
Lecture 13 - Economics 113
Professor Spearot

I Agenda

1. Con�dence Intervals
2. P-values

I Homework #1 is posted
I Exam #3 in one week!
I Quote of the day:
"People who are trillions of dollars in debt, yelling at people who are
billions of dollars in debt."
- Jay Leno



Con�dence intervals
A more informative technique

I Con�dence intervals give us the region of most likely βj .
I Recall that we cannot reject the null of a two sided t-test if:����� bβj � βj

se(bβj )
����� < tcrit

I This is satis�ed if:bβj � βj

se(bβj ) < tcrit and �
 bβj � βj

se(bβj )
!
< tcrit

I Manipulating the �rst, we get:

bβj � tcrit � se(bβj ) < βj

I The second:
βj <

bβj + tcrit � se(bβj )



Con�dence intervals
A more informative technique

I Combining the two results, we get a "con�dence interval" for βj

bβj � tcrit � se(bβj )| {z }
lower

< βj <
bβj + tcrit � se(bβj )| {z }

upper

I The range of values which cannot be rejected using a hypothesis
test.

I If tcrit is at calculated at 95% con�dence, this is called the 95%
con�dence interval.

I Why are these more informative?
I E¤ect of se(bβj )?

I se(bβj ) " =) wider con�dence interval.

I E¤ect of tcrit?
I tcrit " implies a higher level of con�dence
I =) wider con�dence interval
I What if I desire 100% con�dence?

I -∞ < βj < ∞



Con�dence intervals
A more informative technique

I Back to the crime example:

\log(Crime) = �6.63
(0.104)

+ 1.27
(0.11)

log(Enroll)

obs = 197, R2 = 0.585

I 95% con�dence interval for the coe¢ cient on log(Enroll)?
I Interpret?

1.27� 1.96 � 0.11 < βenroll < 1.27+ 1.96 � 0.11
1.054 < βenroll < 1.485

I 99% Con�dence interval?
I Tstat = 2.58
I Use Formula:

1.27� 2.58 � 0.11 < βenroll < 1.27+ 2.58 � 0.11
0.9862 < βenroll < 1.5538



Con�dence intervals
Housing prices and cancer risk

I Housing prices and cancer risk (Davis, 2004)
I Housing Data - two similar Nevada Counties

1. Churchill county

- 31 new cases of Pediatric Leukemia (PL), 1997-2002
- Similarly sized counties should expect 1 new case.

2. Lyon county

- A similar county, located directly to the west.

I Speci�cation
log(Price) = β1Risk +Other + u

1. log(Price): log value of housing prices
2. Risk : Index of perceived PL risk
3. Other : Other controls (lot size, �oor space, etc.)

I Housing data from 1990-2002





Con�dence intervals
Housing prices and cancer risk

I Estimation (other e¤ects suppressed for brevity)

log(Price) = �0.156
(0.017)

Risk

n = 10204, R2 = 0.63

I What is the 99% con�dence interval β1?
I tcrit = 2.576
I Use the formula:

bβ1 � tcrit � se(bβ1) < β1 <
bβ1 + tcrit � se(bβ1)

�0.156� 2.576 � 0.017 < β1 < �0.156+ 2.576 � 0.017
�0.200 < β1 < �0.112

I At the 99% level, cancer risk negatively a¤ects housing prices.



P-values
A di¤erent approach

I How likely is it that I falsely reject the null?
I P-value:

The probability that the null hypothesis is falsely rejected

I In the crime and enrollment example

H0 : βEnroll = 1, HA : βEnroll 6= 1

I T-statistic
tstat =

1.27� 1
0.11

= 2.45

I The p-value is the value of the following

pvalue = Pr(jT j > 2.45)

I The p-value is the probability that I randomly draw a value from the
t-distribution that is larger (in absolute terms) than the estimated
T-statistic



P-values
An illustration

I P-value: The smallest signi�cance level such that the null would be
rejected.

0 45.245.2−

x% of the distribution
in this region

x% of the distribution
in this region

I The p-value for this is the probability of being in the shaded region.



P-values
A di¤erent approach

I To �nd the p-value

1. Calculate the t-statistic
2. Find the closest match to your t-statistic on the normal table
3. The p-value is the signi�cance level that generates this t-statistic.

I In the crime and enrollment example

1. tstat = 2.45
2. Pr(jT j > 2.45)?

Pr(jT j > 2.45) = Pr(T > 2.45
[
T < �2.45)

= Pr(T > 2.45
[
T < �2.45)

= Pr(T > 2.45) + Pr(T < �2.45) = 2 � Pr(T > 2.45)
= 2 � (1� 0.9929) = 0.0142

I Thus, we will falsely reject the null less than 1.42% of the time.


