Introductory Econometrics, Spring 2006 1

Jgouogd

200600 70 s 0

Today’s attraction

e U DUDOOUOOODO
e DO UOOODOONO
e U UDOOUOOODO

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 2

Joboodtdn

e IO UOMONfixed effects model l DO OOOMOOOMO
D000 dooodoodoodoooboooogooooogn
[1 omitted variablel D OO O OO OOO OO

e nUUOUOOOOODOUOLOOUOLODOULOOOODON
e U DOOULODOULOOOLOOUOUODLDOULOOUOLOOON
e UUDUOO 3OOOLOON

e (0)IDODODDODDODODODODODODODODODODODOO
000000Orandom effect modell O D OO OOOOOOOOODOMO
DJ0o0doodoooooooooooooooooooooooon
DJ0000000o000ooooodoobdolDurbin-Wu-Hausman
0000

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 3

oot bbddn
Doooddd Z,00boooddd
Yit = Bo + 1 Xt + B2Z; + uiy
0000 =80+ 5,2, 00000
Yie = 51X + o + uy

{a;}7.,000000C0OO0OOO

Jubgdootdbotgdbgtdbootdgbod

odboodooddooddn
Yie = Po + 01 Xit + 72 D2 +v3D3; + -+ + v Dny + us
00000y = Bo, o = Po + (e > 2)0

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 4

Jobooooddi

Jooodoboooooobooooooooooooop oo
Joooododooboouodoooooodoooonn

1. Elug| X, Xz, -, Xigr, 0] =0

2. (Xi11, Xiro, -+ Xiwr, Yir, Yo, -, Yir)(i =1, ...,n) O iid.
3. (Xit,us) D0ODDDD0OO00004000000000
4. 00000000000

5. cov(u, uis| Xijt, Xijs, ;) = 0, for t # s.

Oooooooooooooooooog iiad.00oooooooooooooo
0o00000000d0oDoooDooooDoooooD&ad. 0000000 (2)oooo
bbbt obobobuobuoboobobuobouobon
O000000ooooog (5)d

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 5

Joboooddggnon

JdodooodooooodooooLsuooonouooooood
oo kE+n00000000000000O000O00O00O00O0
oot

e “entity-demeaned” OLS U U 0OUOOOO0OOOOOOOOMO
Joodooodobooooooooooooooouo
Jdemeaned O 0O 00OO0O0O0OOOOOOO0 OLSOOOO
Ooood

Yie = 51 X5 + o + ugy
Oo0o0o0000ooooooodooono

Y, =5X;+a; +u;
L 00O

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 6

OoOooooodnn
Yit = B1Xst + Uit
O oLSOUo0uououooodououn poouoooooo
[ [
e I'=20000 before-after 1 OO0 OD0OOOOOOOOOON

— 00007 =2000000before-after 1 00O OOOO O
00000000 “entity-demeaned” OLS O 300 0O 0O 0O O
Joooooooao

e 1O OODONOOOLS O heteroskedastisity-robust] [1 [J [
Jdoodoobdooooooooooboooooooo
000

e OO OOOOOULOULOLDOLObOOULULDUObLOOO
Joooooot

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 7

Joobooodd

0000000 time fixed effects0 000 000O0000ONO
Joboodootdboodbobogtgod

Ooddoodo0oodooodoooooooooogog
Omitted variables 00 OO 00 O O O

Opoooog s, 0pooocoggoon
Yie = Bo + 51 Xit + B2Z; + B35t + uiz

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 8

Jooboboddddobon

e IO UOOUOUOODHOUOOUOUOUODUOOOUOOUOOO
Yit = Bo + 81Xt + B35t + wi

- 4000000000000 000000000 time
efftects U0 TTOO0OOOOOODOON

Yie = B0+ 51 X4t +02B2¢ + -+ - + 07 BT} + uge
(62,---,0p)000000OOOODOO0O

e 10IDODOODODOODODOtime and entity fixed effects /
two-way fixed effectsl]

Yie . = Bo+ 61 Xit + D2 + -+ v, Dny
+ 0982y + -+ -+ or BT} + uyy

Joooobootobtotdbtodbtotdbotdboodoodoogd
oo

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 9

-ttt

e 00DDODDODODO (8.15)
- 00D00000000000000000000000000

— bbb otdbotgtdbgtdbootdbotgdn
ooooooooogog?

e 00O0DDOODOODDO (8.19)

— gooog ss0di
—guouoboobgbbtobtgbotgboodgogogogod
- 0oooooooboooooooooooo?

e UUUOIDODOODOONOD table 8.10
— bbb tgtdbgdbootbogbobogd
—guuootdbodgbotdd

IPP, Hitotsubashi University



Introductory Econometrics, Spring 2006 10

-ttt

e 1O UOODOOOONMN table 8.10
—(H)O0@3)000000000oO
— (4)0 basecase DO (B)(6) 00D OODO0O

bbb otdbotgtgbgtdbootbogtubd
bbb otuod

Jubgtubgbdbootdbotgtubtdgtdn
Jubgtdgogtdboodgbootgd
Doodooboooooboooooouoooooo?

IPP, Hitotsubashi University



TABLE 8.1 Regression Analysis of the Effect of Drunk Driving Laws on Traffic Deaths
Dependent Variable: Traffic Fatality Rate (Deaths Per 10,000).
Regressor (n (2) (3) (4) (5) (6)
Beer tax .36+ —0.66%* —().64% —1).45% =0 70%=* —0.46*
(0.05) (0.20) (0.25) (.22 ((0.25) (0.22
Drinking age 18 0.028 —0.011
(0.066) (0.064)
Drinking age 19 —0,019 —0.078
(0.040) (0.049)
Drinking age 20 0.031 =0.102*
(0.046) (0.046)
Drinking age —0.002
{(0.017)
Mandatory jail? 0.013 —0.026
(0,032) (0.065)
Mandatory community service? 0.033 0.147
(0.115) (0.137)
Mandatory jail 0.031
or community service? (0.076)
Average vehicle miles per driver 0.008 0.017 0.009
(0.008) (0.010) (0.008)
Unemployment rate —0.063%* —0.063%*
(0.012) (0.012)
Real income per capita (logarithm) 1.81%#% 1.79%
(0.47) (0.45)
State effects? no yes yes yes yes ves
Time effects? no no ves ves yes ves

These regressions were estimated using panel data for 48 UK. states from 1982 to 1988 (336 observations total), described in
Appendix 8.1. Standard errors are given in parentheses under the coefficients, and p-values are given in parentheses under the
F-statistics. The individual coefficient is statistically significant at the *5% level or ##1% significance level.
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TABLE 8.1 Regression Analysis of the Effect of Drunk Driving Laws on Traffic Deaths

Dependent Variable: Traffic Fatality Rate (Deaths Per 10,000).

(1) (2) (3) (4) (5) (6)

F-statistics and p-values Testing Exclusion of Groups of Variables:

Time effects = 0 2.47 11.44 2.28 11.59

(0.024) (<0.001) (0.037) (<0.001)
Drinking age coefficients = 0 0.48 2.09

(0.696) (0.102)

Jail, community 0.17 0.59
service coefficients = (0.845) (0.557)
Unemployment rate, 38.29 40.12
income per capita = () (<0.001) (<0.001)
R? 0.090 0.889 0.891 0.926 0.893 0.926

These regressions were estimated using panel data for 48 U.S. states from 1982 to 1988 (336 observations total), described in
Appendix 8.1. Standard errors are given in parentheses under the coefhicients, and p-values are given in parentheses under the
F-statistics. The individual coefficient is statistically significant at the *5% level or **1% significance level.
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FIGURE 6.8  Regression Functions Using Binary and Continuous Variables
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Interactions of binary variables and continuous variables can produce three different population regression
functions: (a) Bg + B, X + BoD allows for different infercepts but has the same slope; (b) By + B X + B.D + B5(X x D)
allows for different intercepts and different slopes; and (c) B, + B, X + B5(X x D) has the same intercept but allows
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