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An urn contains 90 marbles, of which there are 20 greens, 20 blacks and 50 red
marbles. Tom drawsmarble without replacement until the 6 green marble.
Let X = # of marbles drawn. Example: GGGBRBGGBRG with x = 11.
Find E[X] an® \ar(X)
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Today, M veuten.
@ Rida Abdulwasay

Also, could you do a brief review of how to approach and solve max/min problems like P(max(X1, X2) = x, P(min(X1, X2) = x, etc. for different types

of distributions?

And if there's time could you perhaps explain how to do the Quiz #2 expectation problem:

3. One day, the Stanford TAs are feeling lazy, so they decide to implement a.
alternative method for grading quizzes. For each student, the TA will roll L 0
dice. For every “good” die that shows a number > 3, the student gets 10 pointo s
on their quiz. There are 30 students in the class.

(a) What distribution is the random variable X= the number of good dice™
for a student?

(b) What is the expected score of a student?

(c) Let N be the number of students who get at least 90 points on the quiz.
What is E[N]?

(d) One TA suggests that it might be better for the students if instead of givin £
10 points for each “good” die, the TAs take the number of “good” dice ancl
square it to get the student’s score. Will the average score of a student b ¢
higher or lower with this new scheme?
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One day, the Stanford TAs are feeling lazy, so they decide to implement an alternative method for
grading quizzes. For each student, the TA will roll 10 dice. For every “good” die that shows a
number > 3, the student gets 10 points on their quiz. There are 30 students in the class.

(a) What distribution is the random variable X= the number of "good dice” for a student?

(b) What is the expected score of a student?

(¢) Let N be the number of students who get at least 90 points on the quiz. What is [2[N]?
)

One TA suggests that it might be better for the students if instead of giving 10 points for
each “good” die, the TAs take the number of “good” dice and square it to get the student’s
score. Will the average score of a student be higher or lower with this new scheme?

(a) If X is the number of “good dice” for a student, X will have Binomial(10,2/3) distribution.

(b) The expected score of a student is
"1 " 2 .
E[10X] = 10E[X] = 10-10- 3 ~ 66.7.

(¢) Let Iy,...,I300 be the indicators of each student’s score being > 90; that is,

_J 1 if student k gets > 90 points
! 0 if student k gets < 90 points.

Then N =1 + -+ + I35, and

E[N] = E[l] + - - + E[I3]
= 30E[1,]
= 30P(student k gets > 90 points)
= 30P(9 or 10 dice are “good”)

30((10> 2/3)°(1/3) + Gg)(‘z/:;)“’).

(d) As before, if X is the number of “good dice” for a student, then X will have Binomial(10,2/3)
distribution. The average score of a student with tlus new scheme will be

BIX* = 4( MR8y

k=0

On the other hand, the average score of a student with th(' old scheme is
('°
10
E[10X] =Y 10k(2 g
k=0

This tells us that E[10X] > E[X?] because 10 > k in each term. So the new scheme makes
the average student score lower.



ﬂ Xinyi Liu
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Could you explain more about when we need to use the continuity correction factor and when we don't need? Also, is there any difference between

CLT and normal approximation? Thank you very much in advance!
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Ekaterina Bushmareva

7:48pm

Could you please go over question 3 from the Fall 2018 Midterm (the one that begins with, "There are 30 marbles in a bag")? Additionally, do you mind
providing some intuition on understanding when indicators are dependent vs. independent, and finding the probability of an indicator = 1 for these

kinds of problems?
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Ekaterina Bushmareva

Also, can you please go over question 5 from the Fall 2018 Midterm ("Three couples attend a dinner") and how to apply the inclusion-exclusion
formula to more than 2 or 3 events?
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12. Inclusion—exclusion formula for n events. Derive the inclusion—exclusion formula
for n events

P 4 = ZP(A,-)—Z P(A:A;j)+ Z P(A;A; Ax)— - -+(=1)""'P(4; ... A,)
=1 1 1< J

1<j<k



I. (5 pts) Three couples attend a dinner. Each of the six people chooses a seat randomly
from a round table with six seats. What is the probability that no couple sits
together?

Let A, be the event that aple lect’stogeﬂ\er.
So IPCAY - 2t 4l-6 : 1

6! 2 |,
b > ELSBE Ll 3
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Aaron Zaks

would you please go over an example problem that uses NegBin? Also, a problem that involves a sum of geometric distributions would be helpful.
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