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Doob(1949)0C

“We shall assume, until a contradiction frustrates our
devotion to heuristic reasoning, that in calculating
asymptotic U, (t) process distributions when n — oo
we may simply replace the U, (t) processes by the
U(t) process. It is clear that this cannot be done in all
possible situations, but let the reader who has never

used this sort of reasoning exhibit the first counter

example.”
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(i) Vfe Cw(S)DODOO [ fdP, — [ fdP
(i) VO OO FOOOOimsup,, P,(F) < P(F)
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HRERERERERE

(S,d), (§",d) 00000

h: S — S'0Borel 00O
D,O0p0000000000000
P,0PO(S,d)00000C

r L1 [ ™\
P, > P, P(D,)=0 = P,h~! 5 Ph7}
\_ J




P,0 POOOODO SOOO0OO0O X,,0 XO0O0O0O
Jooobooobobooddd

X,% X 00 P(X€Dy) =0
— h(X,) S h(X)

Joooobobobd

p 100000000 A0 nO0DO0O0DOO0ODOOO
0000000000 Topsgell




Jooobooon
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000000 (empirical quantile)d
G, '(t) := inf{u € [0,1]: G,,(u) >t}
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(i) P(3t > 0, S(t) > ct + d) = exp(—2cd)

(i) P(3t > 0, |S(t)| > ct + d)
=23 07 (=1 exp(—2k2cd)



(i) P(IUT[| > b) = exp(—2b%)
(i) PAIUJ > b) = 232521 (=)™ exp(—2k2b?)
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= P(dr > 0,

U > b) =P(3t € (0,1), Ut) > b)

5(3t € (0,1), (1— t)S(%_t) > b)

——5(r) > D)
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= P(3r >0, S(r) > b+ rb) = exp(—2b?)
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U O Karhunen-Loéve [ 1 []

Y(t) =) on(t) %Zk
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or(t) =/ 2sin(mkt), k=1,2,..0L2000000

Parseval D OO 0O OO
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A= [ p T
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1 2 o0
/ Ut 4 L p
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(linear combination of functions of order statistics)
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000000g:=hoF 100000
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VY = / Uy (u) A (u) dg(u)
Vil < [Un/l / A (w)g(w) dlg|(u)
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»» G, 0 G 'O00000000000

Ve >0, A& A, ., P(Ap:) >1—cest. A, . OO
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Chernoff-Savage 00 [
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HN .= )\NFlm+(1_)\N)F2n
0o bobobobooodddd

N

1
e J0D0OOOT TN ::—Zcmzm, cn; 0000
T

i=1
1 00000000 00000000 € { X}

Tni = ¢
e 0 00C




00000 Jy d

1 — 1
<t <

)
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v S
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LJOO00ooooo J'oooods >0,

Il < Q=D))< [TA-1)] 7227,
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vm(Tn — pn)

= A\N / J' (HN)U1m (Fy) dFY

—+ \/)\(1 — )\) / J,(HN)UQn(FQ)dFl

— /Ulm(Fl)J/(HN) d[)\NFl -+ (1 — )\N)FQ]

=1 — Ay [\/E / J (Hn)Us, (F2)dFy
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sov/m(TNn — pN)
=v1— Ay [\/E/ J (Hn)Uz(F2)dF,
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Jdddoodoo oooouuoooooood
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cyi = @ Hi/(N + 1)) (van der Waerden)
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Jooodo220o0o00dooodn
(Dvoretsky et al.(1956), Millar(1979))
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sup e [w(|v/a(E, — F)|)]
= 1]

im
" sup sup Ep Uw(uﬁ(ﬁn — F)|)b(dF,, X)
beD, F



DKW 0O O O O O O Dvoretsky, Kiefer and Wolfowitz

P(sup |F,(z) — F(x)| > z) < Ce 22" 2 >0

000 C>00 FOOODOODOOODOOC =2
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000 (Kiefer(1961) 000D DOODODODODODODOO
0000000000000 Glivenko-Cantelli O
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0000000 (laws of the iterated logarithm)

e Smirnov]

lim sup _ 7t

e ChungO )\, /0000

0

0 S (A2 /n) exp(—2)2) < o

1) (A2/n)exp(—2A7) = oo
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Uy,
V2 l1oglogn

0 DO -||0000 P-as. 00000000000
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lim sup vn

n—oo (logmn)
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(Csorgd and Révész,
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100000 U, 0 &,....&,
L1 [
Komlds, Major and Tusnady)



Bahadur-Kiefer [1 [

Fx)O z=Fl(w)0OOO0O200000000
f(Flw)>0(f=F)OOOOooOoO

u— T, (F~1(u))
FE=H(u))

000 R,(u) =0(n3*(logn)?>*)0a.s. (n — o0)
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Kiefer DOOOOOOOO

n3/* R, (u) B 25/41u(1 — w)]M/4

llqlq,njo%p - (loglogn)3/4 33/4 4
Ry, = supgcycq f(F7H(w)|Ro(u)| DO O DO
3/4R>|<
lim sup e = =27 1/4 3.

nooo (logn)l/2(loglogn)l/4 ’
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