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[1l. Poisson R.V
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As a check: @ (0) = 1

Sum of two Poisson:

Let K, and K, be two independent Poisson R.V’s: pKl(k) = %pke
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‘and py (K) = lxk A

Let N = K1+ K2_ Then (pN(S) — (pKl(S)(pKZ(S) - el.l(es_l)e)\(es_l) — e(u+)\)(e —1)

k
Therefore, Nis Poisson with py(n) = @e‘(“”\)
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2- Moment Generation
Since  @y(9) = J‘fmdx e fy(X) ,then @y (0) = J‘j’mdx fy(X) = 1.

d : , _
Also - 0x(s) = ¢(9)= ﬁmdx xesxfx(x) . Then ¢ (0)= J‘:odx xfy(X) = X .
similarly, ¢"(0) = X .

In general, <P§<n)(8)= ﬁwdx (jX)nerxfx(x) , resulting in cp§<n)(0)= J*j’oodx xnfx(x) = X"
So:l?l = cp§<n)(0) .

Examples

I. Exponential pdf

f® = AeURl  ay(9) = [Codx €709 = [go AeSTAX Sﬁe(s-wf; = A

The nth derivative ¢§?)(s) = nIA(A —s)_(n +1) , when evaluated at s = O, results in

n, _ (n) _n!
ELX) = 60 = T |

II. Gaussian pdf

(v m\2 2 2
fy(¥) = ! e (x=m)’/20 which results in| - @y(s) = es'mesc/2

210

Application: Sum of two independent Gaussian R.V’s
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Moment-Generating Functions

Definition:

Moment-Generating function of R.V. X'is defined by:
parameter w, and is defined for all real values of w.

For X discrete; @y (s) = ZeS)q Py (%)

0 (9) = E[7]

. Where @y (s) is a function of real

|
For X continuous;  @y(s) = J‘foo dx esxfx(x) , Which is the Laplace transform of f(X).

Continuous Case
Ox(®) = L{Tx0} = [ dx &1
00 = L {0y (9}

Use of Moment-Generating Functions

1- Sums of R.V's: Let X and Y be independent R.V’s, and [Bt= X+ Y

2 = % Tx(z-01,(Q), and

0,9 = E[] = E[&7 ) = E[ee

sX SY] _ E[eSX]E[eSY] = (pX(S)(PY(S)

n

. then

n
: : sX
Generalize: IfZ = X. , all independent R.V’s, theng-(s) = E[le '] = Oy (9
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