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Regression Specification| R programming language
Preliminaries
Script Editor

list = 1s

irectory <- "C:/Users/amalz/OneDrive/Desktop/

ackageNames <- c("tidyverse", "stargazer”, "magrittr”, "car

i PackageNames){

(! (i, character.only = T}){

install.packages(1i, dependencies = T
i, character.only = T

RESET

e The coefficient significance or adjusted R-squared can be used to choose a correctly
specified model among many alternatives.

o The RESET (regression specification error test) can also be used to choose

o among these models.

e RESET includes squares and cubes of the fitted values in the regression model and tests
for joint coefficient significance:

e In this example we will be using 4 models, model on wage, lLog wage, wage with squared
terms and Log wage with squared terms.

o The common steps for RESET for these models are running the initial regression, using
mutate function to generate squares and cubes of the fitted values in the regression
model and then testing for joint significance of coefficients on yhatsq and yhatcube
using linearHypothesis command.

e The null hypothesis is the model is well-specified. If p-value<@.05 then the model 1is
misspecified.

Script Editor

wagel <- read.csv(pasted(directory, "wagel.csv”
modell <- Im{wage ~ educ + exper + tenure, wagel
summary (modell
wagel %<>% mutate(yhat = fitted{modell},
yhatsq = yhat"2, MODEL 1

yhatcube = yhat"3

modell RESET <- update(modell, ~ . + yhatsgq + yhatcube
summary (modell RESET
linearHypothesis{modell RESET, c{“yhatsgq = @",
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Console

Call:
Im{formula = wage ~ educ + exper + tenure, data = wagel)

Residuals:
Min 1Q Median 3Q Max
-7.6068 -1.7747 -@.6279 1.1969 14.6536

Coefficients:

Estimate 5td. Error t value Pr{>|t])
(Intercept) -2.87273 8.723%6 -3.941 9.22e-85
educ 8.59897 8.85128 11.679 < 2e-1b6
exper 8.82234 a.81286 1.853 8.8645 .
tenure 8.16927 a.82164 7.828 2.93e-14

Signif. codes: @ “***' @g.p@1 **’ p.o1 ** f.@5 .7 8.1 * ' 1

Residual standard error: 3.884 on 522 degrees of freedom
Multiple R-squared: @.3864, Adjusted R-squared: 8.3824
F-statistic: 76.87 on 3 and 522 DF, p-value: < 2.2e-16

Call:

Im({formula = wage ~ educ + exper + tenure + yhatsq + yhatcube,
data = wagel)

Residuals:
Min 1@ Median 30 Max
-8.8655 -1.5778 -B.B431 1.1461 15.e432

Coefficients:

Estimate Std. Error t walue Pr(>|t|)
(Intercept) 5.389487 196786 2.417 9.81599 *
educ -@. 364355 274468 -1.327 18493
exper -8.815a75 816312 -8.924 .35583
tenure -8.158291 .B82359 -1.825 868608 .
yhatsq 8.284119 878237 2.689 .BP934 **
yhatcube -0.806243 284173 -1.496 13526

Signif. codes: @ “***' @g.po1 **** p.o1 “** @.@5 .7 B.1 T ' 1

Residual standard error: 3.624 on 520 degrees of freedom
Multiple R-squared: @.3386, Adjusted R-squared: 8.3296
F-statistic: 52.62 on 5 and 520 DF, p-value: < 2.2e-16

Linear hypothesis test:

Model 1: restricted model
Model 2: wage ~ educ + exper + tenure + yhatsq + yhatcube

Res.Df R55 Df Sum of Sq F Pr{>F)

522 4966.3
520 4754.8 2 211.52 11.566 1.217e-05 *++= p-value<@.05, the model is misspecified.

Signif. codes: @ “*¥*' @g.@p@1 ¥+’ p.B1 ** p.@5 .7 8.1 T * 1
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Script Editor

- educ + exper + tenure, wagel

% mutate(lyhat = fitted(model2),
lyhatsq = lyhat~2, MODEL 2
lyhatcube = lyhat"3
odel2 RESET <- update(model2, ~ . + lyhatsq + lyhatcube, wagel
summary (model2 RESET
linearHypothesis(model2 RESET, c{"lyhatsq = 8", "lyhatcube = 8"

Console

Call:
Im{formula = lwage ~ educ + exper + tenure, data

Residuals:
Min 13 Median E10] Max
-2.85882 -8.29645 -9.83264 @.28788 1.42809

Coefficients:
Estimate Std. Error t value Pr{>|t]|)
{(Intercept) @.284350 2.124198 2.729 8.88656
a.e92829 B.087338 12.555 < 2e-16
a.284121 B.081723 2.391 @&.e1714
8.822867 2. aa3e94 7.133 3.29e-12

Signif. codesiiig) (EEEE gopa1 “**7 .81 ** @.85 .7 B.1 ' 1
Residual standapd error: 8.4489 on 522 degrees of freedom

Multiple R-squared: 8.316, Adjusted R-squared: ©.3121
i ir- 8 A9 nn 3 and 5227 DF n-walue=- £ 2 2a_1f

call:
Im{formula = lwage ~ educ + exper + tenure + lyhatsq + lyhatcube,
data = wagel)

Residuals:
Min 1 Median IQ Max
-2.82663 -0.27834 -0.04341 6.27880 1.46412

Coefficients:

Estimate 5td. Error t value Pr(>|t])
(Intercept) 1.582478 .379563 4.169 3.58e-85
educ -@.347462 .148312 -2.476 9.81359 *
exper .@16692 886783 -2.481 .B1671 *
tenure -@.835431 833556 -2.548 .B1113 *
lyhatsqg 2.733926 .959781 2.849 . 28456
lyhatcube -8.4942332 19781 -2.589 81242

Signif. codes: @ “***' @.@81 “*** @.81 “** B.85 .7 B.1 ° * 1

Residual standard error: ©.4362 on 528 degrees of freedom
Multiple R-squared: @.3328, Adjusted R-squared: @.3264
F-statistic: 51.88 on 5 and 520 DF, p-value: ¢ 2.2e-16&
Linear hypothesis test:

lyhatsg = @

lyhatcube = @

Model 1: restricted model
Model 2: lwage ~ educ + exper + tenure + lyhatsq + lyhatcube

Res .Df R55 Df Sum of Sq F Pr{>F)
1 522 181.46
2 520 98.96 2 2.4955 6.5566 ©.881541 ** p-value<@.05, the model is misspecified.

Signif. codes: @8 “***' @.@81 “*** p.e1l “** B.B5 .7 B.1 7 ' 1
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Script Editor

¥ mutate(educsq = educ"2,
tenuresq = tenure”?2
<- update(modell, ~ . + educsq + expersq + tenuresqg
summary (model3 MODEL 3
agel %<>% mutate(yhatl = fitted(model3),
yhatlsq = yhat1~2,
yhatlcube = yhatl"3
odel3 RESET <- update(model3, ~ . + yhatlsq + yhatlcube
summary (model3 RESET
linearHypothesis({model3 RESET, c{“yhatlsq = 8", “yhatlcube = 8"

Call:
Im{formula = wage ~ educ + exper + tenure + educsq + expersq +
tenuresq, data = wagel)

Residuals:
Min 1Q Median 30 Max
-7.1467 -1.7825 -8.3346 1.1666 14.3732

Coefficients:

Estimate Std. Error t value Pr(>|t|)}
(Intercept) 2.4384097 1.3734346 1.775 a.e764 .
educ -8.4994578 @.2183672 -2.287 8.8226 *
exper 28.1985154 @.e365855 5.434 B.48e-B8 ***
tenure 8.2301329 @.8580525 4.595 5.44e-96 ***
educsqg 8.8445768 @.8490145 4.945 1.83e-86 ***
EXNpErsg -8.86841949 @.8087994 -5.388 1.652-87 ***
tenuresq -8.8827587  9.9017237 -1.660 2.1181

SErnERENERH eSS g g pp1 “*F* goe1 ‘FT e.85 .7 Bl1 1

Residual standard error: 2.934 on 519 degrees of freedom
Multiple R-sgquared: @.3762, Adjusted R-squared: 8.369

F-=tatistic: 52.17 on 6 and 519 DF. bp-value: < 2_Ze-16&
Call:

Im{formula = wage ~ educ + exper + tenure + educsq + expersq +
tenuresq + yhatlsq + yhatlcube, data = wagel)

Residuals:
Min 10 Median 3Q Max
-7.7714 -1.6285 -8.4841 1.6887 14.6685

Coefficients:

Estimate S5td. Error t value Pr(>|t])
(Intercept) 1.954582 . 581385 1.382 8.194
educ -@.886399 474427 -8.182 8.3856
exper 8.152182 .147161 1.034 8.3e2
tenure @.155696 181741 &.857 2.392
educsq 8.813489 .B36688 2.584 a.614
EXpErsg -8.883168 .p83103 -1.821 a.3e8
tenuresq -8.882676 .BE2672 -1.882 e.317
yhatlsg -@. 848694 .115383 -@.353 a.724
yhatlcube 8.806336 .Ba5383 1.176 8.248

[T - I -~ I I

Residual standard error: 2.869 on 517 degrees of freedom
Multiple R-squared: @.4@55, Adjusted R-squared: ©.3963
F-statistic: 44.88 on 8 and 517 DF, p-value: < 2.2e-16
Linear hypothesis test:

yhatlsq = @

yhatlcube = @

Model 1: restricted model
Model 2: wage ~ educ + exper + tenure + educsq + expersq + tenuresg +
yhatlsq + yhatlcube

Res.Df R55 Df Sum of 5q F Pr(>F)
1 519 4466.7 ) . .
2 517 4256.7 2 218 12.753 3.925e-06 === p-value<0.05, the model is misspecified.

Signif. codes: @ “¥¥*’ @.p@1 “**¥’ p.p1 ‘¥’ @.@5 ‘.7 8.1 © * 1
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Script Editor

modeld4 <- update({model2, ~ . + educsq + expersq + tenuresq

summary (modeld

wagel #<:% mutate(lyhatl = fitted(modeld),
lyhatlsq = lyhatl~2, MODEL 4
lyhatlcube = lyhatl"3

model4 RESET <- update(model4, ~ . + lyhatlsq + lyhatlcube, wagel

summary (modeld RESET

linearHypothesis (modeld RESET, €("lyhatlsq = @", "lyhatlcube = @"

Console

Call:
Im({formula = lwage ~ educ + exper + tenure + educsq + expersq +
tenuresq, data = wagel)

Residuals:
Min 1Q Median 3Q Max
-1.92550 -8.24283 -0.63173 ©.26922 1.32423

Coefficients:
Estimate Std. Error t value Pr{:|t|)

{Intercept) @.9589366 A.1953686 4.989 1.23e-86 **¥
-@.8515318 @.0318611 -1.669 B.8958 .
8.8388265 @.0a52a48 5.924 5.74e-89 **=*
B8.8352968 @.8871239 4.955 9.82e-87 ***
B.8857796 ©.p812322 4.507 8.13e-85 **¥
-8.8886362 @.8001124 -5.659 2.,52e-88 ***
-@.8885676 @.ea02452 -2.315 2.8219 *

ENSNIO SN RSl ‘Y 8.01.°F" B85 1.7 B.1 "L 1

Residual standard error: 8.4173 on 519 degrees of freedom

Multiple R-squared: @.3987, Adjusted R-squared: ©.3837

F-=tatistic: 55.47 on 6 and 519 DF, p-value: < 2.2e-16

Call:

Im{formula = lwage ~ educ + exper + tenure + educsq + expersq +
tenuresq + lyhatlsq + lyhatlcube, data = wagel)

Residuals:
Min 10 Median aQ Max
-1.93298 -6.24399 -8.63674 ©.2618@0 1.32896

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 1.1396879 1.8017863 137 a8.256
educ -8.8615067 .1313678 468 a.648
exper @.8489712 .B714963 573 567
tenure 8.8463257 3831935 557 578
educsq 2.8873a13 8138412 528 .598
exXpersqg -9. 0088444 8814746 .573 567
tenuresq -9.8887582 .B813582 .558 =rr
lyhatlsq -8. 2828181 .3557335 .289 .835
lyhatlcube 8.8725223 . 2547436 . 285 776

[T~ = R -~ T~ T~
[~ I~~~ R~ I~ .~

Residual standard error: @.4178 on 517 degrees of freedom
Multiple R-squared: @.3915, Adjusted R-squared: ©.3821
F-statistic: 41.58 on 8 and 517 DF, p-value: < 2.2e-16

Linear hypothesis test:
lyhatlsq = @
lyhatlcube = @

Model 1: restricted model
Model 2: lwage ~ educ + exper + tenure + educsq + expersq + tenuresq +
lyhatlsq + lyhatlcube

Res.Df R55 Df Sum of Sq F Pr{>F)
519 90.374 . e
517 9@.254 2 8.1206 B.3454 @.7881 p-VaLUG)@. o5, the model 1is Cor‘r‘ectLy Speleled.
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Measurement error

Script Editor

¥ mutate(wage_m = case_when

28 ~ 25,

15 ~ 28, Generate mismeasured variable
18 ~ 15, wage_m, rounded up to next 5 dollars
5 ~ 1@,

@~ 5

% mutate(exper_m = case_when
. 48 ~ 5@,

. 30 ~ 48,

. 28 ~ 3B,

- 18 ~ 28,

- @ o~ 18

Generate mismeasured variable exper_m,
rounded up to next 10 years

# Model with no measurement error
summary (mode 11} # modell <- Im(wage ~ educ + exper + tenure, wagel)
models < update(modell, wage m ~ . Model with mismeasured dependent variable wage_m
summary (madels )

model® <= update modell, ~ . - exper + exper_m) Model with mismeasured independent variable exper_m
summary (models )

suomary (modell)

Call:
Im(formula = wage ~ educ + exper + tenure, data = wagel)

Residuals:
Min 10 Median 3Q Max
-7.6868 -1.7747 -8.6279 1.1969 14.6536

Coefficients:
Estimate Std. Error t value Pr{>|t])
(Intercept) -2.87273 72896 -3.941 9.227e-85
educ 8.59897 .85128 11.679 < Ze-16
exper 8.82234 -8l1286 1.853 @.8e645
8.16927 . 82164 7.828 2.93e-14

. codes: @ ‘**** g.001 **** 8.81 *** 0.85 . 8.1 * ? 1

Residual standard error: 3.084 on 522 degrees of freedom
Multiple R-squared: @.3864, Adjusted R-squared: ©.3824
F-statistic: 76.87 on 3 and 522 DF, p-value: < 2.2e-16

Call:

lm(formula = wage m ~ educ + exper + tenure, data = wagel)

Residuals:
Min 10 Median 3Q Max
-8.9153 -2.8914 -8.3999 2.8669 15.3481

Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) -1.18259  ©.78016 -1.516  ©.138 Coefficients are not biased, but the

educ 0.62479  ©.85488 11.384 < 2e-16 *** .
exper 8.01754 @.91290 1.360  @.175 coefficient on exper became

tenure ©.18675  ©.82316 8.863 5.14e-15 **= insignificant.

Signif. codes: @ “***' @.881 “**’ 2.91 “*’ 9.85 ‘.’ 8.1 * * 1

Residual standard error: 3.381 on 522 degrees of freedom
Multiple R-squared: @.3018, Adjusted R-squared: ®&.2977
F-statistic: 75.2 on 3 and 522 DF, p-value: < 2.2e-16
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Console ctd...

Call:
Im{formula = wage ~ educ + tenure + exper_m, data = wagel)

Residuals:
Min 10 Median 3Q Max
-7.7358 -1.757@ -0.6686 1.22P0 14.6379

Coefficients: . . Bg
E=tamtelsrd e reet e ey s 20 Attenuation bias - coefficient on exper

(Intercept) -2.72483 L7673 -3.558 ©.88842 is biased toward zero and became
8.53833 85148 11.446 < 2e-16 g 0 .
c insignificant.

@.17693 .82153 8.218 1.64e-15
8.81472 .81241 1.186 @.236le

Signif. codes: @ “*** @.@@1 “**’ @.01 “** @.85 .7 B.1 ° " 1
Residual standard error: 3.89 on 522 degrees of freedom

Multiple R-squared: @.3@37, Adjusted R-squared: @.2997
F-statistic: 75.91 on 3 and 522 DF, p-value: < 2.2e-16




