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E[W]=62.75

E[H]=52.75 E[WH]=3355.83

D el g iy ) g S

e 50 gl il )) 35S 3 se 3L e (L)) i 12 gl G 3 8 5o SOLS Gl 5 () Qe Jsaa 1Jla

S Gy dalal

Cov(W,H)=E[WH]-E[W]E[H] =3355.83-(62.75)(52.75)=45.77 (positive correlation)

Weight (kg) | Height(in) | W-H
64 57 3648
71 59 4189
53 49 2597
67 62 4154
55 51 2805
58 50 2900
77 55 4235
57 48 2736
56 42 2352
51 42 2142
76 61 4636
68 57 3876
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E 60 A
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T 40
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65
Weight W (kilograms)
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O (234 (o0 2153 2.2 Jolae SIS 38 5 jiafiils 2,54 Jolee il ) 2 pidie (5 5like el 4y e 03l (las 4S
2 e bl 558 e 31 ity & il 558 ade ¢ by 558 (51 7 e L Jlie
Cov(2.2W,2.54H)=E[2.2W*2.54H]-E[2.2W]E[2.54H] =18752.38-
(138.05)(133.99)=255.06 (positive correlation)
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§ 160 - R .
L 2
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S 120 - ¢ e
T . .

100 ' : : .

100 120 140 160 180
Weight W (Ib)

3L 48000 Ly 00l a5 4y (S 548 an )l Kiutad 49 a g 50 (o0 seia 2ie jl Gl il

Cov(X,Y)
pXY)=—"T—
Ox Oy
Ol aas
o2 = Var(X),
oz = Var(Y),
o)l a8
-1<pXY)<1
A0 Dl 53 1) ) se Al YoX O B8 Al Ol ) s lmee (S
A 2l et B e 530 3 VX O b adail ) Jsl 356 50 0
p(X,Y) =1 —-»Y=aX+b, where a=Z—Y e Sised
X
p(X,Y)=-1 —-Y=aX+b, where az—;‘—y e (N
X
p(X,Y)=0 (I8 392 5 Y 9X (g (s adayl y adl 5 )2) ailua Aluaeali Y X

Al adda | ) AB,C,DR s L1, 451 b IS Ll )l o a



A p(X,Y) =1

B.o(X,)Y)=-1
C.p(X,Y) =0
D. Other
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Y = 1 ifX=0
0 otherwise
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X X X
\-101 |-101 |-101
_ 0 |y6 16 1/6 _ 0]y o w3 . 0o w3 o
1 |16 1/6 1/6 110 13 o0 1 |13 o 13
B:<ls
X
-1 0 1
s 0 1/3 0 1/3 | 2/3 Marginal
PMF of
0 1/3 0 |1/3 Y, py(¥)

1/3 1/3 1/3
Marginal PMF
of X, px (x)

0 Fuly p ) s Jl e 4

fatiua Jela Yy X U 4

el
1. E[X]=0 E[Y] =§
2. E[XY]=0 Ol ¢ Cal jdea s )l saaXY
3.  Cov(X,Y) = E[XY] — E[X]E[Y] =0
sttt s ) 2

=
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Casl 18 ) adail ) S Hsh 4 Y5 X abal e 53 )
Var(X +Y) =Var(X) + 2Cov(X,Y) + Var(Y) =0

<)
Var(X+Y)=Cov(X + YV, X +Y) var(X) = Cov(X,X)
= Cov(X,X) + Cov(X, Y)+ Cov(Y, X)+ Cov(Y,Y) Co“argfgzif;
— Var(X) + 2 - COV(X, y) + Var(Y) Symmetry of covariance +

Cov(X, X) = Var(X)

Sl ) S pa 4 B e

Var Zn:Xi zVar(X)+ZZ Z Cov (X;, X;)

i=1 i=1j=i+1
<l
o
b \a\"c‘e
NEUNT O oot e
. GOV n 5 wPn on
(S, oo Y Y x| =) ) covxex)
i=1 i=1 i=1 i=1j=1
T n ki3
_ Symmetry of covariance
= Z\"ar(xe} + Z Z Cov (X, X;) Cov(X, X) = Var(X)
=1 i=1 j=1 =i
"
Z Var(X;) + 2 Z Z Cov (XL,X) Adjust summation bounds
i=1 i=1 f=i+1
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e L)) XY, Z 4bel Jalal paaie 3 ol 8 Jlaial @y gy dsas

faaa Zuly ) Sl g 4

X=1 X=2 X=3 X=4 X=5 X=6

Y=1| .006 .000 .000 .000 .000 .000
Yy=2|.155 .069 .034 .006 .023 .029

=0 Yy=3|.092 .063 .023 .006 .006 .000
Y=4| .017 .029 .011 .006 .000 .000
Yy>5].029 .006 .011 .006 .000 .000

Yy=1| .000 .000 .000 .000 .000 .000
Yy=21|.126 .040 .017 .017r .000 .017

721 Yy=3]| .046 .040 .006 .011 .000 .006
Y=4]| .006 .006 .000 .000 .000 .000
Y>5][.006] .000 .017 .0112 .000 .000

1- P(Y25X=12=1)
(.006) Usa> 53 oddi sala L 4z 1l 52
2- P(Z=2z|X=x)
s Gy o QB 3 ) ada g e Jlaind a5 0 (leia) )
3- P(X =x|Z =2)

s oy (o QB ) ada sy pe Sl 5550 Sl

S Iy Gy P(X =X, Z = M)@)si 4 s e sl dalila 43 1) Y ol i 2 131 0) 62
X=1 X=2 X=3 X=4 X=5 X=6
Z=0 299 167 .080 .023 .029 .029
Z=1 |.184 |.086 .040 .040 .000 .023

Gl 0,184 g e o) JlleaS A &AL P(X =1,Z = 1) ebad (e Jlsw 40 Ol s 358 )8 SS 4

Lyl PX=x|Z=2)sP(Z =2z|X =x) s g n)hls) SaSa pun

P(Z=z,X=x)

P(Z =2|X =x) = 55>



PZ=0X=1) _  .299

PZ=0lXx=1)= —= = 61

(Z=0] ) P(X=1) .299 +.184 619

P(Z—1|X—1)—P(Z=1’X=1) _.184 281
B 7 pX=1) = .299+.184

| X=1 X=2 X=3 X=4 X=5 X=6

z=0 | .619 .659 .667 .364 1.000 .556
z=1 | .381 .341 .333 .636 .000 .444

P(X Z ) P(X =x,Z =2z)
P(Z = 2z)
P(X_llz_o)_P(le,Z:O) L .299 299 477
- 7 P(Z=0) = .299+4.167+.080+.023+.029+029 .627
P(X_llz_l)_P(X:LZzl) L .184 184 403
B Y P(Z=1)  .184+.086 +.040 +.040 +.000+.023 .373

| X=1 X=2 X=3 X=4 X=5 X=6

z=0 | 477 266 .128 .037 .046 .046
z=1 | 493 .231 .108 .108 .000 .062
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X=1 X=2 X=3 X=4 X=5 X=6

Y=1| .006 .000 .000 .000 .000 .000
Yy=2|.155 .069 .034 .006 .023 .029

=0 Yy=3|.092 .063 .023 .006 .006 .000
Y=4| .017 .029 .011 .006 .000 .000
Yy>5].029 .006 .011 .006 .000 .000

Yy=1| .000 .000 .000 .000 .000 .000
Yy=21|.126 .040 .017 .017r .000 .017

721 Yy=3]| .046 .040 .006 .011 .000 .006
Y=4]| .006 .006 .000 .000 .000 .000
Y>5][.006] .000 .017 .0112 .000 .000

1- P(Y25X=12=1)
(.006) Usa> 53 oddi sala L 4z 1l 52
2- P(Z=2z|X=x)
s Gy o QB 3 ) ada g e Jlaind a5 0 (leia) )
3- P(X =x|Z =2)
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https://colab.research.google.com/drive/1073Zrf5G9SVUFW2UY-gcGn3BhWCPktXr?usp=sharing

A

Tail of distribution is P(X>x). For some distributions (light tailed) such as expected it decays fast. for some
distributions (long tailed, heavy tailed) such as Pareto it decays slowly. So, for heavy tailed you see big
values in the support of distr. many times and you couldn’t ignore such values.

¥

https://demonstrations.wolfram.com/IllustratingTheCentralLimitTheoremWithSumsOfUniformAndExpo

ne/#popupl

)
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https://amsi.org.au/ESA Senior Years/PDF/

The distribution of max and min of independent RVs

Let X;.X,. .... X;, be independent random variables
(distribution functions F;(x) and tail distributions G;(x). i = 1.....n)



https://colab.research.google.com/drive/1o73Zrf5G9SVUFW2UY-qcGn3BhWCPktXr?usp=sharing
https://demonstrations.wolfram.com/IllustratingTheCentralLimitTheoremWithSumsOfUniformAndExpone/#popup1
https://demonstrations.wolfram.com/IllustratingTheCentralLimitTheoremWithSumsOfUniformAndExpone/#popup1
https://amsi.org.au/ESA_Senior_Years/PDF/

Distribution of the maximum

P{max(X;.X,.....X,) < x}= P{X; < x....X,, < x}
= P{X; < x}---P{X,, < x}(independence!)

= F,....E,

Distribution of the minimum

P{min(X; .X,.... .X,) > x} = P{X; > x.....X, > x}
= P{X1 > x}---P{Xn > x}(independence!)
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https://towardsdatascience.com/sum-of-exponential-random-variables-b023b61f0cOf

https://homepage.divms.uiowa.edu/~mbognar/applets/gamma.html

look at other distributions and try to play with parameters of each distribution and change the random
variable in the support (range) of each distribution

https://homepage.divms.uiowa.edu/~mbognar/

http://www.statisticalengineering.com/sums _of random variables.htm

https://stats.libretexts.org/Bookshelves/Probability Theory/Book%3A Introductory Probability (Grinst
ead and Snell)/07%3A Sums of Random Variables/7.02%3A Sums of Continuous Random Variable
s

https://www.probabilitycourse.com/chapter10/10 1 0 basic concepts.php

https://www.geeksforgeeks.org/python-numpy-np-multinomial-method/

https://www.geeksforgeeks.org/sympy-stats-multinomial-function-in-python/

https://www.probabilitycourse.com/chapter5/5 2 5 solved prob.php



https://towardsdatascience.com/sum-of-exponential-random-variables-b023b61f0c0f
https://homepage.divms.uiowa.edu/~mbognar/applets/gamma.html
https://homepage.divms.uiowa.edu/~mbognar/
http://www.statisticalengineering.com/sums_of_random_variables.htm
https://stats.libretexts.org/Bookshelves/Probability_Theory/Book%3A_Introductory_Probability_(Grinstead_and_Snell)/07%3A_Sums_of_Random_Variables/7.02%3A_Sums_of_Continuous_Random_Variables
https://stats.libretexts.org/Bookshelves/Probability_Theory/Book%3A_Introductory_Probability_(Grinstead_and_Snell)/07%3A_Sums_of_Random_Variables/7.02%3A_Sums_of_Continuous_Random_Variables
https://stats.libretexts.org/Bookshelves/Probability_Theory/Book%3A_Introductory_Probability_(Grinstead_and_Snell)/07%3A_Sums_of_Random_Variables/7.02%3A_Sums_of_Continuous_Random_Variables
https://www.probabilitycourse.com/chapter10/10_1_0_basic_concepts.php
https://www.geeksforgeeks.org/python-numpy-np-multinomial-method/
https://www.geeksforgeeks.org/sympy-stats-multinomial-function-in-python/
https://www.probabilitycourse.com/chapter5/5_2_5_solved_prob.php

