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Abstract

This paper proposes a novel unsupervised morphological analyzer of arbitrary language that does not
need any supervised segmentation nor dictionary. Assuming a string as the output from a nonpara-
metric Bayesian hierarchical n-gram language model of words and characters, “words” are iteratively
estimated during inference by a combination of MCMC and an efficient dynamic programming. This
model can also be considered as a method to learn an accurate n-gram language model directly from

characters without any “word” information.

Keywords: Word segmentation, Language Modeling, Nonparametric Bayes, MCMC

1 0dggd

0000O00O00oooo v%tioooooooo
O00oUooOoO [),00oooooooo.
obooobooooobooboooboo,ooobo
gbobooboooooobooooooboooboooban
goooobooooobo,oobooooboooooon
gobooobooo.boooo,booboooon
gbobooooooobooboobobobooboo
go,000b0b0coboboobooooob,obooon
oooogooooobooooob. oooooboo
ooooooooob,0oobooboboobooo
oobooooooogobo,ooooboooboboobo
ooooooooooooo.t
obo0o,b0o000b000b0o0o0oobooooag

ooooob,o0ooooooocooogoooan.

010,0000000000000 MeCab [2]0

ooobOooobooo.bboooboooomoono
obooboobobooooboooobooobooon
goo,000bobooooboooooboooooo
go,000b00b00o0ocobooboooboobon.
ooooooooooo,0booooboobooog
ooo,b00bo0oocoboboo,oooooogoo
nd00000000000000000000D0.
oboooooooooooobooboboboobon
oob0,00000000b000000000000O
obOoboooooOo. oboboboooooooo
obooboob,0bob0oooboooobooboon,
ooooooooooboooooooo,ooooo
oboooooocoooooboobobobobon
goo.
uoobooooooo,ooboocoooboboogoo
go,0o0ooboboooobooooboboooooon
uoboooooooboooooooooooo, oo
uboboooooooboobooboboobooban
oboboobobooooooooo. booooo



010000000 MeCabOODDOO.

gbobooboooooobooooooboooboooban
oo0o0O00O000O0,00000oooo MCMC
gboboooooooobooboooobobooban
oooobo. obobobobooboobooboooooo
oooooooooo,0bboooobooooooo
oboboobooooobooooooobooobooboon
gooooooboooogoo.
oobooooooob,00boooobobooooon
oobooooooooboooo,oboooooon
Oo,000bobooooobo.oo,000o000
oboooooboooooboooooon.

goboooob,2000000000000000
u,b0oobooboooboooooooboo. 300
gbobobobobo»oobO0obO0obOoboo-0bO
oooooooooobooooooooooD,400
McCMCOOOOOOQOOOOOOOOooOOoOooo
gooo.s000b0o0oobooooobbooooo,
oobooog,00obooboo0oobooooooon
oboo,e000obooboooooboon.

2 Dooodgobobbodo

ooboOo0odn s=ciee--rey0oooooon,
gbobooboobogoobog,sgboooooobobo
O w=wwsy---wy 000 p(w|s) D0D0O0O0OO
00 wOOODODOOOODDOOOODODOO. 2

(1)

000,0000000000000000000
00000000000. 00000000000
wOD000000000000000,00000
0000,000000000000000000,
00r00000000000000000000
00000000000000000000,000
00000000000000000,000000
oooooo.s

()0000 p(wjs) 0000000000000
000000,00000000wD,00000
0000000000000,0000000000
00000000000000000000000
ooooooo.

000,0000000000000000000
0000000, (3500000000000, 0

2000000000000000000000000d, s0
gooooooo,oo000oooooooo.

30000000000000,00000000000000
OO0, HMM OO0O0OO0OOD [4J000.

w = argmax p(w|s)
w

ojg
11
ojg

a
1
a

7 =

Olo|Od
O|—|O
Olo |0
O~ |O
Olo O
O~ |0

W =

U20000000000000 =z

o0ooooooooornO0O0DOOOOO,000
00000000, (1)0ooo0oUooogooo
oooboooooobooooooboo,oo0boooon
oobooooo,bcobooooboobogo. o
uboooooooooobooboboboboo
gd,0000o0booo0ooobo,ooooo0ooo
0000000 6, 000000000000 0OO
oboobooobooooooooboobooogoooon
gooo.oo0o,0o00oooboooobo,oon
obooooooooooooboobobobobon

ugbogbooogboa,baoboabgoogn

O00000o0o0oooooooooooog (7.

0000000000000000000, (1)0
0s0000 0000000000000 1,0
000000 00000000 00000000,
wOOOOOOOO0O z= 2122y 00000
oooo,

(2)

OooboO0zoOoOooOoOoooOoOoOoDoOoOoo
O0. 000 z0000O00O00O0O, semi-Markov O
0000000000 ®UUooo HMMOOO
oob0,00 sd0b00000zO00O00O0OO0O00O
go,0000000000o00.
oooooooooooooo,MDLOOOOO
0000000o0oooooooOo¥ooo,o0o0
000000o0o0oo,[booooooooo
(HbP)OOODOOOOODOOOODOOOOO, % 0O
ooooooooooooooboboooboo
oo.
ooo,000ooo0ooooooobooboogoo
gooo,0o0o0ocobooboobo.oob,on
ooboooon ,00000000000000D0
oooboooo,0ooobooooboooooobon
ooooobooo.0oo,0000o0o0o0o0oooon
oooobooooobooooobooo,0booooon
oooooooobooooobooooobo,oo000oon
gbooobooooboobooooboooonn.

oooobo0oooo,00-0b0bboo0o w0000
ooobooooo,coobooooboooooobon
oooooooo,00o0ooboooooo MCMC
obooobooooooobooooooon.

obooboO»=0O0000CO00O0O0OO0OODOODOO
OHPYLMDOOOOODOOO,0000 HPYLM
oboooboo,oooboooco-0oboooboaon
goobo,00boooooboooobooboooooon
bobooboooobobooobooobooo.

z = argmax p(z|s)
z



p(-|she will) p(-|he will)

(a) Pitman-Yor 00000, n00000 Gn
ag

p(:|$ she)

(b) 00O CRPOODOOO. OO
oooo. 00

€ 8 = proxy customer

x = customer
sing

call

sing  visit

U,0doooooooooon

U3 n0000000000000O0.

3 HPYLMOUOUO NPYLMU

3.1 HPYLM: OOO nO00OOD0OOODOO

gbooobooooobooooboooooo, O
obobooboooooboooooooooooboo
oobooo.0booooboobo,b000booobogooon
o0 uNKOODOOooooooooo,oo0goo
OOooo00ooOo0oooooooo 3, 00000
0000000000000 Pitman-Yor OO OO
OnO0000000O0000O0O,0000000A0
Oo,00boooooooboob.booobooon
goooo.
Pitman-Yor(PY)OOO,00000000000O
o000 GoOoooOOooooooooooo oo
gbooooobooo,oooobooog.

G ~ PY(Go,d,0). (3)

d000000000D0,90 GOOOOO0O0000
0G,00000000000,PYODOODO000
0000.d=0000,PY(Go,0,0) 000000
00 DP(P)ODOOOO.

000000000 G, ={p()} 0000000,
00.0000000000000 Gy ={p(|v)}
0G,000000,0000000000 G0
00000000000000,G, 0000000
OPYOOODOD Gy ~PY(Gy,d,0) 000000
00000000000. 00000000000
Gs = {p(-p'v)} 000000000000000
0 Gs ~ PY(Gs,d,0) 00000, Gy,Gy,Gs OO
3()000000000000000.

0000 GOO00000000000,0000
00 Pitman-Yor 000000 00000000
(HPYLM) OO 3(b) 0000, 0000 CRP(OO
00000)00000000000. 00 CRPO
0,0000000000000000, 0000
00000000000000000000. 00
0,000000000000000 000000
00000000,4000 07 “07 “007 “§
0,0000000200 “6$ “$0” “0 07 “0
00”00000000000000. 0000
000000000000,000000000

00 wO0OODOO AOOODODDOOO,000
O0rnO0000000 ¢(wh)0 1000000000
0. 000,00000000000000000,
000000100000/ 0000 (pn—-1)00
00000000000000.4000,0 wO0O
000000000000 A D000000000.
000000000000000,00000000
0000,0000000000000000000
010000000000 (3 3(b)).

0000,0000 c(wlh)000,0000000
0000000000000 ¢y, 0000, HPYLM
0000000 pwh)d (n-1)00000 p(w|h)
0000,00000000000000000.

c(wlh)—d-thy =~ 0+d-th. ,
ploln) = LR o TR i) (4
000, th.=), thw, c(h)=>_,clwlh) OO0,
0000 ¢ O c(wh) DOOODDOODDOODO
000 [11], th, 000 10000 (4) O Kneser-Ney
000000 [12] 0000, HPYLM O Kneser-Ney
nd000,00000000000000000¢0
oo.0o00oooMCMCOOOO,00000O0
obooooo,ocoo0obooobooooobooo
O t, 0000000O00O0.4d,000000000,
1]o000oooo.

3.2 HPYLMOOODO

(0000000000000, pw/k) 0000
0000000000000000,0000000
ooooooooooo.

00000000 1/|v|(vOooooo)oooo
000,000000000000000000,0
00000000000000000000.

000,0000000000000000000
00000000.000,00000 3B)0000,
00000000000000070000000

oo,
(5)

Go(w) = p(erea -+~ ck)

40000 ¢(wh)=000000,00 0000000000
00000000000000000,00000000000
000D0000.000,20000000000000.



000000000000000. ¢;-+-¢, 0,00
wO0000000000000. per---¢) 00O
HPYLMOOOOOOOOOOOO.S 00 »000
0000 ~0000000000000,0000
000000000000 c-00000000 [13]
0000.0000,000000000 Gy0O (5)
0000000000000 G,000000OoO,
Gy ~PY(Gy,do,0p) 0000000 PYOOOODO
ooooooooo.

o000 40000,00 HPYLMOOOOOOO
000 HPYLM OOOOODOO,00nn00000
0000,00 Nested Pitman-Yor Language Model
(NPYLM)DDD.G goooobod,dood o
goododobooooooooooo,uonoono »ng
00o0oooooooooooooooooooo
O.00000000,0000000000000
0O0,00000000000,000000000
O0o0oooOoooooo0o0.

(5)00000000000000000, Gy, O
00000000000 Gy,Gy,--- 000000
0000000000000000. 000000
CRPOOOO, (40000 (5)00000000
0000n000000000. 00000000,
NPYLMOOOO n0000000000,00 nO
00000000000000000000000,
00000000000000000000000.

0000, (5)0000000000000000
0000000,000000000000000
000000000000000. 0000000
4300000000,

CRPOO NPYLMOOOOOOOOOOOODO
ooooooo,crRpO0O00oooooonO. 00
HPYLMOOOODOOOO w0O0O0ODOODOO,
gooobod t, 0100000,000 w0OOO
oooooooo,00b0bo EPYLMODODO
ooooDooooobo00,w 0000 ¢3---¢; O
oo0oo0o0ooo «“0”0OO00 HPYLMOOOOD
oooooo. boboboobo wOobOoO,
tqe 0 100000, 0000000000000¢0
obooooooo,obo gpYLMOOOODOODO
ooooo.

ooooooo,000 HPYLMOOOO MCMC
oboboooboooooobooooooboooboooboan
gboooboo,0coboocoboooooo,booon
gbobooboooobooo. ooboooooobooo
gooooOooooopooo,MeMCcOOOO0OOO
gboboobooooboooo. oboooooboo
goo.

500 HPYLM OOOOOOOD
000o00oo0oooo (JIS X0208 O
ooooOooooooo.
0000, 000 Nested Dirichlet Process [14] 0000
000000000D0000D000,0000000000.

00 Gy OO,O
oo 6

oooo
8790)00000

0 4: NPYLMODOO CRPODO.
4 00
oboooboobD w, 0000 zO0OOOOQOOO

0000, z,...,zp 0000 1000000000
»00000000,0001000000000
0000000000000000000,0000
00000000000000,000000000
0000000000000. 000000000
00000,z00000000 (2)0000000
000000, [15]
000,000000000000000000
00000000000000,200000000
0000000000000000000007,0
000000000000000000 [10. 0O,
000000000000000000,00000
000000000000000000.

4.1 Blocked Gibbs Sampler

000000,0000000000000 wiO,
00000000000000000000. w0
000 z000D0O00000000000,000
000000000000 (15000000000
0,050000000000000.
00000000000,000 s000000
0000000000000000000000, 2
00000000000000000000000
0000000,s00000000 w(s)O p(wls)
0000000,0000000000.00000
00000000000000000000000,

1: for j=1---J do
2:  for s in randperm (s1,--- ,sp) do

3 if 7>1 then

4 Remove customers of w(s) from ©
5: end if

6 Draw w(s) according to p(w|s, ©)

7 Add customers of w(s) to ©

8: end for

Sample hyperparameters of ©

10: end for

O5: NPYLMOOOOOOoOOoooooooo.

116) 00,00000 “Direct Gibbs” 0000000,



1tk =k

t—k+1 1

t—k
p (Ci—k+1 | Cok—jr1 )

J aft—k][j]

g6 dododooog jyoooooooooooo
o[k DOD.

1: fort=1to N do

2:  for k = max(1,t—L) to t do

3 Compute aft][k] according to (6).
4 end for

5: end for

6: Initialize t < N, i «+ 0, wg < $

7: while ¢t > 0 do

8 Draw k o< p(wilc,_;,1,0) - aft][k]
9:  Set w; — ci_kﬂ

10 Sett«—t—k,i+—i+1

11: end while

12: Return w = w;, w;_1,--- ,ws.

070000 wO Forward-Backward OO 00O 0O
O (Cooooooo).

oboboooboooooobooooooboooboooboan
gobobO.0000oocoooooobooboooooon
gbo,0000000000 coooobooobao
gbooobooobo,bcoboobooooo,oon
gbobooobooboooooo.ogo,booon
00000 GibbsOOOODOODOOOO w(s) O
ooooooobooooooobooo.

4.2 Forward filtering-Backward sampling

0000,0000 w(s)DODOOOOOOOOOO
00DoooooooOo. HMMODOODOOOO
00000 Forward filtering-Backward sampling O
[l6)|000000,000 PCFGOOOOO MCMC
000000000 [vjoo0o0oooooooo
ooooooooooog.

Forward filtering OOO0O0, 00000000
000000 ot][k) 00000, oft][k] 0 sO000
000 1+, 0,000 £kODODODODODO
00ooOoooO0o (0 e6),00000000,000
oooo0oooooooooooooooooo.
t—k
alt]lk] = Y plel_paleZ5_jr) - alt=KIi] (6)
j=1
000 «f0][0]=1000,¢cp---em=cr0o0no.
o00ooooooooOoooooo. oooo
0Oz---2y00000000,000¢00000
00000ooooooooo ¢ 0ooooooon
oooooog,

alt)[k] = p(ci, ¢ =k) (7)

1 00000
2 00
10 OO
50 OO
oo
oo

s oooooooooooooooood
O000.w(s)0OOODDOOOO,00000

a

d
oooad

Ooogao
oogoao

d

(s)

(8)

a
O
a
w
g

= Zp(czts—k-}-h Ctl_ka qt :ka qt—k :])
J
= ZP(Ci—k+1|thka -1 =)p(c\ " q-x=7) (9)
J
_k .
= ZP(CLI@JA|C§7k7j+1)0‘[t_k] [J]
J
00000000. 000, (900 ¢ 0 ¢y 00
goopoooooon.

Backward sampling 000000000 aft][k]
goooo,bobboodoooooooooooaa
000000000000, o/N|kjO0000 ¥ o
00000 k0000000000000, 0000
D000000$0000000, p(8|cN_.) a[N]k
00000000 k000000, 0000000
00000000. 00000000 oooooo
0000000000000000,0000000
O0o00ooooooooo. (O7)

000000 0000O0O0OOoOoODOOOO0OO0OOO
gooooo,00dooooooo,obboooo
a[[K][/) 00D0D0.8 000000 ¢ 0,000 k
go,0dbuogbboobyjooboobooboo
O0O000000. Forward-Backward 00O OO 0O
doboooooooooooo,200 HMMOOO
00000009 0ooooooooooooo
oo.

000 00000000000000000O0N
000,0000000000000 O(NL?), 00
00000 OWL3) 000.000,L00000
00000 (N)Doo.

4.3 000O0O0O0OOOODOOOO

oobodoobuooobuogonobooboboon
000000000, 0oooo (p)oooo,on
ubooo,bgbdoobooubaobaooobaod
O0000o00O000o [3. 000000uooooo
0000O0oO00O0,000000o0000, (500

(10)

plei---cx) = pler - cx, k[O) (11)
_ pler---cp, k|©) o
= PO e Pkl (12)

00000, p(kj®) 000000000 600

0000000, 00

000000000,
(18]000000

Do0op0o0o.

0 O
, oo0booooono 0
0 Particle MCMC
gooooooooo

oo
od
oo

Sooo
Sooo
Booo

ooo

O
O



000 [P |R |F |LP |LR |LF 000 MSR CITYU 0o
NPYLM || 74.8 [ 75.2 [ 75.0 | 47.8 | 59.7 | 53.1 NPY(2) | 0.802 (51.9) [0.824 (126.5) | 0.621 (23.1)
HDP 61.9|47.6|53.8[57.0| 575|572 NPY(3) |0.807 (48.8) | 0.817 (128.3) | 0.666 (20.6)

L LLLLLLLOLDLLOOL. NPYIany  NPY(H)[0.804 (38.8) [0.823 (126.0) | 0.682 (19.1)

: : ZK08 |0.667 (—) [0.692 (—) —

ooooo. “HbP? 0000 [100000000.

oono 0000 | iteration
NPYLM 170 200
HDP 1000 550 20000

02 010000000000. NPYLMODDODO
gs00,4000000000¢0.

OO0 A000D0000DO00DOO, (30000
p(k|®) = (1—p($))*'p($) 0DDDODODO,00
00000000000000000. 00000,
0000000000000 000e00000ng
000000O0,000000000.9

A000 00000 (12)0000000 Po(k|A)
000000 AD000000,0000000

I'(a)
0000,0000000000000. a,b0 p(A)
0000000000000000000000.

oooooooooooooowoooo,ano
00000 |-|0D00000o0oooooooa,

PAIW) o< p(W[A)p(A)

w t(w) a

= H (e—k/\:> b A
i U Jwlt) (e

=Ga(a+ > _ t(w)w], b+ > t(w))

weWw weW

000.000,¢w)00000 wOOO HPYLM
000000000000000,00000000
00000 ¢, 000.0000000000,00
0000D00ODOD0ODOOO00D 3,0000%°00
000 ANO0ODO,GibbsODOODODO A0 (14)0
opooooooo.

5 00U
5.1 0OO0OO0O0OO00O0O

00o00000o0o0o [10)ooooooo,oo0o
(000000000000 0O0O0OOO0O0oOon
00000. 0ooooo CHILDESOOODOODO
goooooog,yo0oooboboooooo
0oOoo.M 000000 9r900ooooonoa
0,0000 L=4000.
‘00000,000000000000000.
Yggooooo,00,00,00,0000,00
00+000000,004000000,000000
00. 000 Unicode 00000000000 ICU
0oo000,000000000.

lggoooooooooooooon
homepages.inf.ed.ac.uk/sgwater/

p(A) = Ga(a,b) = NaTle=bA

(13)

a—1_—bA

(14)

oo
ooo

030000000 (FO)000,0000000
000O000. NPY(2), NPY(3)0OOOOOOO
0000000000 NPYLM, NPY(+)0 NPY(3)
00000002000000. ZKosO [21]00
000000.0000000 co0000000

MSR
0.893 (48.8)
0.945 (81.5)

CITYU
0.895 (124.6)
0.941 (194.8)

od
0.914 (20.3)
0.971 (21.3)

Semi
Sup

U4 0000000000000O0000. 000
goooog,eooboboobooooog.

0 10,20000 Gibbs iteration 00 OO0 0O0O.
oo (p),000 (R),FO(F)ODO [10j0o0ooOooO
oo0o0o00oOo,0000000ooooboog
0.00,0000000000000000000
(LPLR,LF) 0000000000 ODOOOOOO.
020,01000000000000DOOO000O0O
O00.[10)00000000,000000ooo
obooooo. MCcMCOOODOOOOoODOD,
oooobO0oboOo0obOOobooogoooog.

5.2 OUOdbOooobogbooaoboo

00,00000000000000,00000
0000000000 SIGHAN Bakeoff 2005 [22]
00000000000000000000000
0oooooo.

000 00000000000000 [21] (Bakeoff
2006000 0000000O0O)O0O0U0OOOO,
000D00ODODOO0O00000O0D0DODOO Microsoft
Research Asia (MSR)O00O0O0O,0000000 City
University of Hong Kong (CITYU)OOOOOOO
go. Doogso0oo000boboooooood
gooobo,bo0o0ooooobbbboooa.

ooo DoOoOoOoOoOOOoooobo4000,0000
oooo oo0o0000coog,b0Oon 3r40000
ooooooboooog.

gooooooboooooooooooboobooobo
ooooog,000b0nb L=4,00000 L=80
oo.

obO,000000000b00b0000 3700,
MSR 8600, CITYU 5.3000000,0000
obOoooobooo,0b0oo0boooobooo
gboooooobooboobo.oboooooooon,
oboooooocoooooboobobobobon
199600200, MSROOOO0OOO0OODOOO PKU

2ogpoooo (1995 000000)000000000.



000000000000 oooooob
00000 000 000000 0 0000 0 0
00000000000 000 000000
0000000000 0000000000
OD000000O
O0D00O0D000D00000000000
0000000000000 D000
D00D0D0DO000D000000000
O0O0D0D00D00000000000000
O0D0D0O0O000O0O00000O0O00000
09 000000000000 (NPY(34)).

oooOo0,CcITYUO Sinica0D00O0OODOOOO
gbooooooa.

00 40000 Gibbs iteration 000000000
000000000000000 90,00000
03000. 0000000 FOOO0O0O0O0OO
0000,“000000”00000000000
0000,000000000000,000000
000000000000000000000000
00000000000000000. 00000
00000000000000000000000
0,0000000000000,00000000
ooooooo.

00000000000000000,00000
00000 [21)000000000000000,0
00000000000000000000000
0. 000000000000000000000
000000000000, 0000000000
0000000000000000. 0000 30
00000000, 00000000000000
336.1(00000)00 154.0(000000)000
00000000. 00000000000000
0000000000000, 000000000
000000000000 (00000000000
2.02-1.80) 0000000,

0000000 000000O0000000O00
0,000000000000,000000000
0000000000O000O0. 00000 500
000000000,0000 w(s)000000O0
000000000.040,0000000000
00000 1000000000000,00000
0000000000000 O000. 000000
0,000097%, 0000 94%00,000000
000,1/5000000000000000000
00 90%0000000000.
000,0000000000000000000
00000000000000000000000
00000.000000000000000000
000000,0000,000000000000
00000000000 000000000000
00000,000000000000000000
0000000000 000OO0O0O.

30pgO00 L=80000000000,000000000
00,00000000000000d.

o o e e e e e e
O o000 O =
- DDDDDDDDDD

SD oHgbo

0: 0O0obOoboooooboobooog.

5.3 0O0OO0OO0ODOOOO

0000000000000000000000,0
00000000000000000000000.
00000000,[90000,000000000
0 [23) (CS))D0O0O0O0O0O0O0O0D0O0000O0O
0.[9)00000000000000000000
0000,0000000000000000000
000000. 0000000064050, 000 322
0000000000,0000000000000
5000000000000000000000.
01100000000,05000000000
00000000000.000000000000
00000000000000000000000
00,000000000000000CSJO000
000000000000000000000. 4

NPY(2)
16.8

NPY(2+)
13.9

NPY(3)
212

NPY(3+)
18.1

000 (+)
14.9

05 CSJOODOOOODOOOOoOoOooOoooon
ub. +gbooboobobooboan.

5.4 00000000

ooooooooboooobo,oo0bboogoon
gobooooboobooo,boooobgooo
oooooooo.obo,0b00b0o00o0oboooon
Oo,00000000000000Db0b00. O 10
o,0b0ocobooboooocobooboooooobon.

oooooooooo,0o0boocooboboboogoo
ooobooo,boo00ooboooooboooooon
ooobooooob,00bo000oooocooon

O
O
O
O
O
OJ

Ooooooo goog




lastly,shepicturedtoherselfhowthissamelittlesisterofhe
rswould,intheafter-time,beherselfagrownwoman;andh
owshewouldkeep,throughallherriperyears,thesimplean
dlovingheartofherchildhood:andhowshewouldgathera
boutherotherlittlechildren,andmaketheireyesbrightan
deagerwithmanyastrangetale,perhapsevenwiththedre
amofwonderlandoflongago:andhowshewouldfeelwitha
lItheirsimplesorrows,andfindapleasureinalltheirsimple
joys,rememberingherownchild-life,andthehappysumm

erdays.
(a) DO0OO0DO (OO).

last ly , she pictured to herself how this same little
sister of her s would , inthe after - time , be herself
agrown woman ; and how she would keep , through
allher ripery ears , the simple and loving heart of her
child hood : and how she would gather about her
other little children ,and make theireyes bright and
eager with many a strange tale , perhaps even with
the dream of wonderland of longago : and how she
would feel with all their simple sorrow s , and find a
pleasure in all their simple joys , remember ing her
own child - life , and thehappy summerday s .

(b)DDDDDD.DDDDDDDDDDDD.
0O 12: “Alice in Wonderland” 00 00O .
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ooo0oo0ogoooooooooooon.

6 U0OOoobOoon

00000, 00 Pitman-Yor OOOODOOOO nO
goboooooooo-0oooooooboooobo
gooooo,McMCOOOOOOOOOO, 0D
oboboooboooooooooboboboobon
oboooooooooooobooog.
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obooooooooobooo.
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