2a)

10. Y1,Y5, ..., Y, ~ iid Bernoulli(p) = > Y; ~ b(n, p)

11. Y; ~ gamma(ay, 5),7 = 1,2,...,n (mutually independent)

— ZY%' ~ gamma (Z ozi,ﬁ)

Special case: a; = 1, for i = 1,2,...,n. Then Y},Y5,.... Y, ~ iid exponential(f) =
> Y; ~ gamma(n, f)
Special case: a; = 1;3/2, 3 = 2. Then Y; ~ x*(v;),i = 1,2, ...,n (mutually independent)

= Y Yi~ (X w)
Combination: If Y7,Y5, ..., Y, ~ iid exponential(3), then

23.Y;
s

~ x*(2n)

12. Y; ~ Poisson()\;),i = 1,2, ...,n (mutually independent)

= Z Y, ~ Poisson (Z )\i>
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13.

14.

15.
16.
17.
18.

19.

20.

21.

22.

23.

24.

Y; ~ N (i, 0%),i=1,2,....,n (mutually independent)

= > Vi~ N (Z a;ji;, Za?af)

Special case: p; = p and 02 = ¢, for t = 1,2, ...,n. Then Y1,Y5,.... Y, ~iid N (p, 0?)

ﬁZaiKNN(uZai,azza?)

Special case of iid result: If Y,Y5, ..., Y, ~ iid N (u, 0?), then Y ~ N (p, 02 /n)

Special case of iid result: If Y1, Y5, ..., Y, ~ iid N(u, 0?), then Y Y; ~ N (nu, no?)

IfY; ~ N(ui,02),i =1,2,...,n (mutually independent), then

Y -
7. = Fi L N(0,1),

0
for i = 1,2,...,n. Therefore, U = 3" Z? ~ x*(n) because Z2, 72, ..., Z* are iid x*(1)
Y1,Ys, ..., Y, ~iid geometric(p) = U = X Y; ~ nib(n, p)
Y1, Yy ~iid N(0,1) = U = Y7 /Y, ~ Cauchy
Y1,Ys, ..., Y, ~iid exponential(5) = Y{1) ~ exponential(3/n)
Y1, Y, ..., Y, ~iid Weibull(m, a) = Y(q) ~ Weibull(m, o/n)

If Z ~N(0,1), W~ x%*(v), and Z 1L W, then

A
T = ~ t(v)
W/v
Yi, Yoy ooy Yy ~ iid N (11, 02)
(n—1)5? )
= ——— ~x(n—1)

g
If W1 ~ X2<I/1>, WQ ~ X2<I/2), and W1 A WQ, then

. W1/1/1

F =
WQ/I/Q

~ F(I/l, I/Q)

If F'~ F(vy,13), then 1/F ~ F(vq,14)
If T ~ t(v), then T? ~ F(1,v)
If W ~ F(v1,1,), then

(11 Jvg)W

W ~ beta(v /2, 1,/2)
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