UC Berkeley, IEOR 170    

        Prof. Ken Goldberg 

Margin of Error in Surveys

Say there are 30,000 UC Berkeley undergraduates


N=30,000 is the population size

We want to know how many prefer Coke over Pepsi. (No neither)

Let 
p = true percentage of undergraduates who prefer Coke


q = 1 – p

Now, we do a survey. We ask n students (n is the sample size), of those x prefer coke.

Let   
EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)= x / n   

 EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)   is our estimate of p


EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p) is a random variable with Binomial distribution and with parameters p,n

EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),q) = 1- EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)

P (EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)) =
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E(EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)) 
= p ( it is an unbiased estimate)

Var(EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p))
= pq/n

Std Dev = σ (EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)) = 
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Note: How  EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)  relates to p does not depend on the population size N!

For large sample size, consider the normalized random variable z 

z = ( EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p) - p ) /
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z has a Normal distribution with mean = 0 and std dev =1.
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Let 
c =
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Margin of Error

Substitute z = ( EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p)-p ) /
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    EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p) = [ p 
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   M (c,n,p) =  zc 
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Aside:


If sample size n is very small relative to N


Let error factor E=
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Then M ( C,n,p,N) = E M(c,n,p)
Idea:


If we were to repeat the survey over and over, C percent of the time 

 EQ \* jc1 \* "Font:Garamond" \* hps24 \o\ad(\s\up 11(^),p) would be within   
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 M (c,n,p) of p.

For Example (large n):


M (0.95, 200, 5) ~ 
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 7%


M (0.95, 500, 5) ~ 
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 4%


M (0.95, 1000, 5) ~ 
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 3%


M (0.95, 1000, 0.9) ~ 
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Compute needed Sample Size.


Say I want to achieve a 95% confidence and a margin of error 
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 5%. 


How many samples do I need?

ANS:  worst case p = .5

M(.95,n,.5) = .05

solve for n:

n ( 384  

BRAINSTORMING

Fun!

Candy!

Energy!
Color!

Caffeine!

RULES (IDEO)

1. Defer judgement.

2. Stay focused

3. Build on ideas of others

4. One conversation at a time

5. Encourage wild ideas

6. Make Strategies

7. Go for Quantity

Notes BY: CHESTER UNCIANO (and RYAN BRAUNSTEIN)
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