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W, PR O FEEE (CDS) EFEET L (LM)
DB MRE M L X2 AREEIREB I N TN S,
L2 L, CDS DY DORHED LM OB ICHERTH %
I S 2T o TWiRW, ARFZETIX, CDS O—
OORHTHAINYZ—artky b (VS) ITEH
L, VSO LM O¥EICHEZ 28 %2iHET 5. B
RENZE, NLERNSERR L7z VS 2 & 058 57— &
ZHWT GPT-2 DHEFIFE ZITo 7. ZOHMER, X
FEO¥Ey HASHEHERICBVT, 2857 —X%o0
VS DTFENE T LD MEREM FICEBR S 2 AJREE %
KL THBDFERMPS, VS LM O¥EEHHE
M EICHRTH 2 Z EHREINE—T, $ROE
WMZREHT 272003 5B 2TPELLETDH 5.

1 IXCHIC

HEOSHEET L M) X, ZLDXAZICHE
WTEWHEREZ R L TWA D, 2EROMETldk
EORMIPAKEV, FIZIZE, RELIFHIATY
5LM D—DOTH5 Llama2 1¥, FHriIZFHITH 2k
DT —XEHT 52— T, ABIZ13/KETI
| HEERGOFEANTHEZEET 23TV
51 F7, BEOLM P ¥EE T2 L5 KEDND
24 7y PMEEZORBRVDIZHEDLS T,
T 6 TRE FE TICEARNLRELZBET 5 [2,3].
ZOZehrn, FHOFEEFBOBEZ, LM OY¥
BrhRzem bz FCEERRER S 2 3N
MBoHd. v, FSEEROTETE, FiHo
RPN, FHEOFRFIRE 1 D IR T 1
D FEE (Child-Directed Speech; CDS) M3 53 % &
LHAREINTWS [4,5,6,7,8]. FIZ, CDS X, LM
DHFENTBNT S SREAER OIS 2 (28 3 2 rlRe Mk
PRI TWS., FlZIX, FITHIETI, SGEA
kD E R DM L (9], BEREEADOER [10], X
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HIZFEEMEOEE OEE [11] 2 REhTnd. 2
NHOEFRED S, CDS H/NRERE T — X W
BRI EHO 2D ODOH B, Ly
L, CDS D ¥ OFMED LM O2FICEHBNS % 20103,
RIZFHDER D DIZ .

H—SmPB LSBT 2% T,
D XS5 CDS DRHDO—o2 LT, NYT—
> a v+t v b (Variation Set; VS) 2’ FH i TW»
5. VS X, #fELRHIHEIIBWT, bINITER
2B HOWTHMDO BRI RB I N 25
HTH B [12]. TD XD BFHGEXCDS ITIAL A S
N3H, MOFFIIXZL ALTEELRZ. AT
KT, VSOFHOFEZH 2 Py ZiIcEH X
B, ILWEREZEA LR SHEREELEET 2 Z
LT, MaBMEOFE 2T A ehmahT
W3 [13,14,15,16]. L7=23-T, ZHa 6 DHIRIE,
VS WEEFEERICAENTHD, IMIIBIT %Y
RO 2 FHET 2AREMEZ RE L TV 5.

D EoBERE»S, RFFLTIE, VSH LM OFEER)
RICHZ 2B MGES 5. BAKMICIE, Kintay 5
DEFE [12] 1ITFHEDOWTALTINC VS 24K L, Eiz
LZEIGTIEVS CIRELEYET—XEENRT 5.
Z0%, fERL¥E T —22HWT, 2200XRY
F~—2 BLiMP [17], GLUE[18] IZBIFBETILD
TERER LS 5.

2 BEHEMHE

FrHOFBREICHE T 2% TIE, CDS 2%, F
CHOZHEEBICBWTEELRKE ZRLZLTW
52 ENT VWS, BIZIX, Fernald 1%, 4%
47 HDFLIE 48 %D CDS DEIFEFE L, ALIED
KRANFNT DFEGE (Adult-Directed Speech; ADS) & D %
CDS Ziftr Z ¥ /R L7z [5]. %7z, Jusczyk &, #L
225 ADS X D & CDS R\ 55 D08, Hikk
XEIZEENDAET e 2WMELTWVWS [6]. X
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512, Rowe i%, 50 fHOBF 25 e L-RIHICH
T ABEEEL T, BLRERBERSL R SYID
BEXN7-R5E%2 T 58T, T28b0OBEEFENE
HEhs v BFIEL (7.
HASHELHE T O T, CDS BAEDF
REEEEITRL, ETAVOGEAROERICH
FIRTH 0% X 5ICHEEL TW3. Huebner 5
X, SEHHIIED CDS  HWTH¥E L/ Hx
RoBERTa [21] “E 7 /L (BabyBERTa) 75, 30 f&3E T2
% L 72 RoBERTa Y RIS DSFEREN B EMTE 2 Z
YERLIZ9]. 72, You 1%, CDS M HizEME
PR RVEETHRREREEES 2008
PEEWREREELTED, BEREROME 22E
T35 LETHRNTHZ Z e ZHALICLZ[10]. X
512, Mueller 5%, CDS % HWTH¥E L7z LM 23,
Wikipedia @ & 5 R 7 — 2t v P THEL
A LD DERNRMEEL X D TE % e TR
LTW3 [11]. ThsOMFeRERIE, CDS BEREY
BIIETHRERLTWE A, KFETIE, D
R 5§ % CDS O BRI Rk IcEH T 5.
F—SmBLUE _SEEFOMRICBNT, VS
X, SEREORINCBIZ2ERELERNE LTHH
ZHEDHTWA [12]. Kiintay 5%, VS DR %E LT
DESWHHLTWS. #IET 2HFETBWT, 1)
FCHABMEDIRBENZ0EWVRZ 6N, 2) BN
D—HLTW5, J)FEOBEXHZ, 7L —XDEM
RHIER, 7L —X0li Bz R ERIThbLS [12].
F72, Wiré H1F, FEEICHBIT 2 AR 7 VS oflZ
TR ES5ZTRLTWS [22].

(1) You can put the animals there.
You can take the pig and the cat and put them there.
Can you put them there?
Good.
Can you put the pig there too?

X5, BFEWIEE VS EBIC AM D S EE
¥RERETLIZ e 2RBL TV, fl 213,
Hoff-Ginsberg 1%, Al —DHEFFHEZMED KT Z &2+
CHOMERELREL, bIrIELEMZ L
BT 2 RS SEICR T 2 B b 24 L,
MEEFZEZ I % & FIR U2 [13]. £ 72, Brodsky
5%, VS O &S RIS RIER EOHENTEY
Bl o THEREE &L BRAAREEEZ/RLTW
% [14]. X 51T, Onnis HIEMANICANLEEEH X

1) 7=72L, —HoxX{bETIE, CDS MFr AR
W ehDH B [19,20].
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2

/ sentence ;-; sentence 2-;

/
VS 14 SCM_ ,  sentence
\
. sentence s. sentence 4.
vV 5 2 <‘ 5-1 6-2

\

KSA—5EH

' sentence ., ~ sentence .,
sentences,  sentence s
sentences,  Sentence .

‘ INSA—BEH |

B1 E7VOFERICVS 25X 57DDFET—XD
fERLTFIE. I batch size=3 ¥ L2l %/RT. VS AD%
XEBET Ay FIEBET 222 T, EFMI VS AD
BXEBH LRI S X —XEHHFL, R VS NDOX
DX EBRT 5. KHD sentence i-j 1%, i HHD VS D j
HHOXZRT.

LHEEEZEL T, VSO EM$ 280 k5%Z
LERRLIE(I5]. Zuc kb, Eig T 2o E
S 2 Z e PMEMELZFE T2 F00rD k2
ZEWRBEINT. ZheDERIL, XARIZ—
BLERETHY P LRFICHOTLREVDYD S
BE, FOMENREWHA L DEFICRD, LMIZ
B 2SO THlM EosHfFcZ 5.

3 RERAE

AN DS EHREOMED HEBEET, KT
X, VSO LM IZBWTHSEEBOYT 20
EWEET 5. FRADHIZIRD, ZOREEMRIEL 72
WFFEERE & O FHEER 23] RS TW3. HEF
5DHEERTIX, CDS 77— &5 6 BARICHET S VS
PEEBOBEMHFEEHCTHEL, FET—X
D VS DEZZ(EXESZ ZLIZE>TLM O¥E
AND VS DEEEZFELTVWS. L2, FIHS5D
EETIE, VS OFENFRICREINZ L. Z
X, EfEELR VS O BEMHFIENRELITH D,
VS OIEHERBEFIH T2 00 L Wb EZ S
N5 [16]. ZOREIIHUT 2720, KRFFETITA
THNC VS Z1ER L, %87 —ZND VS OEIE %25
I 2. BARBNCIE, gptdo-mini? & VT
VS ZAER L, BE2EETHEEF—RIZED 5.V

2)  https://openai.com/index/gpt-4o-mini-advancing-cost-efficient-
intelligence/

3) ¥EF—-XAD VS OEIGEERHIE ST 5720, NLVS
DDtz eTe vy vy 7L, BRAFEELL VS G TR
WXzl 7.
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THOHFEXE BT 2 REETH O R %K
RRETHIZ F W CHAE U 20F5E [24) 1 LU, AR
R 2B Z B OIRNE 2 THIL, Z20Till%
BIET 28R — 2R LF#IE, 7AMTH
WHEER R SHEAN D 2 Z e BHAL PR o7 Z
DfERIX, ANHOEFEBEFICBWT, RHEETHIZ
fTo7RICZDTUEBIET 2 Z e PR ICHET
ZAE[EEMEZ R L TWA. ABFFETIE, AR FH
FEET 2ITADP LM D85 X — XEHICHYS T
5 EAREL, LMD VS NOE X EFHT 7z NIz 8T
A—=REEHTLE5FE T2 eHET L. AR
I, M1ICRT L5118, VS N RS
ZNy FICHET 2. Z4UsEb, EFME VS A
D1 XEANLTRT X —XEHHEITo 1=, KIC

R VS NDORXROXEASTT 5.
3.1 EFI

F BN 28, HiEEEH e BRIERT
EEZTRISKRZFBADOA TV ETHILTWS L
ENTWVW3 [25]. ¥£7, BoEOWETIE, THINR
TERTEDDEEEBREMI 2 Z e RBINT
W3 [26]. TS DHIRIK, XDt E DTN
BOYEHICEMT2Z 2 RLTWS. ZD7,
ARIFGETIX, FHIFE TREETIITS LM TH 3
GPT-2 [27] T 2. NA8—0%F X — X DFEM
BBk C IR

3.2 EBF—2ty FOEE

T, PET-XEEXT R0, FiHEHED
REEER LT — &+t v FTdH S CHILDES [28]
6 BEE D CDS % 1,000 FEEMH L 7=, Xig,
gptdo-mini ZEH L TCTATLT VS Z/E L. EF
WX, CDS oy v FIV L1 XREZ, Th
BPEWVRZBZLICE-oTVS 2B T 2 X 56T
L7z, 7, VS Z{ER T % FRICiX Kiintay 5 D VS
DRI O W T DRLIREB K LI 72 VS DI [12]
EBEWXTBEOR L (Fury 7 NMEIfIRA %
SR, B X2 VS DR 48% 3 EERI L & 7 o 7.
ERRER S Tz VS OFIZ (5% B IR T.

FEED CDS 121X 10%02 5 50%D VS & EN 3
72 [29,14,15], VS LIEVS ZIRE L THEET— &
PERTS. JEVSITIE, vy 7L TBI Ik
D EARRED VS BEFN WX 51 L7 CDS % H
Wz,
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3.3 ¥
EFILDOFHMEIZIX, BLIMP [17] B & Of GLUE [18]
PR T 3. BLIMP X, & 7L O IR % 2H0
T5DD _MEHAEEAR 7 2T IRV F v —
7 THYH, GLUE X, BASHEMMEZIMT 279
DRV FI—ITH%. GLUEWZ 7 74 >V F 2—=
VI ERAT o TRICEHE AT S . AT, Zhb
DFERE D FHAi 12 BabyLM [30] 23425 %84 75 4
> [30,31] AT 5.

¥72, VS Z OB THE T —RIZEDHNE
WEHAET S0, VS OEREEXB-BoE
FLDOMWEEDHEZITS. X512, F—XDS Wik
AMTF—RNITIFET DL ORRY, Zh o
MLTIRREINSG Z L DMREDHES 2729, ¥4
F—RET vy IV LR OB HITS.

4 REREER

AREERTIX, ANLVS Z2E80¥E 7 —XEHWT,
GPT2 % A7 7 v F o EH Liz. LT T 3epoch
BTRR (ETLVOFEICRE) OfREHET 5.

K212, 285 —2F0 VS 0E|GEEXE
BRDETNDNRT 3 —< Y A%RT.

3, VSOEGOEEICEHT L, Yy 7
NI LEMHFITBWT, IRXRTOIEET VS 29%Y
F=RZEDEGECRaT7PRLELE. VS DR
WREGEINYF =212k >THERD, BLIMP 2
a7k VS OEIEHEMmT iz ohTH ELE. T2
7L, M8 DITRT X518, NLHZ VS DEED
CDS IZEENS VS eI L T/ 4 A3 7wz
EDRERICHBE L - aEED % 5. — T, BLIMP
Supplement (% VS DE|E 23 20%D & =, GLUE I VS
DENEH 40%D & WG A AT ZEBRLTED,
ZAUTEBD CDS 1281 % VS DEIFIZEW.

>y v 7B HEMFETRTI, BLIMP 3B X f BLIMP
Supplement D X a2 753, ¥EF—XIZ VS ZEDT-
Bacm bk L7z, 2, BLIMP Supplement D R 37
i, ¥>* v 7LD HEMETTVS OHENERED
CDS 123V 4091350 { o TH E L7z, R,
Sx v IR LMY Y vy IB D KRS
Y, BERYFI—7I12k > Tz VS DEIEGD
Ba, Yy v IR LEHNY Yy v 7LD D EEE
FE - 7.

DEOfER LD, #HTF—XI2 VS 2EDGA,
Ty v IR LEHFIEIETOREETY vy vy 745D
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62 62 -

Score

56 — — 56 -

BLiMP Supplement

70 7

VSoEE (%) 0 °

VSOEE (%) 1% 0
—0— L yyIILEL

VSOEIE (%) %

srA s DyryTLBHY

B2 B¥EEMCBYETLVOMRE

FHEXOEVWRaTERL, #EEL LS WIEZ Y
BICHBRS 2EEE RSz, L L, —EHoE
BREETIE S vy ZVD DR v v 7R LS
#H% ElAl - 7=,

41 E8

ARFFEDOFERIE, VSINOXXEBEEZE L 72Ny F1
Bl L7z & &, it L7z 5 WX OFENZ L O
BETETLDEHICEWRTHZ I Z/RL TV,
LaL, EREIZK LT, CDS D XIS WX & HE
HMLTIRTZ2ED D, v v 7L LEER TR
TEIHBPRVIEREZ 0 THEXH 2 Z LS
PR o7z, FTz, FEHT—XND VS O a7z H|
BT EERSEMPFM AL ME I X o TR D, fREE
EFROTZZETCERPoT. T, BHEDHE
BREiticBWT, FE T —XAD VS DM EER
DEFEOBPESIERILTWE Z e MFERKETH
LA[REMD D 5.

5 HHOHIC

AWFFETIE, CDSIZEEN 5 VS 25 LM D¥E T
BZ32HBIZOWTHEEZITo /. AEExIRe
LU 72BEERIFE T, VS BXRE OB ICRI R % D
26T e INTVoIx L, RFETIE, LMD
FEITBWT, VS BXEEOEMBITIZ ARG
MRS D HERBEERL S X B AREMED R X N7z,
CDS % W72 282 X D FE 3R M b2 =R LT
% BabyBERTa [9] 7% & /N7 LM &, CDS H1O
VS DREZZ T T0a0d Lk, SHEOM%E
T, 7T —XNDANT VS OB GBERDZH
HoOBAPD ML — R 7 2EE LT, KDFEMZS
WZ2{T5> FETH 5.
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A VSERODOIE-HOTOVTH

VS DEBUCIEZLI RO e > 7 &AW
Rephrase a given sentence based on the characteristics of
variation sets. A variation set is a set of utterances that
have characteristics as follows:
In successive utterances,
- the same content is repeated or rephrased.
- there is a consistent intent.
- there are operations such as word substitution, addi-

C SRERREDFFH

ETINLDEBRITHNWIEAL = RIT X =R %22

N

F2 EFNDFEBICHNAL =85 X —&

tion/deletion of phrases, and reordering of phrases.
Here is an example:

You can put the animals there.

You can take the pig and the cat and put them there.
Can you put them there?

Good.

Can you put the pig there too?

Please use only the vocabulary that 10 year-old children
understand.

B &pkchizVvs ofl

gpt4o-mini 1T & o THER I N7z VS DFIZF 1 I1TRT.

®1  gptdo-mini 1T K » THEK XN VS OH

JLD CDS R E T2 VS

What do you need?

9

What do you What do you want to have?

Can you tell me what you want?
want? ..

What is it that you want?

What do you feel like getting?

What did Laura do yesterday evening?

h L ing 1 ight?

What did Laura What was Laura doing last night

do last night?

Can you tell me what Laura did last night?
What activity did Laura have last night?
What was Laura up to last night?

Hold on for a
moment.

Please wait for a little bit.

Just give me a second.

Can you wait for a minute?
Wait here for a moment, please.
Just hang on for a minute.

We'll tidy it up.

Let’s clean it together.
Can we clean it?

Great idea!

Should we clean it now?

Okay, let’s help
you down.

Let’s get you down now.

Can we help you down?

Alright, let’s get you down safely.
Can I help you get down?

How are you
doing?

How have you been?
How’s it going?

How are things with you?
How do you feel today?
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architecture GPT-2
parameters 124M
vocab size 50,257
hidden size 768
Model
heads 12
layers 12
dropout 0.1
layer norm eps le-05
initializer range 0.02
algorithm AdamW
o learning rates 5e-05
Optimizer
betas (0.9, 0.999)
weight decay 0.0
Scheduler type linear
gradient accumulation 1
epoch 3
Training  batch size 64
line by line true
NGPU 1
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(2) To who?
You don’t.
To you or to Laura?
To me.
Oh how come?
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(3) It’s a blanket that we all share.

We all have a blanket together.

This blanket belongs to everyone.

It’s a blanket for all of us to use.

Everyone can use this blanket.
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