Math 262 — 21 October 2019

FROM (AST TIME:

3. Let X represent the number of insurance policies sold by an aéent in a day. The moment

generating function of X is Mx(t) =,0.45¢“+,0.3 62! +0.156%¢ + 0.05¢% for —o0 < t < oo,

Calculate the standard deviation of X.
Niffoortiate: ML (k)= 0.4Set+ 0.7.% + D45e™ + 026"
Thet £ = M(0)= 095 + 07 045 02 = 18

Differentiak  Again: /V\l;@\: O4S et + 14 4 135,54 01"
Tt EXCY = M(O) = s 414 4138 <08 = 4O

TLos'- VN'(XB = EO(I)’E(XBL <= Yo- /,31 =076 and  Sx = J6~/76 “”

Nitwnskl, Reall  Mele)= () = 57 e Pl

X 1 ‘ B ) R Y
P(x-x)| O4¢ ) 0.3 io.)gé 0.0

SIMULATING RANDOM  VAR|IABLES

1. Suppose that C, the number of chips awarded in the game Plinko, has the following
distribution:
c |1 2 3 4 5
p©| 03 15 35 34 .13

What are two ways of simulating values of C in R?

1-1‘\\'&!‘&& CDF Me‘H«oa‘
In R, vouf() ‘or‘oduces a  randon AuNLe/-Vbe‘iww\ O omd 1.

oniforaly

C: 1 2. 3 7 g T—l cdf af—._(d%
R \ ]
FUMP(B > — ¢ n — +od7 . 48
D 0,03 0.8 0.83 087 1 _avese C
I e S e ks e
o83 ous 0.3s 0.34  ou3 2
+0.83
#simulate number of Plinko chips
chips <- NULL #list of results 1 o.13 D
for(i in 1:1000000){
u <- runif(1) l_oo—;:——-‘o ) \I/
if(u < 0.03) { g f t ; *‘-*S
b3

c <- 1 #one Plinko chip
} else if(u < 0.18) {
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c <- 2

} else if(u < 0.53) {
c <- 3

} else if(u < 0.87) {
c <-4

} else {
c <- 5

chips[i] <- c # store the result in our list

}

hist(chips)
print(mean(chips))
print(sd(chips))

2. Use the Sanele ()  fuaction

SdM{D)@ ( QJ\QMa,\J\'_S} SW"\(’I@ S;Lb} (‘ef)la(,e, = F/H_SE/ Prohaé{f.°+7 Veo‘(OP)

Fﬂr 11uL nuﬁxk¢r oF CL%OS:

SaM‘)\e ( é;SJ ) 1) re‘.\l&ce = TKUEI %(0.03/ 0.5, 0.35, 0.3Y, O\f3>>

Lisk \‘coMLI‘I\G“

L34,

Use simulation to estimate the mean and standard deviation of C.
Mw ’\ a k -] J'\- 3 . Sq

<l ab oot 0.1%

2. Suppose that X, the winnings for one chip in Plinko, has the following distribution:

x | $0 $100 $500 $1000 $10,000
p(x) | 39 03 11 24 23

Write a simulation of Plinko in R, taking into account both the number of chips a contestant
earns and the amount of money won on each chip.

P(AA'- Simolate  the nmbo, of chips, store in Numchip <
,\/ snmula{e y\\)m(,lfu'f_( f\al\do/»\ \fo\bfablej \Al"ﬂ\ ‘l't\e d.'_dv:bﬁ'(an a‘ﬁ ><
e \/\f

(e& lbb ’ winn pgg for eadk Q_L.P

it add Up the u‘.nmj;

# simulate winnings in Plinko
winnings <- NULL
for(i in 1:10000)
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numchips <- sample(1:5, 1, replace=TRUE, c(.03, .15, .35, .34, .13))
amounts <- sample(c(@, 100, 500, 1000, 10000), numchips, replace=TRUE, c(.39, .03, .11, .24, .23))
winnings[i] <- sum(amounts) # total for this game, store in winnings list

}

hist(winnings)
What is the probability that a contestant wins more than $11,000?

sum(winnings > 11000)
mean(winnings > 11000)

SIMULATING (OMMON DISTRIRUTIONS

r B:{\OM (V\W"‘- o(:aﬁo*uc\‘f/‘o/\s) V\/ P X

rPo?s (V\u!\«, dbservatioas X \
r L\y,ﬂff (Au»«. oEseruahaf\s M()\)—/\/\/ y\)

r j@om kV\U/\/\. o%\gerva('%«s/ P >

3. Suppose that the number of customers buying flash drives in a store each week has a Poisson
distribution with mean 80. Further suppose that the revenue per customer has the following
distribution:

c | 10 15 20 25 30
p(x) | 05 10 35 .40 .10

Use simulation to estimate the mean revenue per week. Then estimate the probability that the
weekly revenue is at least $1800.

oy # number of customers who purchase flash drives (see Exercise 134)
\Ve‘ didn' T gt to rpois(1,80)

N ) +
+L‘5 " Q\asg, bu # simulate profit from 10000 customers

here i1s Some Code revenue <- NULL
vals <- seq(190,390,5)
bor Yhe Simulation: probs <- c(.05,.10,.35,.40,.10)

for(i in 1:10000){
num_custs <- rpois(1,89)
rev <- sample(vals, num_custs, TRUE, probs)
revenue[i]<-sum(rev)

¥

mean(revenue)

sd(revenue)

mean(revenue >= 1800)
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