Notes on 6.2 Day 2 November 20, 2018

Agenda

One project presentation
Lesson on Combining Randcom Variables

Second project presentation, more if time

Combining Random

Variables
(pages 388-390)

L=X+Y L=X-Y




Notes on 6.2 Day 2 November 20, 2018

Lohen Combmm@ Londom
Variables -

The means Plﬁ\/ nic<

ﬂ)a standard deviations dont
\\1)\6\y anQ—//.

Lesson 6.2: Day 2: How much will you make next year? <6
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After much thought Mr. Cedarlund has finally decided on permanent employee wages which are
randomly assigned using the probability distribution X given below. Additionally, at the end of every

year he gives his employees an hourly raise. The bonuses are assigned randomly according to the
probability distribution Y given below. Assume X and Y are independent.

1. Find the mean, variance and standard deviation of the probability distribution of X, the hourly wages.

X 9 12 15
Probability | 0.30 0.45 0.25

Mean: Variance: Standard Deviation:

2. Find the mean, variance and standard deviation of the probability distribution of ¥, the annual hourly
raise.

Y $1 $3
Probability | 0.70 0.30

Mean: Variance: Standard Deviation:
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Lesson 6.2: Day 2: How much will you make next year?

After much thought Mr. Cedarlund has finally decided on permanent employee wages which are
randomly assigned using the probability distribution X given below. Additionally, at the end of every
year he gives his employees an hourly raise. The bonuses are assigned randomly according to the
probability distribution Y given below. Assume X and Y are independent.

1. Find the mean, variance and standard deviation of the probability distribution of X, the hourly wages.

- - X 9 12 15 2
Z Xy y Probability | 0.30 0.45 025 | 2(’@’/‘)‘7 P,
1 \ L
Mean: Variance: & Standard Deviation:
2. Find the mean, variance and standard deviation of the probability distribution of ¥, the annual hourly
raise.
Y $1 $3
Probability | 0.70 0.30
Mean: Variance: Standard Deviation:

E(X) = py = TP,

Var(X) = o2 E(x,.— ux)z p;
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After much thought Mr. Cedarlund has finally decided on permanent employee wages which are
randomly assigned using the probability distribution X given below. Additionally, at the end of every

year he gives his employees an hourly raise. The bonuses are assigned randomly according to the
probability distribution Y given below. Assume X and Y are independent.

1. Find the mean, variance and standard deviation of the probability distribution of X, the hourly wages.

X 9 12 15
Probability | 0.30 0.45 0.25

Mean: \ \ %L3 Variance: ﬂ;r[ ﬂ 2 Standard Deviation: ag_\

2. Find the mean, variance and standard deviation of the probability distribution of ¥, the annual hourly
raise.

Y $1 $3
Probability | 0.70 0.30

Mean: ] : L 0 Variance: @%?ﬂ Standard Deviation: Q

3. Let N = the new hourly wage for the upcoming year (X + ¥).

a. What are all the possible new hourl}/ wages for the new year?

What is the probability of an employee being assigned a $9 wage AND a $1 raise? Show
your work.

Complete the table below for the probability distribution of N = X + Y and find the mean and
standard deviation.

N

Probability

Mean: Variance: Standard Deviation:
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3. @ the new hourly wage for the upcoming year (X + Y).

a. What are all the possible new hourlh/ wages for the new year?

Gl el 15 0,12, 13,15,16,1%

Q13 1y w1 Slews
b. What is the probability of an employee being assigned a $9 wage AND a $1 raise? Show

ek o 4g () 1) = p(ea) < PCL) =(3)()

c. Complete the table below for the probability distribution of N = X + Y and find the mean and
standard deviation.

v /O | /&
Probability | Q | »QQf

Mean: Variance: Standard Deviation:

3. Let N = the new hourly wage for the upcoming year (X + ¥).

a. What are all the possible new hourl}/ wages for the new year?

T e 10,12, 1319, 16,8

a1 B 2473 1517 ]
b. What is the probability of an employee being assigned a $9 wage AND a $1 raise? Show

o (B () 1) = PO <PCL) (9 )()- 2

c. Complete the table below for the probability distribution of N = X + Y and find the mean and
standard deviation.

N SO/ 11D 1S |16 | (1§

Probability | _ ) |

Mean: Variance: Standard Deviation:
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3. Let N = the new hourly wage for the upcoming year (X + ¥).

a. What are all the possible new hourlh/ wages for the new year?

Gl el 15 0,12, 13,15,16,1%

Q13 1y w1 Slews
b. What is the probability of an employee being assigned a $9 wage AND a $1 raise? Show

o p (83 () 1) = (k) ~PCL) =(20) (-2

c. Complete the table below for the probability distribution of N = X + Y and find the mean and
standard deviation.

N SO/ idliol/6 |18
Probability ¢Q| AOCI 3’5 ./35 ol7/§ 076

Mean: Variance: Standard Deviation:

NORMAL FLOAT AUTO REAL DEG

I DGy e AR () - o= bt
8 ’Q;f (\o-\x.qul(zm (!2‘!3“'3\2(“‘5
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3. Let N= the new hourly wage for the upcoming year (X + ¥).

a. What are all the possible new hourlh/ wages for the new year?

24 154 0,12,13,19,16,1%

213 o1 Slewe
b. What is the probability of an employee being assigned a $9 wage AND a $1 raise? Show

ek p(gg (1 1) = P(a) < PCO) =@ 1)

c. Complete the table below for the probability distribution of N = X + Y and find the mean and
standard deviation.
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d. If N= X+ Y, complete the following in terms of X and Y:

et My
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Combining Probability Distributions

Important ideas: , N \ Pr ()b&b-
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Combining Probability Distributions
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Combining Probability Distributions

Important |deas N or ma\ Pt’ ()b Otb
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ADD STIIIIIIAIIII DEVIATIONS

& caution:

When we subtract two independent random variables, their
variances add.
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Combining Probability Distributions
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A Iarge auto dealership keeps track of sales and lease agreements made during each hour of the day. Let
X = the number of cars sold and ¥ = the number of cars leased during the first hour of business on a randomly
selected Friday. Based on previous records, the probability distributions of X and Y are as follows:

Cars sold x; 0 1 2 3
Probability p; 0.3 04 02 01

Mean: uy = 1.1  Standard deviation: oy = 0.943

Cars leased y; 0 1 2
Probability p; 04 05 0d

Mean: uy = 0.7 Standard deviation: oy = 0.64

Define T= X+ Y. Assume that X and Y are independent.

1. Find and interpret u;.

2. Calculate and interpret o.

A Iarge auto dealership keeps track of sales and lease agreements made during each hour of the day. Let
X = the number of cars sold and ¥ = the number of cars leased during the first hour of business on a randomly
selected Friday. Based on previous records, the probability distributions of X and Y are as follows:

Cars sold x; 0 1 2 3
Probability p; 03 04 02 01

Mean: uy = 1.1  Standard deviation: oy = 0.943

Cars leased y; 0 1 2
Probability p; 0.4 05 0.1

Mean: uy = 0.7  Standard deviation: oy = 0.64

Define T= X+ Y. Assume that X and Y are independent.

1. Find and interpret y;. }A_‘ = ‘\ + O’l = |.% Covs
OVl many Many Fridays ) e doaler .Q\(POdS 1o
sell ar lease about IR cars on averagR o
RN

2. Calculate and interpret o;. O”T - { 6:"6; - J OQ’thlJr&Lf: IIL, cavs

Tl\e Nuwmber of cars Sold and lecsed Jrﬂp[cc\l\y vary by
|14 cors from the mean ( \ R CC\‘S\
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3. The dealership’s manager receives a $500 bonus for each car sold and a $300 bonus for each
car leased. Find the mean and standard deviation of the manager’s total bonus B.

3. The dealership’s manager receives a $500 bonus for each car sold and a $300 bonus for each
car leased. Find the mean and standard deviation of the manager’s total bonus B.

Ty ans{ormation
Cmubliphier 500

/U3 _ 506 (1g) +40(1)

— 550+ 210
760
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3. The dealership’s manager receives a $500 bonus for each car sold and a $300 bonus for each
car leased. Find the mean and standard deviation of the manager’s total bonus B.

Ty anst ormation
C mu iP\i el 900

oa) 2000.44)°
/sz%c (9) +506(1) %:W

~ 550+ 210

— 509409
- #7760
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Hoop Fever 1 kMean of a sum or difference of random variables)

Hoop Fever is an arcade basketball game in which a player has 60 seconds to make
as many baskets as possible. Morgan and Tim play head-to-head every Tuesday. Let
M = the number of baskets made by Morgan and T = the number of baskets made by
Tim in a randomly selected match.

A. Based on previous matches, we know that uyy = 39.8 and ur=31.2. Let D=M -T.
Calculate and interpret the mean of D.

Hoop Fever 1 (mean of a sum or difference of random variables)

Hoop Fever is an arcade basketball game in which a player has 60 seconds to make
as many baskets as possible. Morgan and Tim play head-to-head every Tuesday. Let
M = the number of baskets made by Morgan and T = the number of baskets made by
Tim in a randomly selected match.

A. Based on previous matches, we know that uy =39.8and uy=31.2. Let D=M -T.
Calculate and interpret the mean of D.

SOLUTION:

Ly =ty — fty =39.8-312=8.6 baskets

The difference (Morgan — Tim) in the number of baskets made
ie 8.6 bagkets, on average, over many randomly selected
matches.
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B. Based on previous matches, we know also that the standard deviations are gy = 5.7
and gr = 10.3. Assume that these two random variables are independent.
Define D = M — T. Earlier, we found that pyp = 8.6.

Calculate and interpret the standard deviation of D.

B. Based on previous matches, we know also that the standard deviations are gy = 5.7
and gr = 10.3. Assume that these two random variables are independent.
Define D = M — T. Earlier, we found that yp = 8.6.

Calculate and interpret the standard deviation of D.

Because M and T are independent random variables,

o’,=0’,+0’,=57"+10.3" =138.58
o, =+138.58 =11.77 baskets - NaGviancg

The difference (Morgan — Tim) in the number of bagkets made
typically varies by about [.77 baskets from the difference in means
o#'\/8.6\baskets.




Notes on 6.2 Day 2

November 20, 2018

N o)
NO( ma\ D\'ST r\'\au’rim\




Notes on 6.2 Day 2 November 20, 2018

C. Suppose that T = the number of baskets made by Tim in a randomly selected match follows an
approximately Normal distribution with z, = 31.2 and o, = 10.3. Assume that these two
random variables are independent and define D =M —T.

(a) Describe the distribution of D.

N/ fof +}\\<

v{oé

o Plvesdy

(b) What is the probability that Morgan will make more baskets than Tim in a randomly selected
match?

(a) Describe the distribution of D.

SOLUTION:
(@) Shape: Approximately Normal

Center: u, =3981312=8.6 baskets

Variability: o, A5 +h057=11.77 baskets
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(b) What is the probability that Morgan will make more baskets than Tim in a randomly selected
match?

(b) What is the probability that Morgan will make more baskets than Tim in a randomly selected

match?
Moy gan WMt D= Mo 2o
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(b) What is the probability that Morgan will make more baskets than Tim in a randomly selected

match?
Movgan WL LW \/f D-M-T >0
_ O -Reb _ — 77
s o171
normal edt LOW®- [ Suppe® neare D )
BN notmal cdf (Lov A peelimere) 5 | )
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