PROBABILITY DISTRIBUTIONS: MEANS AND VARIANCES

RADON ROSBOROUGH

https://intuitiveexplanations.com/math/probability-distributions-means-and-variances/

This document is a collection of derivations for the formulas for the means and variances of seven
different probability distributions commonly encountered in statistics.
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1. MEAN OF A LINEAR FUNCTION OF A DISCRETE PROBABILITY DISTRIBUTION
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2. VARIANCE OF A LINEAR FUNCTION OF A DISCRETE PROBABILITY DISTRIBUTION
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3. MEAN OF A SUM OF DISCRETE PROBABILITY DISTRIBUTIONS
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4. VARIANCE OF A SUM OF DISCRETE PROBABILITY DISTRIBUTIONS
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5. MEAN OF A LINEAR FUNCTION OF A CONTINUOUS PROBABILITY DISTRIBUTION
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6. VARIANCE OF A LINEAR FUNCTION OF A CONTINUOUS PROBABILITY DISTRIBUTION
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7. MEAN OF A SUM OF CONTINUOUS PROBABILITY DISTRIBUTIONS

HX+Yy = /OO /°° ( + y)px(z)py (y) dy dz

= / / . zpx (2)py (y) dy dx + / Z / Z ypx (z)py (y) dy dz
— /_ [;UpX(;E) /_ Z Py (¥) dy] dz + /_ Z {px(ﬂf) /_ : ypy (Y) dy] dz

= /_Oompx($) dw+uy/_mpx($)di’7



RADON ROSBOROUGH

= pux + py-

8. VARIANCE OF A SUM OF CONTINUOUS PROBABILITY DISTRIBUTIONS
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9. MEAN OF A NORMAL DISTRIBUTION
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11. MEAN OF A BINOMIAL DISTRIBUTION
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12. VARIANCE OF A BINOMIAL DISTRIBUTION

n

n —
U]%inomial[n,p] = Z(k - MBinomial[n,p])Q (k)pk(l - p)n g
k=0
n n B
= Z(k‘ - np)Q(k)p’“(l —p)
_n22 () 1_ —2’/’L k’()kl— n—k:+ kZ(”)kl_ n—=k
p Z pz pF(1—p) ; L )P =p)

n . n n—
= n2p2(p +1-— p) - 2np,uBin0mial[n,p} + Z k2 (k)pk(l - p) g
k_

2n2p2+zk‘[ 'n_k)!]pk(l—p)”"“

— —n?p? +n2k { (n— 1)_ @J pF(1 = p)n*




RADON ROSBOROUGH

= —n?p® 4 ni(k +1) [kwgn_—llz!k)'] P — pyrioh
e ! !

n—1
-1
= —n?p?+n k—l—l(n )kl— n-l-k
p pg_o( )W Jpd=np)

:ék(n ; 1)19’“(1 —p)" T+ :2;: (n ; 1)pk(1 — p)"‘l‘k]

n—l]

= —n*p* + np

= —n’p* + np[ttBinomialin — 1,5 + (P + 1 — p)
= —n’p’ +n(n — 1)p* +np
= np — np’

= np(L —p).

13. MEAN OF A GEOMETRIC DISTRIBUTION
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14. VARIANCE OF A GEOMETRIC DISTRIBUTION
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