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Question 1: Find the mean of the distribution:

X Px
3 0.21
6 0.07
7 0.58
8 0.14
Answer:

u=Y(xxp(x))=3(021) + 6(0.07) + 7(0.58) +8(0.14) = 6.23

Or on graphing calculators:

TI-84 Plus C Silver Edition
®3 TEXAS INSTRUMENTS
HORMAL FLOAT AUTO REAL RADIAN HP n

.21 RSN [ [—

Press STAT again, choose CALC using navigation keys:

TI-84 Plus C Silver Edition
‘l“_a TEXAS INSTRUMENTS

NORMAL FLOAT AUTO REAL RADIAN M

EDIT TESTS
jH1-Var Stats
2:2-Var Stats
3:Med-Med
4:LinRes(ax+b)
S:QuadRes
6:CubicRea
7:QuartRes
8:LinRea(a+bx)

TI-84 Plus C Silver Edition

{‘) TEXAS INST T
NORMAL FLOAT AUTO REAL RADIAN MP

List:L1
FreaList:L2
Calculate




Calculate: press enter.
Results:

TI1-84 Plus C Silver Edition
J"I EXAS INST TS
HORMAL FLOAT AUTO REAL RADIAN MP

%=6.23
Ix=6.23
Ix2=41.79
Sx=

Meanis x = 6.23

Notice that ox, the standard deviation = 1.725427483

The Variance, if needed, is equal to the square of the standard deviation:
0% = 2977

On CASIO 9750 GlI
In STAT mode, enter X on L1 and P(x) on L2
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Press F2 for CALC, then F6 for set and make sure that 1Var Freq is set to List2:
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Press EXE and then F1 for 1Var:
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Results:
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Meanis x = 6.23

Notice that ox, the standard deviation = 1.72542748

The Variance, if needed, is equal to the square of the standard deviation:
0% = 2977

Question 2. Give the variance of the following distribution:

Px
0.20
0.35
0.10
0.25
0.10
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Answer: Using the formula:
ot = Y [X?- P()] - 2
We need the mean, w:

u=Y(xxpx))=0(0.20) + 1(0.35) + 2(0.10) +3(0.25) + 4(0.10) = 1.70

Create a table of x,x2, (x? - Px):

x x? Px | X? . Px
0 0 0.20 0

1 1 0.35 0.35
2 4 0.10 0.40
3 9 0.25 2.25
4 16 0.10 1.6

o? = Z[x2 -P(x)] —pu? =[0+0.35+ 0.40 + 2.25 + 1.6] — 1.707

02=46-289=171

On a graphing Calculator, after following the steps on question 1, the final results are:
On TI84:



TI-84 Plus C Silver Edition
*3 TEXAS INSTRUMENTS

NORMAL FLOAT AUTO REAL RADIAN HP n

1-Var Stats

x=1.7
2x=1.7
Ix2=4,6

Sx=
ox=1,307669683
n=1
minx=0
Since ox = 1.307669683, squaring this result, the variance, 0% = 1.71
Similarly on the Casio 9750Gll, same output, same procedure:
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Question 3. Compute the standard deviation:

x | P(x)
0 0.11
1 0.64
2 0.13
3 0.10
4 0.02
Answer:

Standard deviation formula:

o= \/Z[xz - Px] — p?

First, find the mean:

W= Z(x - Px) = 0(0.11) + 1(0.64) + 2(0.13) + 3(0.10) + 4(0.02) = 1.28

Now we are ready to apply the formula for the standard deviation, o:

o=3x% Px]—p2=./[0-011+1-0.64+4-0.13+9-0.10 + 16 - 0.02] — 1.28% = 0.8611...
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Instead of using the formula you may use a graphing calculator and follow the steps on question #2.




IMPORTANT! For questions 4, 6,7 and 8 read the notes Calculating Expectations in Games on this page.

Question 4:
If a gambler rolls two dice and gets a sum of 10, he wins $10, and if he gets a sum of three, he wins $20.
The cost to play the game is $5. What is the expectation of this game?

Answer: On two dice, there are three ways of getting a sum of ten: (4,6) (6,4) and (5,5); thatis,
four on the first die and sic on the second die, or vice versa: six on the first die and four on the second, or
five on both dice. There is no other way we can obtain s sum of ten when rolling two dice. Therefore,

since there are 6 x 6 possible outcomes when rolling two dice (6 for the first die, times 6 for the second

die) the prob of a sum of tenis Pgym=10 = %

Probability of a sum = 3 occurs only in two ways: 1 in the first die and 2 in the second; or 2 ion the first
and 1 in the second die, thatis: (1,2) (2,1)

2
Psym=3 = %
In this scenario the gambler has a probability of winning either $10 or $20 of:
3,2 5
Psum=10 +Psum=3 =%+£=£
5 31

Plosing = 1_Pwinning =1- % = %

Now we are ready to complete a table:

X P(x)

10 — 5 3/36
20 — 5 2/36
=5 31/36
Simplifying it reduces to:
X P(x)

5 1/12

15 1/18

-5 31/36

Expected value, E(X), like the mean is found as follows:

EX)=X(X -P(X)) =5(1/12) + 15(1/18) + —=5(31/36) = —3.055 ~ —3.06

Question 5. The contractor makes $2700 profit per job. He may have up to four jobs per month. The
discrete probability distribution of the number of jobs is given in a table as follows:

Number of Jobs | Probability
1 0.1

2 0.2
3 0.5
4 0.2



https://mystatclass.com/media/class/sta2023/Calculating_Expectation_in_Games.pdf

Answer:

Find the contractor expected profit per month.

In order to answer this question, we need to find the average (mean) number of jobs per month based
on the given probability distribution and then multiply the average number of jobs times the amount the
contractor makes per job ($2700).

Formula for the mean of a discrete probability distribution:

p=Y(xxpk)
L=1(0.1) + 2(0.2) + 3(0.5) + 4(0.2) = 2.80

Total profit = 2.80 x 2700 = $7,560
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Or use a graphing calculator and enter number of jobs in L1 and probabilities on L2. Follow procedure on
question 1.

Question 6. If a person rolls doubles when she tosses two dice, she wins $50. For the game to be fair,
how much should she pay to play the game?

Answer: To be fair, the expectation must be zero. Using X as cost of playing, we have:

Winning gain: 50 - X

Prob of winning: 6/36 (There are six doubles, in a total of 36 outcomes when rolling two dice)
Prob of losing: 1 — 6/36 = 30/36

Reducing fractions to the lowest terms, the expectation equation becomes:

(50-X) - % -X- g =0 multiplying by 6 both sides becomes,
(50— X) —5X = 0 Y 50-6X=0 or x=>=833
Question 7:

A lottery offers one $1000 prize, one $500 prize, and two S50 prizes. One thousand tickets are sold at
$2.50 each. Find the expectation if a person buys one ticket.

Answer: As recommended on the step-by-step guide, use a table to organize calculations for each
outcome:

Winning gain Probability
1000 -2.50 1/1000
500 -2.50 1/1000
50-2.50 1/1000
50-2.50 1/1000
Losing amount

-2.50 996/1000




Simplifying:

x P(x)
997.50 0.001
497.50 0.001
47.50 0.001
47.50 0.001
—2.50 0.996

Either using a graphing calculator or the mean (expected value) formula. It yields:

w= > [x x P(x)]

=997.50 x 0.001 + 497.50 x 0.001 + 47.50 x 0.001 + 47.50 x 0.001 — 2.50 X 0.996 = —0.90

Question 8:
A lottery offers one $1000 prize, one $500 prize, and four $200 prizes. One thousand tickets are sold at
$3.00 each. Find the expectation if a person buys two tickets.

Answer:
Create a table as follows:

Winning gain Probability
1000-3 1/1000
500-3 1/1000
200-3 1/1000
200-3 1/1000
200-3 1/1000
200-3 1/1000
Losing amount

-3 994/1000

The table can be reduced to:

X P(x)
997 0.001
497 0.001
197 0.001
197 0.001
197 0.001
197 0.001
-3 0.994

Use the mean (expected value formula) or a graphing calculator to find the expected value for one ticket:
—0.70; now, since the person buys two tickets the expected value will be twice that amount: —$1.40



