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» A model with endogeneity and fixed  » Identification of (3 » Score ¢(0;; 0,,7g,) is an Orthogonal score (Proposition 2). Causal effect of air
effects for i € [N],t € [T}] : 1. Transform (7 : R — R) model: » Large sample properties pollution on educa-
K SLCFE is consistent and asymptotically normal with tional outcomes:
Yit = X1itP1, + @i + Eit, (1) TYi = TX1itP1, + Z T Xkit D2k, + TEit, (6) parametric convergence rate v/ N7 (Theorems 1 and 2). Table 1: Estimated effect of air
k=2 » Monte Carlo simulation pollution (PM 2.5 concentration) on
Xtjt = 8ol(Zit) + Vi + tir.  (2) 1 = 7850 ze) + T i € [N] £ € {ts . T, (7) The design: Relationship between the EEV and student performance
Parameter of interest: 3 2. Augment transformed structural equation with 7u; : the mstrument. . WOLS W25LS FDSLCF WSLCF
e e K L i -0.072 -0.844 -0.979 -0.859
Source of ldentification: Ex- Ty = TX1eB1, + Y TSk, + poTUi + Twie.  (8) i fhmdiriiels R (0.011) (0.762) (0.101) (0.085)
ogenous variation zj;. — T BRRERIE e "THRE ’:".’::‘2%.}.‘.: . Note: US counties, N = 787,
But... Population moment conditions: 5 iy 2009-2013
» W2SLS ignoring the nonlinearity? A[0(0i; 0o, 780)] = E[(MHi)' Vi Mrwi] = 0, (9) _
with O — [, B pos MoH = Moy M.% Mol oo
» lgnoring nonlinearity leads to a Vi = E[(M;w;)(M-wi)'|H;, z]] = O-(,%MT,'M;-N and M, TR TR R _ "
oroblem of weak instrumental transformation matrix. 1 't > 7Up is identified
variables? » Tu; is identified (Proposition 1) Th _ : 4= (Propc.>5|t|on 1)
e results: Average estimated [;, » Score is an orthogonal

score (Proposition 2)

Super Learner Control Function Estimation | » SLCFE is v/Nr-consistent
- (Theorems 1 and 2)
A.l O,' = (y,',Xl,', X,‘, Z,') are T, x 1 Step 1:
independent. T; < T,., Nr = 1. Partition the set {1,2,..., N} in B subsets 51, S, ..., Sg )
A.2 Linear structural equation: 2. Estimate T7g,(Xit, zit) = E[7x1it| /] using a Super Learner @  F—
. . " c e . L -
yie = X1t + Koo, + iy + Ei ( Wlthcpartltlon Sc={i €S5;,j# b}, call the estimation o — pvaue uwoLoF
] ~ 3) 7-/\513 S ' W2SLS
4j[€it|XI’7 Zi) Oéll,y] — O gO - o = 1 o | /WF%\ZP—% —— W2SLS_poly
. ] _ o Sc = == = — 5 .
A.3 Nonlinear reduced form equa- 3. Obtain the residuals Tuif’ = Tx1jt — T&o " (Xit, Zj¢) for "t \ orer
tion: partition S, = {i € Sp}.
X1it = 8ol Xit, Zit) + Qi 1x + Uit, () 4. The estimator of 6, for partition S, is the solution of the \/
43[u,-t|)?,-, zi, i 14] = 0. sample moment conditions. Scan for paper & references
A 4 Linear relationship between Step 2 . Mx«\vﬂ’W‘/\/ An R package Is available on

request

the structural error and the re- Average (91, to obtain the final estimator of 90 dsS. : ] y :
duced form error: Strength of nonfineartty (2) monika.avila@unige.ch

B
Eit = PU; + Wi, (5) H l Z éb- Average estimates of 31 for 100 samples simulated with monikaavila . com
> — different values of a, N = 1000, T = 2

<1j'[C‘Jil“| Ui, )?ia Zj, CVi,y] = 0.
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