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Confounding by Unobservables
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DID with Panel Data
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DID with Panel Data
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Repeated (Pooled) Cross-Section Data and DID
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Multiple Groups and Multiple Time-Periods
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Card (1990)

The Impact of the Mariel Boatlift on the Miami Labor Market.
Industrial and Labor Relations Review, 43:2, 245-257.

o« ZbER: (I%EER RN ENRIRS izl

ZTFEIRTUN, RIEERRIRERAZTHALEIMNRIGS T, 2RBEVERESDE
N (A= S 8

AMIER, BERNSHASREM DT RGEZFE., MRBAMLRIFUHZEA,
NEEzEMOEEMI % TE,
— ETBRAOZEN IR EEXENMRITEERGEITRERASeIMis®E RS E

e The 1980 Mariel Boatlift

1980F4H20H, SRNANGEERTEFISZ EM 7T —HER, A FHFEREIIMEREANGE
AMISELABMIITRY Mariel BEEHEAGE., FAH5SE1980FE5 A1 HRI9—/RiHEH I
“Those who have no revolutionary genes, those who have no revolutionary blood...we do not
want them, we do not need them” (https://www.history.com/news/mariel-boatlift-castro-carter-cold-war)
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Card (1990)

The Impact of the Mariel Boatlift on the Miami Labor Market.
Industrial and Labor Relations Review, 43:2, 245-257.
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Table 3. Logarithms of Real Hourly Earnings of Workers Age 16-61 in Miami and Four
Comparison Cities, 1979-85.

Group 1979 1980 1981 1982 1983 1984 1985
Miama:
Whites 1.85 1.83 1.85 1.82 1.82 1.82 1.82
(.03) (.03) (.03) (.03) (.03) (.03) (.05)
Blacks 1.59 1.55 1.61 1.48 1.48 1.57 1.60
{(.03) (.02) (.03) (.03) (.03) (.03) (.04)
Cubans 1.58 1.54 1.51 1.49 1.49 1.53 1.49
(.02) (.02) (.02) (.02) (.02) (.03) (.04)
Hispanics 1.52 1.54 1.54 1.53 1.48 1.59 1.54
(.04) (.04) (.05) (.05) (.04) (.04) (.06)
Comparison Cities:
Whites 1.93 1.90 1.91 1.91 1.90 1.91 1.92
(.01) (.01) (.01) (.01) (.01) (.01) (.01)
Blacks 1.74 1.70 1.72 1.71 1.69 1.67 1.65
(.01) (.02) (.02) (.01) (.02) (.02) (.03)
Hispanics 1.65 1.63 1.61 1.61 1.58 1.60 1.58
(.01) (.01) (.01) (.01) (.01) (.01) (.02)

Note: Entries represent means of log hourly earnings (deflated by the Consumer Price Index—1980 = 100)
for workers age 16—-61 in Miami and four comparison cities: Atlanta, Houston, Los Angeles, and Tampa-St.
Petersburg. See note to Table 1 for definitions of groups.

Source: Based on samples of employed workers in the outgoing rotation groups of the Current Population
Survey in 1979-85. Due to a change in SMSA coding procedures in 1985, the 1985 sample is based on
individuals in outgoing rotation groups for January—June of 1985 only.
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Table 4. Unemployment Rates of Individuals Age 16-61 in Miami and

Four Comparison Cities, 1979-85.
(Standard Errors in Parentheses)

Group 1979 1980 1981 1982 1983 1984 1985
Miama:
Whites 5.1 2.5 3.9 5.2 6.7 3.6 4.9
(1.1) (0.8) (0.9) (1.1) (1.1) (0.9) (1.4)
Blacks 8.3 5.6 9.6 16.0 18.4 14.2 7.8
(1.7) (1.3) (1.8) (2.3) (2.5) (2.3) (2.3)
Cubans 5.3 7.2 10.1 10.8 13.1 7.7 5.5
(1.2) (1.3) (1.5) (1.5) (1.6) (1.4) (1.7)
Hispanics 6.5 7.7 11.8 9.1 7.5 12.1 3.7
(2.3) (2.2) (3.0) - (2.5) (2.1) (2.4) (1.9)
Comparison Cities:
Whites 4.4 4.4 4.3 6.8 6.9 5.4 4.9
(0.3) (0.3) (0.3) (0.3) (0.3) (0.3) (0.4)
Blacks 10.3 12.6 12.6 12.7 18.4 12.1 13.3
(0.8) (0.9) (0.9) (0.9) (1.1) (0.9) (1.3)
Hispanics 6.3 8.7 8.3 12.1 11.8 0.8 9.3
(0.6) (0.6) (0.6) (0.7) (0.7) (0.6) (0.8)

Note: Entries represent means of unemployment indicator variable for individuals age 16—61 in Miami and
four comparison cities: Atlanta, Houston, Los Angeles, and Tampa-St. Petersburg. Samples are based on
individuals in the labor force. See notes to Table 3 for definitions of groups and data sources.
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Table 6. Comparison of Wages, Unemployment Rates, and Employment Rates for Blacks in
Miami and Comparison Cities.
(Standard Errors in Parentheses)

All Backs

Low-Education Blacks

Difference in
Emp./Unemp.,

Difference wn

Difference in Emp./Unemp., Difference in

Log Wages, Miami — Comparison Log Wages, Miam: — Comparison
Miam: — Comparison Emp. — Miami — Comparison Emp. —
Year Actual Adjusted Pop. Rate  Unemp. Rate Actual Adjusted Pop. Rate  Unemp. Rate
1979 —.15 —.12 .00 —2.0 —.13 —.15 .03 —.8
(.03) (.03) (.03) (1.9) (.05) (.05) (.04) (3.8)
1980 —.16 —.12 .05 -7.1 —.07 —.07 .03 —8.2
(.03) (.03) (.03) (1.6) (.05) (.05) (.04) (3.5)
1981 —.11 —.10 .02 -3.0 —.05 —.11 .04 —7.7
(.03) (.03) (.03) (2.0) (.05) (.05) (.04) (4.2)
1982 —.24 —.20 —.06 3.3 —.17 —.20 —.04 .6
(.03) (.03) (.03) (2.4) (.05) (.05) (.04) 4.7)
1983 | -.21 —~.15 —.02 1 —.13 —.11 04 -3.3
(.03) (.03) (.03) (2.7) (.06) (.05) (.04) (4.7)
1984 —.10 —.05 —.04 2.1 —.04 —.03 .05 1
(.03) (.03) (.03) (2.4) (.06) (.05) (.04) 4.7)
1985 —.05 —.01 —.06 —5.5 .18 .09 .00 —-4.7
(.04) (.04) (.04) (2.6) (.07) (.07) (.06) (5.6)

Notes: Low-education blacks are those with less than 12 years of completed education. Adjusted differences in
log wages between blacks in Miami and comparison cities are obtained from a linear regression model that
includes education, potential experience, and other control variables; see text. Wages are deflated by the
Consumer Price Index (1980=100). “Emp.-Pop. Rate” refers to the employment:population ratio. “Unemp.

Rate” refers to the unemployment rate among those in the labor force.
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Angrist & Krueger (1990). Empirical Strategies in Labor Economics. , . iy -
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Fig. 1. Changes in employment in Miami and comparison cities. Source: authors’ calculations from BLS State
and Area Employment, Hours, and Earnings Establishment Survey.
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Angrist & Krueger (1990). Empirical Strategies in Labor Economics.
In Ashenfelter & Card, Handbook of Labor Economics, Volume 3.

Table 4 " . . 4
Differences-in-differences estimates of the effect of immigration on unemployment
Group Year
1979 1981 1981-1979
(1) (2) (3)
Whites
(1) Miami 5.1 (1.1) 3.9 (0.9) —1.2 (1.4)
(2) Comparison cities 4.4 (0.3) 4.3 (0.3) —0.1 (0.4)
3) Miami-Comparison Difference 0.7 (1.1) —0.4 (0.95) —1.1 (1.5)
Blacks
4) Miami 8.3 (1.7) 9.6 (1.8) 1.3 (2.5)
(3) Comparison cities 10.3 (0.8) 12.6 (0.9) 2.3 (1.2)
(6) Miami-Comparison Difference —2.0 (1.9) —3.0 (2.0) —1.0 (2.8)

* Notes: Adapted from Card (1990, Tables 3 and 6). Standard errors are shown in parentheses.
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Angrist & Krueger (1999) HJ3811F

Empirical Strategies in Labor Economics.
In Ashenfelter & Card, Handbook of Labor Economics, Volume 3.
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Table 7
Unemployment rates of individuals age 16-61 in Miami and four comparison cities, 1988-1996"

1988 1989 1990 1991 1992 1993 1994 1995 1996
Miami
Whites 2.8 3.6 3.3 5.7 4.2 4.9 6.2 3.9 4.4
(0.8) (0.9) (0.9) (1.2) (1.1) (1.3) (1.4) (1.4) (1.2)
Blacks 10.0 11.8 1.9 8.8 10.1 10.1 15.1 13.7 11.1
(1.7) (1.8) (1.9) (1.9) (2.0) (2.1) (2.4) (2.8) (2.4)
Hispanics 3.5 7.6 7.2 9.1 10.3 8.5 9.4 8.4 8.9
(1.4) (1.5) (1.4) (1.6) (1.7) (1.6) (1.8) (1.8) (1.6)
Comparison cities
Whites 4.2 3.5 3.8 4.9 5.1 5.4 5.0 4.1 4.1
(0.3) (0.2) (0.2) (0.3) (0.3) (0.3) (0.3) (0.3) (0.3)
Blacks 11.3 8.4 9.6 9.6 13.6 11.5 10.9 8.8 9.3
(0.9) (0.8) (0.8) (0.9) (1.0) (0.9 (0.9) (0.8) (0.8)
Hispanics 7.2 1.5 5.8 9.1 10.9 11.3 11.0 10.0 94
(G.7) (0.6) (0.4) (0.5) (0.6) (0.6) (0.7) (0.6)

(0.6)

“Note: Standard errors are in parentheses. The four comparison cities (Atlanta, Houston, Los Angeles, and
Tampa-St. Petersburg), are the same comparison cities used by Card (1990). The reported unemployment rates
are from the authors’ tabulations of CPS Outgoing Rotation Groups.
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Card & Krueger (1994)

Minimum Wages and Employment: A Case Study of the Fast-Food Industry in New Jersey and Pennsylvania

American Economic Review, 84:4, 772-793.
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Card & Krueger (1994)

Minimum Wages and Employment: A Case Study of the Fast-Food Industry in New Jersey and Pennsylvania
American Economic Review, 84:4, 772-793.
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TABLE 1—SAMPLE DESIGN AND RESPONSE RATES

Stores in:
All NJ PA
Wave 1, February 15— March 4, 1992:
Number of stores in sample frame:? 473 364 109
Number of refusals: 63 33 30
Number interviewed: 410 331 79
Response rate (percentage): 86.7 90.9 72.5
Wave 2, November 5— December 31, 1992:
Number of stores in sample frame: 410 331 79
Number closed: 6 5 1
Number under rennovation: 2 2 0
Number temporarily closed:® 2 2 0
Number of refusals: 1 1 0
Number interviewed:© 399 321 78

“Stores with working phone numbers only; 29 stores in original sample frame had
disconnected phone numbers. |
®Includes one store closed because of highway construction and one store closed
because of a fire.
“Includes 371 phone interviews and 28 personal interviews of stores that refused an
initial request for a phone interview.
22
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Angrist & Pischke (2009). Mostly Harmless Econometrics.

TABLE 5.2.1

Average employment in fast food restaurants before and after the
New Jersey minimum wage increase

PA NJ  Difference, NJ — PA
Variable (1) (11) (111)
1. FTE employment before, 23.33  20.44 —2.89
all available observations (1.35) (.51) (1.44)
2. FTE employment after, 21.17  21.03 —.14
all available observations (.94) (.52) (1.07)
3. Change in mean FTE —2.16 59 2.76
employment (1.25) (.54) (1.36)

Notes: Adapted from Card and Krueger (1994), table 3. The table reports
average full-time-equivalent (FTE) employment at restaurants in Pennsylvania

and New Jersey before and after a minimum wage increase in New Jersey. The
sample consists of all restaurants with data on employment. Employment at
six closed restaurants is set to zero. Employment at four temporarily closed
restaurants is treated as missing. Standard errors are reported in parentheses.

From Mostly Harmless Econometrics: An Empiricist's Companion. © 2009 Princeton University Press.
Used by permission. All rights reserved.
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Card & Krueger (2000) AY3&1iF
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FIGURE 1. AREAS OF NEW JERSEY AND PENNSYLVANIA COVERED BY ORIGINAL SURVEY AND BLS DATA
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TABLE 1—DESCRIPTIVE STATISTICS FOR FAST-FOOD RESTAURANTS DrRAWN FROM BLS ES-202
DATA AND CARD-KRUEGER SURVEY

Means with standard deviations in parentheses:

New Jersey 7 Pennsylvania counties 14 Pennsylvania counties
Before After Change Before After Change Before After Change
A. BLS ES-202 Data
February-March 1992 to 37.2 37.6 0.41 42.5 424  —0.12 44.8 44.3 —0.53
November-December 1992 (19.9) (21.0) (9.82)] (23.2) (23.5) (1094) (53.77) (59.9) |(12.32)
February 1992 to November 1992 37.2 37.8 0.57 42.7 422  —0.54 44.9 444 | —0.58
(19.9) (20.9) |(10.12)| (23.8) (23.2) (12.82) (53.6) (60.4) |(13.83)
March 1992 to March 1993 37.2 348 |—2.48 42.3 37.5 —4.80 44.7 40.7 | —4.0
(20.1) (20.0) [(13.99)] (22.8) (18.6) (22.74) (54.0) (54.5) |(18.1)
B. Card-Krueger Survey Data
February 1992 to November 1992 29.8 30.0 0.19 33.1 309 —2.23 NA NA NA
(12.5) (13.0) (9.82) (14.7) (10.6) (11.98)

Notes: Sample sizes for the first two rows are 437 for New Jersey, 127 for Pennsylvania 7 counties, and 250 for Pennsylvania
14 counties; sample sizes for third row are 436, 127, and 250, respectively; sample sizes for the last row are 309 for New
Jersey and 75 for Pennsylvania. The 7 Pennsylvania counties used in the middle columns are the same counties used in Card
and Krueger (1994); these 7 counties are a subset of the 14 counties in the last three columns (see text). The unit of observation
for the BLS data is the “reporting unit,” which in some cases includes multiple establishments. The unit of observation in the

Card-Krueger data is the individual restaurant.
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Figure 5.2.2 Employment in New Jersey and Pennsylvania fast
food restaurants, October 1991 to September 1997 (from Card and
Krueger 2000). Vertical lines indicate dates of the original Card and
Krueger (1994) survey and the October 1996 federal minimum
wage increase.

From Mostly Harmless Econometrics: An Empiricist's Companion. © 2009 Princeton University Press.
Used by permission. All rights reserved.
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The Principle of Synthetic Control
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Synthetic Control Methods
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How to Determine Weights
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Abadie, Diamond, & Hainmueller (2010)

Synthetic Control Methods for Comparative Case Studies: Estimating the Effect of California’s Tobacco
Control Program. Journal of the American Statistical Association, 105:490, 493-505.
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Abadie, Diamond, & Hainmueller (2010)

Synthetic Control Methods for Comparative Case Studies: Estimating the Effect of California’s Tobacco
Control Program. Journal of the American Statistical Association, 105:490, 493-505.
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Figure 1. Trends in per-capita cigarette sales: California vs. the rest

of the United States.
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Table 1. Cigarette sales predictor means Table 2. State weights in the synthetic California

California A State Weight State Weight
verage of
Variables Real Synthetic 38 control states Alabama 0 Montana 0.199
Ln(GDP per capita) 10.08  9.86 9.86  Alaska - Nebraska 0
Percent aged 15-24 17.40  17.40 17.29  Arizona - Nevada 0.234

Retail price 89.42  89.41 87.27 Arkansas 0 New Hampshire 0
Beer consumption per capita 2428  24.20 23.75 Colorado 0.164 New Jersey —
Cigarette sales per capita 1988  90.10 91.62 114.20 Connecticut 0.069 New Mexico 0
Cigarette sales per capita 1980 120.20 120.43 136.58 Delaware 0 New York —
Cigarette sales per capita 1975 127.10 126.99 132.81 District of Columbia — North Carolina 0
NOTE: All variables except lagged cigarette sales are averaged for the 1980—1988 period Florida o North Dakota 0
(beer consumption is averaged 1984-1988). GDP per capita is measured in 1997 dollars, (Georgia 0 Ohio 0
1:1;2181 ;);elcrise zzlelrr:g?zugzg klsn cents, beer consumption is measured in gallons, and cigarette Hawaii _ Oklahoma 0
Idaho 0 Oregon —

T ‘| — California Illinois 0 Pennsylvania 0

:| = = synthetic California Indiana 0 Rhode Island 0

2 S Iowa 0 South Carolina 0
g - Kansas 0 South Dakota 0

g = Kentucky 0 Tennessee 0
3 _ Louisiana 0 Texas 0

é 0 Maine 0 Utah 33

5 Maryland - Vermont 0
i Massachusetts x Virginia 0
% S - Passage of Proposition 99 95 M%chigan R Washin.gt(?n. R

& : Minnesota 0 West Virginia 0

T o Mississippi 0 Wisconsin 0
Missouri 0 Wyoming 0
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year
Figure 2. Trends in per-capita cigarette sales: California vs. syn- 34

thetic California.
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Is the Estimate Significant? A Placebo Test
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Figure 4. Per-capita cigarette sales gaps in California and placebo Figure 5. Per-capita cigarette sales gaps in California and placebo
gaps in all 38 control states. gaps in 34 control states (discards states with pre-Proposition 99

MSPE twenty times higher than California’s).
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