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" E ) o —— Ay
T Rk 52 T &

2017 %10 188 (%)

—  EENSE

BRI ? bR R S RN - e
AREEE EvEsh (BCEFLAAT) AU & (consonant cluster) J&
Mz » 2t 5 7000 ZHERE S 2 BFEEE & - M RAEERE

(BEHE) CELAMTF - BREE T S FHeE
ol ERHYIHRL - BER BRI - i1 Fy 1 ZORT e/ B a2 Y &
Al BRI T

(—) WEHHK

® 1B EEEENY > (8P PR R LS 3000 - DART
Wy EESER T EIRE 4+ (Velar + 1) HYEHEEIES 0 T HY
HEEE R LR (] BEESEF ANEK] - kI AYEGE SR a[E TS
clay °

PrT k~1> %7 pl-bl (R 2) EFES > 4 TR, (IETTE

TREL o "B, BT, -~ THE B TE, R AR
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B DUESHZR © pl ~ bl BYEE SBELL0[EFSCHY play ~ black - {EZ%5E
SHH > —EEHEITE 0 e SFEFFEEEY (sonorant) >
G~ riZfly > SEFERMEEZ T -

=1 /K/EEZREAGIF
Velar + 1 clusters in OC [ #sE

i | ging' | capital |35 | loeng® | cool
% | gok® |each |7 |1ok® |drop
B gaam1 oversea | B5 | laam® | blue
B gwo® | fruit | |10 naked

BEHETFR B -

&2 /oll/ ~ /ol/EHE REIGIF

Labial + 1 clusters in OC b h7#sE

J€ | pang® | huge | BE | long® | dragon

% | bian® | change | & | lian* | love

| bing’ | report | | lin’ | chilly

% b’ | pen & W | law
JEREHIE
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PLERZEE (brp- k-~ g) BIBIF - BA—(EFE RLAVEHZZ
so flanZe 3 g, B TEE - TH )RR TER o RIEE—EELRT -
s TEEE AR E L > EEJ7ER slow - slide ~ sled » 1RZ% 5557
HHA -

&3 /[S/HBEHNMF

Fricative + 1 clusters in OC [ {i&:E

fei

Y | shuo® | glitter | & |1e* | happy
¥ | shu | bunch | B |1a* | spicy

shi®* | let %1 | official
3 | count | # | lou’ | hug

%_éﬂéf‘ AAPA
/Z=an H

i
B

shu

(=) ERWER

she —HAETE  E2(LAR > SREE B SRS &
G o EREHVERE ORATR o BLHIEL TR AR A - BT MIAE
(e SREFTE I e S SRR RE = 0 MO - thREIE R EsE S
SERIERERE S o BT LU - B0 TR o SRR
EEERAIBIT o FIEMEY "ETEA EEE , (Swahili) o RAfE
B TR R BRI AL 5 S HURR AL - BT DUt i R A A 3
WEET - SIMWTEE S R LB R 7 P PE RV #
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RS - ARSI A ERESE b - AR IR S -

PRI FMIATLISR - 3BSR "M EME L4, (complex
adaptive system) - B DL EIRAE AL GUHHE A SHIE SHT—FE 3L
B GESR-EEREEAL) | DR CREHEENM A B
fRERE gL ) *

H R RE RS S EES 2R - (LR EREES
(EVUAE » Hrp—(EE ISP IEREAE » SR - (B R A
R AT RE B N - R R AR AR IS TR 1 » BT DU e AR A
EMAIEE - BAOEEES SRR EEEAH (Haudricourt) - fF
1954 AEREERS B MPESER A A © MEREASCE AR - %
RS TS A s EAE TR

PABESCHY buy ~ pie Fsfl (P40 BT DL S8R 0 (32 i B R
5] - buy B - pie S - AGIAY  H1F b~ p AIEREHE
FREEREEIE T © iEFEE Haudricourt 37 5 RSEAZ A B2 «

1E L #EREgT b > B DI E E BN EPEIR RS Baxter
FiE56) A Handbook of Old Chinese Phonology' » 1)t B EL E#5E

T4, (2006). ESE—(EEMEEE 24t [Language is a complex adaptive
system.]. JHERBEHEELEEM). 21(6): 5-13.

P EATE. (2006). REEFGURAIA AR | BACE S RIS RE. VSRR
—BEORRTRE T TBRTH. 25T =46, EsUb: 669-686.
Haudricourt, A. G. (1954). De l’origine des tons en Vietnamien. Journal

Asiatique 242: 69-82.
Baxter, W.H. (1992). A4 Handbook of Old Chinese Phonology. Berlin.
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M) (SR o
— N EBEFMBIF AL ELE K

RHME 1~ 20 £ERT > TR BIEREEE - SRS KISEERE
B > PRFEEELL T Chinese language, Chinese brain | 5H o £E AN
RISHIFE ZERESHE - 1Th - 1558 - EESMIRESAHIFE
VIR % o FTA—(EFERERIA - BR—EREIEEERI A - RIS
HIGSHER —1 © R RISAVAS IR —18 » PR DU MRy AT Rt~ —
B TR NZEUERE » SULIE T » 17T RREFLE > TR

% - S IREE -

)

LANGUAGE BEHAVIOR

1 &S 1TREXR

5

R 7T (2013). EEE AR BEHEELARE. 5—hR2003).
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Bl > #+ERTSA B » BRI ZE A4 3 25 F0 88 RS AH BE A &)
2 o AEEE] mouse > BN EINIZ EIFE - B/ OIERIZE < AL
ACER SRS - sEE S FLL TEEE - A TR, BEEEER
Btk HEEHEPE -

(—) KBERIEE

MHE NERFH - BB > (TBHEINEE HHETE) © EREA
CIEEEM  tIRERRE - SEINEE L HEE - FrRIR
AUBITFRIE SLSEA A - BEZR S Al A\ BRI B T R e R AR £
 ABERAGEE TR ARG HUEE - —HE 2000 F1% 0 3
SUEERHIIEY Vesalius (4EREH) EI/LifE \IHEYAM > 500 £F77]
L FTERRY AR - E ST SRR B R ey SR A -

<

=
XX

H

2 Vesalius #8AY A FEARE

RIGHEEREESHEHT 1/50 (2%) > aZA0EER 7 A% 15 7Y
MR o KESELERXBAVE T3/ - —(EEAE - —(EELE > 1
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DB EMHFE - AEA RS HEHRE L - B2 RIEIRAG K
i - 7oA KHSHEAZ T THY  BIREES IS » BRI ER -

HEZR Vesalius ££ 16 HECELEHIARAVAN - (HstGIRIMTEE
MG A T BT B AR B, > RSB
FIBHSE » R 19 HECH BEte A AEETFTRISAYRE N - B 52
i = A SRR L RHY -

(=) KFEIE

WIFA - - NEER EAREEEARN  &—H 72K &
TR R - B —EASFRIBHHITARS - tHICEE SRR =11
Ju58 5y ¢ Paul Pierre Broca ( fZ3RFH - fREE - /&K ) ~ Carl
Wernicke ( £F « /2% ) - Jules Dejerine (ZLFHr - EZLH
&) e

Lt %55

F—Ar2 AR Broca » MIAYBHFTIE—AL A » & (& AR
AR DUER ERaE > SR RE S H — (861 Ttan, - B2 E
"Tan Joff o MUAVEESEICARIRE - (HEETHRECALEE - BAKA
—f{EALL " Tan Sefk ) R AESERR T > Horf— (B A
IOEACSE

Broca S215iE MI{EH 2 AR TR - FFIRI0m A2
& > Broca MEEIRFZEMIFIHI AR - HEHARERSE " ReBE,
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TRE " A& RAEEAE , (Broca’s aphasia) o
Broca f—fmEE S ELEFIHT—(EHIF 1&55%55%5%?%&5@%
N fi e R — Bt - AR BB EE A 1 -
Alright. ... Uh ... stroke and uh ... 1. . . huh tawanna guy . . . h ...

h ... hot tub and.... And the ... two days when uh . . . Hos . . .

uh ... huh hospital and uh . . . amet... am ... ambulance.

Broca JEHEAES - MG AMERHG] - #E1% B AREA R AT
) AR E R KHSHY T ##K/) > Broca NEUEE AVIBHIAS -
B LA E RIE RS ORAE T 2K - BUEEERREV IR - FiiseE - 58
HMIFEZ B2 Nina Dronkers (JE#F - fEEESEHT) 1551 B FFE1 -
RIS ISR DS ~ AR » TEWHEEZTT - A
LLE(EE AR Broca HYR A ~ fRETRR4E - ZOKIFZCERIEAH -

1436 Brain (2007), 130, 14321441 N. F. Dronkers et al.

3 Broca &% EIARS

6 Broca, P. (1861). Nouvelle observation d’aphémie produite par une Iésion de la
moitié postérieure des deuxiéme et troisiéme circonvolution frontales gauches.
Bulletin de la Société Anatomique 36: 398-407.
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B IS RATGAL » SRS A RPRIEME © 2% Broca HY
IR R AL - 58 Ry A E A Y U TL & S Y
Dronkers (VRFFERIAZ - SRR ANSHEZREATE(E - NEIBARIFRE S
o RRERSTER - HEPRA RS AR RR AR - B
(5% - PR EARREH AT a7 AE -
2F LA AER

5B A E SRy Wernicke - ff1fyi \ABUBIHIIRAE > (EHR5LAH
Ko IR ARREEAVEEE ~ BNt ~ RN TR - (AR AR

i o B —MEAREE - BF T BE IR EREE , ( Wernicke’s
aphasia) -

4 Dronkers Bt Broca f5 A BOZERS
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4 BEEWEZEHVEANE > #0T ~ E A ME - HEE
HHARAEEAT T

It just suddenly had a feffort and all the feffort had gone with it.
It even stepped my horn. They took them from earth you know.
They make my favorite nine to severed and now I'm a been
habed by the uh stam of fortment of my annulment which is

now forever.

AT RN FENEY - WAHCANE T REHAATENE
EF > BEALFEE - HERRTIZER - Y &R — %
FREBEAYREEIER AWK > A —BARM -

3.4 F

AT R RS B B A BHHYRSEE » R —ABIRIEESE Jules
Dejerine - fit #BIGEIRA BLER - AR G1E — LR EDHIREA > iR
BEMEF > HWRREN—E > FF T AEE, (alexia) -
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FoREE TR ) aledia s FEEE B BENE
1) o R - BERENRE © TIJECEE LAY - BEUSHERR
{9\ Dejerine » fLffJ#7 A Oscar 1772 FRE » (HATEAHE
A -

MNEHREIREE - R HRE L  IRSHEETTE. » BEEE
KEHRHTTAZEE B2 0 H—E ~ IRIBRlCEIRE, - fe
SRR  MBA T R R BRI EET -

TUREAE | WHRHZ (R 0 AM ARG E EAAGER T
) BRI T SCROAKRE IR GRS T REE, - A
i+ BIZEHET F A AT B S 53T -

HAXFASEAS  —(AEET  —(ERVES  BRER
[ - FIAp b A REI BT oSBT » R - sl
6 EIEBIT - M2 - ARG - F RAaHERTE -

ik

kanji hiragana katakana
_;_17‘"? Tl E
- E R 9
£47 %
e

L

A crde S
79 T

K Wo

0% = by

B

B 6 BAKEEEERFH



22017 2 F HEEE AL FTAE

N R ST FERIRIE - EFITFER A e T isE = A EZE
EFERIEHY -

= - KESEIRIBHTE
(—) TS5

& 19 4 KAV ={irf}252 Broca ~ Wernicke * Dejerine » —H
FFRAE - HFTAISCAHUSR AR HERE - EEJTER 10 4R B A
B2 - BEXEHARISEATHEETT (neuron) #i&E - A 1 TE
{i&l > PR 5 E R RIS 4 215 -

T EHAIRERGRIRDS - A—RR& - BE EEAR
%% M EEHAEEER (input) » RHZEEHE D ED

(output) - ZEHAYH T EZEMS (synapse) o B—{EHAETTAEE
TEER » —ES%E - HENEHEEAZEM - m—EHETAE 1
[ERISEES

ATV S IF R B A A EE T - JUE - B
% o IMPIDISAEE - BAE LB - RRERSME RN - RABHE KA 12
MRS —EAT -
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Whole brain Azevedo, F. et al. 2009. Equal numbers of neuronal and nonneuronal cells make the human
1508.91 + 269.14 g brain an isometrically scaled-up primate brain. Journal of Comparative Neurology 513.532-41
170.68 + 13.86 B cells
X 1
g.g? :g e§ g ::':::r Cerebral cortex (GM+WM)

123293 +23368¢g

77.18 £ 7.72 B cells

16.34 £ 2.17 B neurons
60.84 + 7.02 B non-neur
3.76 non-neur/neurons
81.8% mass

19.0% neur

0.99 non-neur/neurons

Cerebellum

154.02 £ 19.29g

85.08 + 6.92 B cells
89.03 + 6.65 B neurons
16.04 + 2.17 B non-neur
0.23 non-neur/neurons
10.3% mass; 80.2% neur

Rest of brain
11766 +4542 g

8.42 + 1.50 B cells
0.69 + 0.12 B neurons
7.73+ 1.45B non-neur  7.8% mass
11.35 non-neur/neurons  0.8% neur

7 REETHFETTHERE

(Z) MR

8 I£F MRI (magnetic resonance imaging ° RS ) i
BHEDAE R - —SHRIEE 200 SREERL - TMTERAEFTEFINERE S
85 ik - FILUBRBIIET ~ WE - LI - DLURCKHE - KISHBIE
AT T A RBSER G RS S E —#E - R —fir 75
8@+ (Manson Fong) i MRI i AH&HIE 7 - BF7E—MEALE
AR RARHS S8 A2 AL » AR —20 A S So B BT s Bt iy
AIEREE S - B JAZIB AN Broca RV ATAHRY ©
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8 MRIRRAIAAEIE

HEBERE NSRS - A RERIE M A (HETR o BAEA AT
HIEL e - 5 ERRAEE Ay RBESEE -

MRI RBLE(FPEE 2 RHE Y 7R R A IR - {5 O et s
TERBEHY R - FEAEEEA BB S FER B RV - MRURIERY TS
A4 BOLD ( Blood oxygen-level dependent » [T &5, & F& £ f(<
b)) o SRR IR 4 - SRR AT RS -

(=) EEG

B EMERS K B (electroencephalogram » EEG) - EEG
TEBFE T EERGZ - B 9 Z2AVIET BA 30 2@ - /AN
HI RS - GARISEHYEE - EEG (EhEEE R RN
WY - HAEAEBER b o B R R - 2 E=Z ] A TR
RESHY EED -
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-
~ o o -
~ - L)
™ ™S ()
o "
., -
o o m m e ow )
- w)-(m)—(*)%
. "
. a w (e lem jew ¥
o
ros, ~s e (-] 2 L) v
" "l e

A
a -
) (o) o o (o
o) ™~ 9 (m
A A A i T
= O )P ()—(%)-oe -

”, n e
~ an A0 -
() 25\ fos- e #00) o) Gron /2 &)
por = e =)
® ©
an
u

9 EEG AIZ&iA

10 EAEHEST EEG BERVEE > &SRR - HRURE—
8 "5, siiEcAe > NEEE AR - B 10 o AV E R
(18) - HesCRAFE LAY EM (Fpl ~ F3 ~ F7 ~ Fp2 ~ F4 »
F8) -

time

& Ffpl
(Ca]
&7
& Fp2
@ra
@8

LU L

10 EEG 7 #7#a
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EEG FHHARIVHIEAIHREL - TIEMEREEE "S5t
(Signal to Noise Ratio) - JEH F%9H - RIS EE > I

1 o Bl - ANSRPCE R —(E AR AR AR T o FREiE EEG
FIZEE & [E25 (synchronize ) - 2P (average) - AR —H
R ZIRLEREIRE 9 -

EEG =& DUEFIER I E

M ERR = - 8 TSR NEZAERER - THE

e dIRIE ~ RESRIL - BTSSR - T 2B

&5 Pl ERF R R SR - B —(E 2 Y 55— (2
NEZN - AT EEAVEHE A R B IR BEE0E ?

1983 4F » A1 EEARE— 505 o BRI Stroop HIBTEE (T
R - SRR R 11 7 (E R -
ArECEE TR « B BoRZEE R TR/ (EFHYEH
o F—{EF "BLUE, - FREZEOHERE  HEHHBEEZ
o EMAY TBLUE ) gUPECTET - GENRIREHIRSCE
e REHIEAL T SRR IR E TR MK -

TESS—EREIE " 55HIc%E | (flanker task) HYEEEH - Zha
B HIETE S HAVEREE - T < fei - "> A o 55—

7 Tzeng, O. J. L. and W. S.-Y. Wang. (1983). The first two R’s. American Scientist
71:238-243.

$ Stroop, J. R. (1935). Studies of interference in serial verbal reactions. Journal of
Experimental Psychology 18: 643-662.
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S =i=]

{E# 7> ([ 12 #Y Go Congruent) FEBZER&L > 55 —{#H 77 (Go

Incongruent) 32 {ExtHEw#sE - °

BLUE PURPLE GREEN RED
GREEN BLUE RED PURPLE
AR &k B

BE &% 4} £

1 TXFMEFHERNTELE

. . Congruent : Incongruent : Neutral
Audiovisual flanker task =1:1:1
Go : NoGo =2:1
Target Total 432 trials

(“<” in this example) ISI= 1700-2200 ms

400 ms
>>L<>> ++<++

) ) 0))

Go Congruent Go Incongruent Go Neutral
>>>>>| [<<><<] J++>++] B
) ) )
NoGo Congruent NoGo Incongruent NoGo Neutral

12 ZRIREEER

° Research at CBS, Hong Kong Polytechnic University. Manson C.M. Fong, Roza
N.Y. Hui, & W.S-Y. Wang. (2017). GRF 14611615.
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EEEERET - FOR= A - A~ BN UGG
HIGERETERI B » FIFE BEG 2#7 > A DUEE P 8 =l
j\ o

EEE =257 Angela D. Friederici #{T—IEEE » ¥l =fa{E
EMAET (R 4) - F—EEEIENFEFF @ AFHEE - BFEE
af ~ [EEERE ~ Bha4ink - 55 RO EERERTE - H=1E

EAUEREERE - EREEREE AT -

x4 EENZEITER

Low Heute hat der Opa dem Jungen den Lutscher geschenkt. - MERE-AREE-B8
today has the Grandfather to the boy the lollipop given.

Medium Heute hat dem Jungen der Opa den Lutscher geschenkt. MEREE - =88 - ABERE-©8

High Heute hat dem Jungen den Lutscher der Opa geschenkt. MR - AR - 8- B8

—ERFPEEENGELSE LET > NAEENES
(morphology> R5& - 28I - B =FA) THIEE S E AR - 55—
AR =Tl - S THVERE - AU BEG FREHIK
(& 13) -

A B os
— high
0.4 N
“g’, ~— medium
0.3 — low
©
/% — complexity
- S o1
>
@ 0
S -o1
o
o -0.2
BA 44 o
03
5 ki [ 5 10 15 20
left hemisphere @ 3,00 mEETT] time in seconds

B 13 EEG A M ERE=EaFHHEER
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N TR EEG BT - 11 {8 3 KHYINE - 4efiBargss (4
W) o BMENIE SR REES (AT §RE—
TERME ([ 14) - PRV NZRFRBHAERES T -

Reponses to foreign contrast at
11 months of age

11-m P responders

Foreign
deviant

!

5pv

Standard —»
11-m N responders

Foreign phonetic test:
'ta-ta-ta-DA' (Spanish)

English listeners hear the
Spanish syllable 'ta’ as 'da’

Native contrast:

00 e F
‘da-da-da-THA' (English) Lot dgv?agr"n: _

14 EEG HAEBEEIRFEMIFRENNE

M~ BESRIRRRER(E
(=) BRRErHT

ARRREEE B G VIR /)N KHEHE < 100 REFHERRE T -
KM 6 {6 FRFEERE ~ MECER 252 - FTLAE 6 8 HBRLG » #5455
amft AR HRATE - —E VS IEINE A > ST AR 4
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2 o FIAGE o it DEEE R -

)

Midbrain
Hindbrai Forel

PR

35 days

ey

100 days

‘ : E X
8 months 9 months : /\//

15 RRSEAHES - BEEE

HE5AAE 6 flil H RF A TERES)(F - B 16 /2 28 F ARG > B LL
EERG A FRIBREENE - fabi A HEAED - AESRE MY EFER
e AR EIZY) - Y5 EIEIZAY 7 B B AL AR
> KA A RE o R RAVIERE - BIFEC A o ATl ARy
BRGE > RISEEA LELLHF R



M= | Limg 2 —mavea, 2 2 | 101

“Four orofacial gestures of a
fetus at approximately 28
weeks GA.

(Top left) Grimacing;
(Top right) Finger sucking;
(Bottom left) TP to the side;
(Bottom right) tongue thrust.

Keven, N. & K.Akins. 2016.

Neonatal Imitation in Context: Sensory-Motor
Development in the Perinatal Period.

Behavioral and Brain Sciences Fig.2.

16 RRSERVEREREN(E

A Adults

- :
o A
LH
B Newborns
LH

17 S252EAR A RBSRYLEEL
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e AR RIS A 3 - FERIHRE S 52 % Andrew N. Melt-
zoff i 7 —EEER - MEIS e R EEI I AERYER5 > 3 B R
THEN(E - BESBIRER) - ST - ST ERR T
Fo o ETRIFE EEA -

18 Meltzoff B2FETREBRIAT

(Z) BESVREsEHR

19 EaE S 2252 Patricia K. Kuhl 4% » R ABEHAES
— 12 A ANESEE R > 5 AR BN - fla
0-3 {[E A AH; - BARESHARENES > 217 3 (A KK > FA
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RESBUTEEY

universal speech perception

language-specific speech perception

sensory learning

Tanguage-specific detection of typical decline in foreign language
perception for vowels | | stress pattern in words consonant perception
statistical learning statistical increase in
infants discriminate (distributional learning | | flang native language
phonetic contrasts frequencies) ( wuml
of all languages \ P J P
X T T T T T T T T 19
production 0 1 2 3 4 5 6 10 11 12 time
1 * (months)
infants produce.
non-speech sounds ‘canonical babbling' I first words produced

infaats produce | Fians imitate vowes | ;
| rowel-ike sounds | LIRS imitate vowels | 7,05 uage-specific speech production |

sensory-motor learning

language-specific speech production
universal speech production

Figure 1. Universal timeline of infants’ perception and production of speech in the first year of life. Modified from Kuhl (2004).

19 BHRESENEE

RN T IEE 20 R o = RIS, -
SN R SR A B R TR TR R R RS
g R B I - SRR 0 Statistical Learning » ASE{E/NFEE
HERERE Y] - ISR N BRI -

0 Kuhl, P. K., et al. (2008). Phonetic learning as a pathway to language. Phil.
Trans. R. Soc. B 363: 979-1000.

' Saffran, J.R., et al. (1996). Statistical learning by 8-month-old infants. Science
274:1926-28.
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tupirogolabubidakupadoti
padotibidakutupirotupiro
golabubidakupadotigolabu

bidakutupirogolabupadoti

20 /\f%H Statistical Learning

IS KA A S Wilder Penfield #5H » AMETE 9 5] 12 5%
UgESEL 2 - 3 FEREE o MERR BTN - FIR/ N BRSO
NHIZERKS (B 21 THISFER) - BEERNES HEEERA
O

Takao Hensch 5855/ NZARHHEIH (critical period) - # k%
LT BUERPTEREIRNS - AR M G RISIRE /N 2
BEFRAE - A (B 22) "

2 Penfield, W. & L. Roberts. (1959). Speech & Brain Mechanisms. Princeton U.P.
Penfield, Wilder. (1965). Conditioning the uncommitted cortex for language
learning. Brain 88: 787-98.

B Hensch, T. K. (2016). The power of the infant brain. Scientific American 314:
64-69.
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21 Penfield BUEEE BBEMARE

Reopening Plastici
PENInG = Experiments

Drugs and Cell Therapies Environmental Factors have shown that
Stem cells Physical exercise even in an adult, plasticity
Valproate (HDAC inhibitors) Video-game training can, at times, return
Breakdown of perineuronal nets Meditation to levels comparable
Antidepressants to that found
Acetylcholine-enhancing drugs in childhood.

P

3 Critical period |

a i

T |

3 i

3 i ;

Age ——>» Juvenile Adult

22 AGHRASEHRRESED
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HEFANEAEE Liu Xiaojin {5 7 —({EWTE - FHEFEEE HahHY/)
o7 R © —4H2 3 pRbAteER e (M8 23 - EBG) - 55—l
& 6 pkhitaER s (18 23 - LBG) - R R M AR A

intra-module modules inter-module

& semantic
L

i! ‘
R

s
3
J |
s
IRV ‘
Lo
]
B phonology s
<
§
H

ey
24

syntactic

B 23 AREFHASEEBENAMERER
(=) KBERYR{LEATARS
NG~ RSB AME — R 3BI  Z2E RAEHY o T A —
o AR NEHEEE —FEEL T A g KSR giE
Y > AR EAFEVEIRTLGRE T - TR T =L -

" Liu, X., et al. (2017). Onset age of L2 acquisition influences language network in
early & late Cantonese-Mandarin bilinguals. Brain & Language 174: 16-28.
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&5 AMEETEREEAVEME

== Children
,\1 —&—Young Adults
P il —A-— Seniors
< - A l "o

o
o
f

>

Transformed amplitudes
(S2-R) minus (S2-UR)
o
Esy

0.3
0.2 l =
Tf>7 CP3 CPZ CP4 TPS8
Electrodes

24 BORABSBRAEER - A EEVEL 2R - KA&HI
(EEsE—#EE (F) ~ JAE (P) ~ @%E (T) - M (0) - %
FEEALHYER - TV SRR M SRS - EAVRHE S E EERA
H(QiE 11 AERD -

Vent Brain O

24 KEERYRIE
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Table 1
Mean value (and standard deviation) for descriptors for each language group
Language group N Age of onset Age at first appointment
Monolingual 91 71.4(9.6) 75.4(9.3)

Men 43 70.8 (9.5) 76.2(9.1)

Women 48 71.9 (9.8) 74.7(9.5)
Bilingual 93 75.5(8.5) 78.6 (8.4)

Men 38 76.1(5.9) 79.4 (6.3)

Women 55 75.1(9.9) 78.1(9.6)

" Alexander, W. (2014). The benefits of failing at French. New York Times.
10 Bialystok, E., et al. (2007). Bilingualism as a protection against the onset of
symptoms of dementia. Neuropsvchologia 45: 459-464.
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7 Anguera, J. A., et al. (2013). Video game training enhances cognitive control in
older adults. Nature 501: 97-101.
' Kivipelto, M. & Hékansson, K. (2017). A rare success against Alzheimer’s.

Scientific American April, 32-37.
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