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� ©
�!(15©) �½5gF (·)��Å�� {Xi}ni=1, Ù²�©Ù¼ê�: Fn(x) =

1
n
{# of Xi ≤ x} =

1
n

∑n
i=1 1{Xi ≤ x}, Kéu?¿�½� x, ·�k

(1) MSE(Fn(x)) = O(n−1), i.e., Fn(x)
p→ F (x),∀x;

(2)
√
n (Fn(x)− F (x))

d→ N(0, F (x)(1− F (x)));
(3) Qã Delta �{§¿�Ñ

√
Fn(x) �©Ù.

� ©
�!(15©) (1) ü��WilcoxonÎÒ�u��Ä��n
(2) ���X1, X2, . . . , Xn´�goNX�{ü�Å��§Ri�Xi��, O� E(Ri)Ú var(Ri)

� ©
n!(30©) éu5gÓ��Ý¼ê fX(·) �ÕáÓ©Ù�*ÿ� {Xi}ni=1§�ÄÙ�Ý�O:
(1) XÛu���´Ä5g��©Ù
(2) �ÑØ�Ý�O���/ª§¿�ÑÌ��^�
(3) æ^��é¡Ø¼ê§O�±þØ�Ý�O� �
(4) éuØ�Ý�O¥�I°À�§�Ñ�«�{�Ä�g�

(5) �½��Ø�Ý�O�ìC©Ù
√
nh(f̂(x) − f(x) − µ2(k)

2
f (2)(x)h2)

d→ N(0, f(x)R(k)),∫
u2k(u)du = µ2(k) ∈ (0,∞),

∫
k2(u)du = R(k) <∞. XÛ�E�Ý�O� 95% Å:�&«m

(6) Bootstrap �{�E�Ý�O��&«m

� ©
o!(20©) éu�Å�� {Xt, Yt}Nt=1, �Ä�ëê£8�. Yt = m (Xt) + ut, Ù¥
E (ut | X = Xt) = 0, E (u2t | X = Xt) = σ2 (Xt)
(1) �ÑÛÜ~ê�O�8I¼ê§�Ñ m(·) � Nadaraya-Watson (NW) /ÛÜ~ê�O
(2) {ã Sieve/Series �{�O m(·)
(3) {ãXÛ�O σ2(·)
(4) �Ñ^�©Ù¼ê����O, F (y|x) = Pr(Yi ≤ y|Xi = x) = E(I(Yi ≤ y)|Xi = x)
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8!(10©) (1) {ã���ëêb�u��Ä�Ú½§~X[Ü`Ýu�!Õá5u�!�Ý
�'�b�u�!�/�ëê£8¼ê�b�u��
(2) {ãBootstrap�{3þãu�¥�A^
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