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Weak Convergen
e and Empiri
al Pro
esses

A. W. Van der Vaart and Jon A. Wellner

Changes and Corre
tions

De
ember, 1996; updated June, 1997; April 2000; August 2000;

O
tober 2001; August 2002; February 2003

� Page vii, line 12: 
hange \sets and fun
tions" to \sets or fun
tions".

� Page 20, line 8: Change: \for measurable X

�

" to: \for measurable

sequen
es X

�

".

� Page 30, line 1: Change: \from" to: \form".

� Page 46, line 15: Change f

m

" f to f

m

" 1

G

.

� Page 61, line 5: Change: \that A

�

i

and" to \A

�

i

, and".

� Page 73, line -9: Change L 2 K to L 2 L.

� Page 80, line 3: 
hange: \on a measurable" to \in a measurable".

� Page 80, line 7: Change \dira
" to \Dira
".

� Page 83, line 6: Change (X

1

;B

1

; P

1

) to (X

1

;A

1

; P

1

).

� Page 84, line 16: Change (

R

jf j

r

)

1=r

to (

R

jf j

r

dQ)

1=r

.

� Page 88, line 7: Change � to �

1

on the right side.

� Page 95, line -2: Change (log 2)

p=q

to (log 2)

1=q�1=p

.

� Page 100, line 18: Insert a 
onstant K before the integral term on the

right side.

� Page 100, line -4: Insert the word \independent" before \Radema
her"

in this line.

� Page 112, line 13: Insert the word \independent" between the words

\arbitrary" and \sto
hasti
" in this line: it should read as \arbitrary

independent sto
hasti
 pro
esses" .

� Page 114, line 1: Change � to �

2

here.

� Page 120, line 2: Change: \ 7!" to \!".

� Page 120, line 3: Before the period add: \and g

m

7! f in L

2

(P )".

� Page 123, line 11: Add a full stop after \
hapter".

� Page 132, line 13: Change � 22

�q

to 2 � 2

�2q

.

� Page 143, line -11: Delete the \minus sign" before (1=2)C

1

Ln

�W

� Page 145: In Corollary 2.6.12, add that F must be the envelope fun
tion

of the underlying VC-subgraph 
lass, also if F is a true subset of the

symmetri
 
onvex hull of this VC-subgraph 
lass.

� Page 150, line -4: Change \the previous 
orollary" to \Corollary 2.6.3".

� Page 152, problem 12: Change to: If X is the union of �nitely many

disjoint sets X

i

, and C

i

is a VC-
lass of subsets of X

i

for ea
h i, i =

1; : : : ;m, then t

m

i=1

C

i

is a VC-
lass in [

m

i=1

X

i

of index

P

m

i=1

V (C

i

) �

m+ 1.

� Page 153, line 21: Change \t

2

> t

1

_ t

2

" to \t

2

> t

1

_ t

3

".

� Page 153, problem 2.6.17: Change the \Hint" to read as follows:

[Hint: Take X = Y = N with �(2n � 1) = �(2n) = n. Let C be

the 
olle
tion 
onsisting of the empty set, all singletons of odd integers,

and all �nite subsets of even integers with more than two elements: C =
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f;; f1g; f3g; : : : ; f2; 4g; f2; 6g; : : : ; f2; 4; 6g; : : : g. Show that no subset of two

points in X is shattered, while �(C) 
onsists of all �nite subsets of N.℄

� Page 156, line 12: Repla
e 2=Æ

��k

�

+ 1 by 2=Æ

��k

�

+ 2; and repla
e

2Æ

��

+ 1 by 2Æ

��

+ 2.

� Page 156, line -11: repla
e jx

i

� x

j

j by kx

i

� x

j

k.

� Page 156, line -4: repla
e 2Æ

��

+ 1 by 2Æ

��

+ 2.

� Page 160, line -5: 
hange

P

i

j=1

to

P

i�1

j=1

.

� Page 161, line -12: 
hange the left side of the displayed inequality to

(f(x

j�1

)� f

i

(x

j�1

))(x

j

� x

j�1

)

1=r

.

� Page 164, line 16: Repla
e f(y) by g(y) on the left side of the display.

� Page 184, line -10: Change \whi
h is by" to \whi
h are".

� Page 202, Example 2.10.25: Add a forward referen
e to Theorem 2.14.2,

page 240, as follows: 
hange the last line of the example to: \Suppose

that � > d=2 and

P

1

j=1

M

j

P (X

j

)

1=2

< 1; then it follows from the

bounds of Theorem 2.14.2 that the 
lass F is P -Donsker."

� Page 202, Example 2.10.26: In the next to last line of the example,


hange (1 + jxyj

2+Æ

) to [(1 + jxj)(1 + jyj)℄

2+Æ

.

� Page 215, -14: Change \nonde
reasing" to \
adlag and nonde
reasing".

� Page 291, line 17: Start a new paragraph (outside the 
orollary envi-

ronment): \Thus the \
ontinuity modulus ... ". (This should not be

part of the Corollary.)

� Page 304, line 1: In Lemma 3.2.21 add the 
ondition \PM

2

Æ

� Æ

2

".

� Page 304, line -7: Repla
e \se
ond and third" by \two".

� Page 306, linew 4-5: Delete sign(Y � �

0

0

X).

� Page 306, line 16: Delete the � sign in the display.

� Page 323, line 9: Change \porbability" to \probability".

� Page 324, footnote: Change 2.2 to 2.14.

� Page 325, line 4: Change \�rst" to \third".

� Page 328, line 6: The 
laimed inequality is false as stated, but it is true

with the addition of the 
onstant (e

2

�3)=(2(e

�1

�1)

2

) < 6 multiplying

the fun
tion 2(e

x=2

� 1)

2

on the right side.

� Page 331, line -8: Change \regressions" to \regression".

� Page 332, line 16: Between \only" and \the" add \on".

� Page 334, line 13: Insert

P

N

n

j=1

before the expe
tation on the right side.

� Page 337, lines -10, -13: Change � (1 +

1

2

p

2) to � (1 +

p

2).

� Page 347, line -14: Change \the multiplier" to \the 
onditional multi-

plier" here.

� Page 350, line 4: Change m2

n

p

n to 2m

n

p

n.

� Page 354, line 8: Change

P

!

0 ! 0.

� Page 357, line -14: this paragraph should read \The following lemma


an be 
alled a \multiplier Glivenko-Cantelli theorem" with ex
hange-

able multipliers". A spe
ial 
ase of the lemma is used in the proof of

Theorem 3.6.2

� Page 399, problem 9: In the hint, 
hange x! zÆ	

�1

(x)�x to x�x!
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z Æ	

�1

(x).

� Page 412, line 8: Change to \parameters �

n

(h) is \regular"...".

� Page 415, line 7: Add a minus sign in the de�nition of G

�

� Page 415, line 12 (display): Change \G

�

" to \G".

� Page 417, line 1: 
hange \�(B

0

)-measurable" to \B

�

-measurable".

� Page 417, line 2: 
hange \�(B

0

)-measurable" to \B

0

-measurable".

� Page 417, line 16 (display): Add a prime to b

i;p

i

.

� Page 418, line 15: Change: \`(y) > i=r" to \`(y) � i=r".

� Page 419, line 10: Change: \�(D[a; b℄

�

)-measurable" to \D[a; b℄

�

-

measurable".

� Page 425, notes, se
tion 3.5, line -3: Before \Part of Theorem 3.5.5 ...

", insert the following: \Lemma 3.5.4 and its proof 
ome from Gin�e

and Zinn (1990), who only 
onsider the symmetri
 
ase; this lemma

also follows from the proof of a result of LeCam (1970b, Theoreme 3)

on a

ompanying Poisson laws."

� Page 468, line -10: 
hange \1494-1452" to \1494-1542".

� Page 472, line -20: Change \Probability Theory ... " to \Theory of

Probability ... ".

� Page 473, line -6: Change \50-11" to \50-113".

� Page 483, line -5: Change (1994a) to (1994).

� Page 483, referen
es: add the following referen
e:

Talagrand, M. (1987d). The Glivenko-Cantelli problem. Annals of Proba-

bility 15, 837-870.

� Page 500, line 17: Change \M-estimators ... 270" to \M-estimators ...

284".

� Page 504, line -15: Change \uniform tightness ... 71" to \uniform tight-

ness ... 73".

� Page 508, symbol list: add the symbols bx
 (page 88) and dxe (page

227).

The following 
orre
tions were added to the list on August 1, 2000:

� Page 119, line -4: after 2 G, insert ^f 2 U .

� Page 130, line -13: insert

p

n before kfk

P;2

=

p

log jFj.

� Page 203, line 4: 
hange = to �.

� Page 319, line 3: 
hange 	

12

to

_

	

12

.

� Page 320, line -1: 
hange P

0

(� � �)

2

to 1=P

0

(� � �)

2

.

� Page 329, line -15: insert log before the se
ond N

[ ℄

. Thus the display

should read as:

logN

[℄

(�;P ; h) � logN

[℄

(�;F ; L

2

(�)) : : : :

� Page 347, line 9: 
hange

^

Y

n

to

^

Y

n

� Page 421, line -16: delete the> before \F" (whi
h results in the inverted

question mark).
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� Page 446, line 10: on the far right side of this display, repla
e

p

N(�; T; �) by

p

logN(�; T; �).

� Page 487, line -18: 
hange the date from (1990) to (1992).

The following 
orre
tion was added to the list on February 17, 2003:

� Page 441, Proposition A.2.6: The probability inequality P(sup

t

X

t

>

�) � P(sup

t

Y

t

> �) requires the additional 
ondition that EX

2

t

= EY

2

t

for every t 2 T . The inequality E sup

t

X

t

� E sup

t

Y

t

is valid under

the 
onditions as stated, and 
an be dedu
ed from the probability

inequality (with the strengthened hypothesis), but it is not an imme-

diate 
onsequen
e. For the inequality E sup

t

jX

t

j � 2E sup

t

jY

t

j it is

required in addition either that EX

2

t

= EY

2

t

for every t 2 T or that

X

t

= 0 almost surely for some t 2 T . (In the se
ond 
ase we have

E sup

t

jX

t

j � E sup

s;t

(X

s

�X

t

) = 2E sup

t

X

t

, by symmetry of X .)

We owe thanks to R. M. Dudley, Peter Gaenssler, Evarist Gin�e, and

Lars Korsholm for pointing out the need for many of the above 
hanges

and 
orre
tions.


