GMM standard error example

RIZFEMNgmm BT EIRG, FENEZEZSMEEGITHNSHRAF4T, FHBfminunc
153 T hessian, & T~ R40M@itHstandard errors?

. FAfminuncREEGMMSH, $K156FHessian H,
. HESMERIImoment m; (0),

- ITE B#EfE (8x8) ,

- ITE G#EfE (8x4) ,

- 118 By = GIBG,

+ WEIRER: V= (H ) By(H )

I B R

EREIRFIGMMT, tRERNERTEARE: V, = (H ")By(H )

« His Hessian got from fminunc
« By RREERMHNAEERE (hE 4x4) , HEIRNZESTmomentRHEHE4TS
HENTREYE, FEERFMTE,

« the square root of Diagonals of V is standard errors

W{E]itHE By
1. TTEEDWMN i B9 moment
Fr1% mi(0) E i MWLM N AY8 S moment :
mi(e) = | " 1)
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2. WEFEANHERER B

B— LS (@m0 )
=1
B is 8*8
3. MEHNSHNEE G
GE8x45EfE, RImomentX S I RSFE:
om;(0)
Gin= o ®)

GRILLBE#EE S SEIMtTRESE. EiRRMEREET, 81035 8—1H)
iz, AEITHEmomentdIIELL.

4. [E4aBRIZE = 8]
FIGIEBE4aRISEEE :
By = G'BG (4)

Byre4ax4ER%,

L RIZIREZ B fninuncEaI 7 :
% beta_hat: RMLSE (4x1)
% hessian: HessianfBPfE (4x4)

=

% N = {EARE
m i = §PTWMAsx15ERME, A/ x 8)
% G = BTUMASx4E AN SIS, K6 x 4)

% Step 1: 1TEBIEE (8x8)
B = zeros(8, 8);
for i = 1:N
m_i_hat = computeMoment (beta_hat, data(i, :)); 7% ITEZEiTUNAImonent
(8x1)

B =B+ m i hat * m_i_hat';

No.2/4



end

B =B/ N;

% Step 2: 1THGIHEE (sx4) FE
G = zeros(8, 4);
epsilon = le-b;
for j = 1:4 ¥, BT S%
beta_plus = beta_hat;
beta_minus = beta_hat;
beta_plus(j) = beta_plus(j) + epsilon;

beta_minus(j) = beta_minus(j) - epsilon;

m_plus = computeAverageMoment (beta_plus, data); 7 ZEEFFAHIFImoment
(8x1)

m_minus = computeAverageMoment (beta_minus, data);

G(:, j) = (m_plus - m_minus) / (2 * epsilon);

end

% Step 3: [EZEBRIZENAEE
B_theta = G' * B * G; % B _thetarm4x4iB[E

% Step 4: T EinEIR
Var_theta = inv(hessian) * B_theta * inv(hessian) / N;

std_errors = sqrt(diag(Var_theta));

% RRER
disp('Estimated Parameters:');

disp(beta_hat);

disp('Standard Errors:');

disp(std_errors);

% Al BBV A moment

function m = computeMoment (beta, observation)
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x = observation(1);

y = observation(2);

% XEBRIZZIFSEMELO)TFRImoment K (BRI B SHImoment)

fitted_y = beta(l) + beta(2)*x + beta(3)*x”2 + beta(4)*sin(x);

residual = y - fitted_y;

m = [residual; x*residual; x 2*residual; sin(x)*residual; cos(x)*residual;
exp(-x)*residual; log(l+x~2)*residual; x 3*residuall;

end

% ol 1T ERRE YA noment
function m_avg = computeAverageMoment (beta, data)
N = size(data, 1);
m_sum = zeros(8, 1);
for i = 1:N
m_sum = m_sum + computeMoment (beta, data(i, :));
end
m_avg = m_sum / N;

end
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