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> #measurement error example, IV, TSLS Stat209 Z4m , ‘

> w = rnorm (1000, 10,2) GRS, "7 bt Ao 14 o9
> var(w)

[1] 4.016603

>y =w + rnorm(1000, 0, sqgrt(2)) #make y corr with w sqrt(2/3) v an+ZA2Mvp

> cor(w,y); sqrt(2/3)

[1] 0.825847

[1] 0.8164966

> x = w + rnorm(1000,0,sgrt(.5)) #observable x with rel .9 l@rbéQLJv’ X

——

> var(w)/var(x) Cp
[1] 0.9032945 600
> z = w + rnorm(1000,0,sqgrt(.5)) #parallel observable z with Efﬂ;'g oﬂ“fg }‘&{r b
> var(w)/var(z) Md+ pb/ Uv$“4aa
[1] 0.8975333 045
> cor(x,z) #parallel forms reliability og+u1e‘c. (i
[1] 0.8859663
> truereg = lm(y ~ w) > summary(trueregq) +&r9bf Fuw/é«w l.o
Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -0.24118 0.22185 -1.087 0.277
Y 1.02186 0.02209 46.267 <2e-16 **%*

Rl
> obsreg = lm(y~-x) #OLS with observable, biased QAndnbvavﬁ(
Coefficients:

Estimate Std. Error t value Pr(>|t]) £
(Intercept) 0.83746 0.23550 3.556 0.000394 *%x F L. pumes
X 0.91378  0.02343 38.996 < 2e-16 *** s © s >
et T e
> cov(y,z)/cov(x,z) # IV estimator, z instrument for x (V ¢5+M4°J17/ﬂ ()sf%Q
[1] 1.041717 S\It/g,(?: ¢.d,5;¢l—/-wuof-65r
> xonzreg = lm(x~2z) LS Wl;y m&fV’W‘@l’/ﬂ._"
> tslsreg = lm(y ~ fitted(xonzregqg)) ]Ml)‘f‘/)'(- TS : % IM
> summary(tslsreg) S ML wﬁﬂdz s
Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) -0.41976 0.26046 -1.612 0.107
fitted(xonzreg) 1.04172 0.02604 40.005 <2e-16 ***
> irllstall.packages("sem") Lab 3 TS("j
> library(sem) aJ
> summary(tsls(y~-x, ~z)) ‘&A/Aﬂ

2SLS Estimates Model Formula: y ~ x Instruments: -~z
Estimate Std. Error t value Pr(>|t])

(Intercept) -0.4198 0.26847 -1.564 0.1182
X 1.0417 0.02684 38.811 0.0000

Residual standard error: 1.5849 on 998 degrees of freedom
> sgrt(diag(vcov(tsls(y~x, ~z2))))

((I)mzz(eegz??;; 0 0268408}3( >-C- “/’ kd. karger 2
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effect of omitted variable, Angrist&Krueger

/3/7\ - ﬁ'1‘3f34ﬁ/3'2\
~ _Lw .
/23 - l,__lzé /2 /31//3]

Regreésion recursion illustration regressions (from HW2)

> summary (lm(vach ~ momed)) #outcome regression ignoring tverb

Estimate Std. Error t wvalue Pr(>|t])

(Intercept) -5.678 8.962 -0.0634 0.534358
momed 6.516 1.425 4.572 0.000237 **x*
> summary (1lm(vach ~ momed + tverb)) #multiple regression including tverb

Estimate Std. Error t wvalue Pr(>|t])

(Intercept) -31.3602 18.2994 -1.714 0.104752
momed 6.2449 1.3791 4.528 0.000297 **x*
tverb 1.0922 0.6868 1.590 0.130211

> summary (1lm(tverb ~ momed )) #

Estimate Std. Error t wvalue Pr(>|t])
(Intercept) 23.5140 2.9527 7.963 2.62e-07 ***
momed 0.2486 0.4696 0.529 0.603

> 6.2449 + .2486*1.0992 [1] 6.518161

Do ancova equivalence
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