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1] ®O%EXZEHS, LITOBONCERZE,

“Sorry, I’'m deaf,” I say. I gesture to the apparatus in my ear — the universal sign for
my hearing aids not working quite as well as they should, hoping the mildly annoyed
waiter in front of me repeats his question with a little less visible frustration.

I’m in a burrito bar trying to order dinner, but this kind of exchange can occur in any
customer service scenario. Harried staff want to get the orders in, and customers behind
me are hungry. Hearing people perhaps don’t notice how *frenzied daily communication
is in our fast-moving society. But it has a significant impact on deaf people like me, who
regularly struggle to access information.

Too often I find myself apologising for the communication breakdown. I say sorry
in the hope that my basic good manners will eliminate the *exasperation of the hearing
person in front of me. (It usually does, and we’re soon fumbling for another way to

communicate, but (2) isn’t it troubling that the *oh-so British institution of politeness

extends to deaf people apologising for the very inaccessibility that discriminates against
them?

I didn’t always think this way. When I'was first (I ) having to wear hearing
aids as a teenager, challenging systemic discrimination would have felt *insurmountable.
Self-conscious, I hid the tech underneath my curly blonde hair, and avoided questions
about an identity I was yet to understand myself. A quick “sorry” to move things on was
) so much easier. It never got any less awkward to utter, only compounding the shame I
already felt around my deafness. But connecting with other young deaf people through
the National Deaf Children’s Society helped my identity to blossom — and my confidence
with it.

It opened my eyes to the *myriad ways in which deaf people are shut out of the
conversation. It helped me see that my limited British Sign Language (BSL) skills were
still an achievement — I was at least doing something to break down the communication
barrier, which is more than can be said for most hearing people. My new deaf friends
encouraged me to stop apologising for being inclusive, and even more, made me realise
I had to stop saying sorry for being myself — my communication needs are nothing to be
sorry for.

Part of learning how to stop apologising came through a greater understanding of
the social model. That () it isn’t my own condition(s) as a deaf and disabled person that

disables me, but rather the world we live in. In the burrito bar, for example, the masked

staff members and loud music made my deafness disabling.
Of course, there are other ways I could have detailed my access needs without an
apology: “I’m deaf, could you repeat that please,” being one of them. But transitioning to
4
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that script as a deaf person — never mind an autistic one, who swears by routines — hasn’t
been easy. Unlearning remains an ongoing process, and an uncomfortable one at that.

[ hope that in the long term I’ll be able to shed the shame and embarrassment I carry
as a result of apologising, as I learn to advocate for myself more confidently. But
ultimately, more work has to be done by hearing and non-disabled people to remove these
barriers so I don’t have to feel bad about asking for something to be repeated, or have to
ask for conversations to move towards accessible formats such as written communication.
We need to shift the narrative that ( I ).

But as we work in that direction, I’'m done saying sorry.

Any sy 2¢C D Y( o ) ) ifI can encourage hearing people to
reconsider their position as the default. By exposing our *ableist attitudes and
infrastructure, I can encourage non-disabled people to think about how we view deaf and
disabled people in our society, and sit with their own unease. I hope my advocacy will
help change societal perspectives. Deaf people deserve better — and, at the very least, a
more comfortable burrito dinner.

(Liam O'Dell, “I’m done saying sorry for being deaf — I want to change how society treats people like me,” The

Guardian, November 25,2022 & D —&EZ) (Copyright Guardian News & Media Ltd 2025)

*frenzied HROE L 7= *exasperation &)
*oh-so 3 2L, &TH *insurmountable TR TE721
*myriad MEED *ableist % FEAFEZAIR

M1 THEREOIZEDOLIARIEZEKRLTNSD, AXITHILTHBALRS
U,

B2 THERIFQTEENEVWEWIEZTEDESRIED, KD (A) ~ (D)
OFNSRLEY/ZHbDE 1 DEWN, LB TEARIN,

(A) Being able to communicate well by apologising is the British way of courtesy.
(B) For a deaf person to apologise is to discriminate against able-bodied people.

(C) It would not be a problem for a deaf person who cannot communicate well to
apologise.
(D) It is not necessary to apologise for the inability of deaf people to communicate

effectively.
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i3 ZM( 1 ) ICASERDETRBDZERD (A)~D)DHFNS 1 DR
O, LB TEARSI N,

(A) doing away with (B) coming to terms with
(C) making up for (D) getting out of

M4 TFTEHREQ) NEBWRTDZEZHALZUTOXEDZER ( H ) &
( 2 ) WEYIR HAREE AN E WY,

e » HZ&Eb( W ) ZELDEIVPLENTHETH S, ]

15 T#E@EBAFITRLRIN,

M6 22 ( I ) KASRBEYRBDERD (A)~D)NSRUELH
TEZABIV, IRBXHD accessibility &1 T HEERIIREE, #AHEE, B
EREFOMDY—E AT IV EATESZ &) 217,

(A)deaf people are responsible for accessibility

(B) deaf people are not responsible for accessibility

(C) both hearing and deaf people are responsible for accessibility

(D) neither hearing people nor deaf people are responsible for accessibility

Bl7 TEIG) © ( ORI, XRICEDEDIICUTFD O~®nEZ2EDE
UIRERFICHEDIBEZTANDEEZ, (7 W 1 W T IADBEBOES
EEZBRIN, FAUEBREZEREFERA LN &,

Any ( 7 )( Y1) ( YT )( ), if I can encourage hearing people
to reconsider their position as the default.

@D is @ discomfort @ it @ feel & worth ® I
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2] mOEXEHH, LUTOMOICERLZE,

650 million women and girls alive today were married before their 18th birthday.
That’s one of the startling figures contained in a 2021 UNICEF report about child
marriage. Africa’s *sub-Saharan region is home to nine of the ten countries with the
highest rates of child marriage in the world.

Ingrained traditions and cultural practices typically entrench such early marriages.
State or customary laws in 146 countries allow girls younger than 18 to marry with the
consent of their parents or other authorities. In 52 nations, girls under 15 can marry with
parental consent.

Early marriage among boys is also widespread, though the numbers are far lower
than they are for girls and young women.

And (1)_it is girls and young women who pay the heaviest costs for early marriage.

Girls who marry before 18 are more likely to be subjected to domestic violence and less
likely to continue schooling than their peers. They have worse economic and health
outcomes, a burden they almost inevitably pass on to their children.

Early marriage has been linked to poorer cognitive development and *stunting
among the children of such women.

Today, the practice is declining thanks to national and international policies, global
treaties and, since 2016, the UNFPA-UNICEF Global Programme to End Child Marriage.
But gains have been slow in sub-Saharan Africa.

@ What is it that drives the practice in the region? That’s what we examined in a

recent study. Using statistical analysis, we looked at the socio-economic and
*demographic determinants of early marriage among young women the Democratic
Republic of Congo (DRC), Malawi, Mali and Niger. Each of the four countries has sought
to introduce measures to discourage early marriage, but their challenges remain
formidable.

We explored several possible explanations and *variables: age at first intercourse,
education and literacy, women’s current age, region and type of place of residence, family
wealth index, ethnicity, employment status, and even mass media exposure.

C7



One factor stands out across the four countries in our study: education. Women
without formal education are more likely to marry early than those who completed
secondary or higher education.

The four countries have a great deal in common, including high poverty levels and
substantial under-15 and rural populations.

In each country, around 50% of people are younger than 15, and around half of the
countries’ respective populations live in rural areas (a full 84% in the case of Malawi).

Among the four countries in our study, Niger has the highest child marriage
*prevalence worldwide — 76% of girls are married before the age of 18. The rates stand
at 52% in Mali, 42% in Malawi, and 37% in the DRC.

For our analysis, we turned to the most recently available demographic and health
surveys from each of the four countries. We then applied a framework that seeks to
describe the important social-cultural and cognitive variables and their interrelationships
that underlie behaviours and decisions around reproductive health.

The answers we found as to why early marriage is so commonplace in these
countries were not always clear-cut. What’s more, there were 3)_lots of statistical

variations across the four countries and contradictions, as was to be expected.

For example, the average age of first marriage ranged from 15.3 in Niger to 17.1 in
Malawi. There was also a range in the percentage of women from the poorest wealth
category in the countries who had been married by 18: Niger (90.9%), Mali (80%), DRC
(70.3%), Malawi (63.1%).

Rates of early marriage dropped among women from richer categories, but were still
high: Niger (72.7%), Mali (65.4%), DRC (60.3%) and Malawi (42.5%).

The study also showed that young women living in rural areas were likely to marry
earlier than those from urban areas.

These variations’ social, economic, and cultural *underpinnings are likely complex
and would need some unpacking. In some cultures, for example, girls are married off
young as they are considered to be more likely to be virgins still and can thus fetch a
higher payment of what’s known as the bride price.

10
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Amid the many statistical variables that emerged, we were especially struck by

) the relationship between educational levels and average age at first marriage.

We found that the average age at first marriage in Niger, Mali, DRC, and Malawi
increased from young people with no education (15.1, 15.4, 16.2, and 16.4, respectively)
to those with secondary and higher education (17.0, 16.6, 17.1 and 18.5 in that order).

In addition, we saw that the highest prevalence of early marriage (by 18 years) was
found among young women with no education (90.6%, 80.3%, 70.9%, and 70.3%). It was
lowest among women with secondary and higher education (64.2%, 62.9%, 58.9%, and
30.2%).

Malawi is the only one of the four countries where school education is universal,
accessible and compulsory.

Education offers young women opportunities in life. In some African cultures,
( 7 ), allowing girls to finish or even attend school is discouraged as it is feared that
an educated girl is less likely to get a husband or be a good wife.

In Malawi, less than 15% of women have any secondary school education, and 42%
of girls are married before the age of 18 — the twelfth highest rate of child marriage in the
world.

There is an urgent need for governments in these countries to introduce programmes
that promote delaying the age at which girls first have sex and to equip adolescents with
knowledge about responsible and safer sex.

Policymakers should also work to promote prolonged enrolment in school for
adolescent girls. And, crucially, laws are needed — and must be enforced — that criminalise
child marriages.

(Sathiya Susuman Appunni, “Child marriage comes with a heavy cost for young girls in Africa — but there’s one

clear way out,” The conversation, September 27, 2022 X h —EFHE)

*sub-Saharan 7 7 U BN KEOHY N\ THE X D EICH DM OB R

C7

*stunt  FEFRE *demographic A DI#E&EF D *variable Z5%(
*prevalence fifT, BEfT *underpinning  E:H, HA
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1 FTEREOIZEOLSRIEEZEBRLTVWSED, HHALRIW,

B2 THREQOMWIRNTZEZXZRDTEELEGIIRAETZIT-N, BH
DR THSNIRSEERDS S, FICEN DD DN, AXFOBE
B 1B TEARI Y,

o

B3 THRHEQ)THEBINTWEELDARIEE, E0XdAHITEHENTVWS L
EFITRRTVWBN, AITEIL T3 &, HERH LRI,

4 THREGOITELT, EELBEEOKIIRIEEZFERA LN AUTH
LT2 /R, BRICHALZIWN,

M5 ZEW ( 7 ) TASHEDBEYREZRDO (A~D)DOHFMNS 1 DED,
RHE CTEARIN,
(A) consequently (B) therefore (C) whatever (D) however

M6 AXOANBNSELWEHIBTELELEZRDLI~6DHNE 2 DFEN

BETEZARIN, EZLEXHD the four countries surveyed &1, the
Democratic Republic of Congo (DRC), Malawi, Mali, Niger Z$87 ,

1  There are countries in the world where the law guarantees that girls under the age
of 15 can get married if they consent.

[\

Early marriage is also declining in sub-Saharan African countries.
3 No efforts are being made to reduce early marriage in the four countries surveyed.

4 One common feature among the four countries surveyed is the concentration of
population in urban areas.

o

In sub-Saharan Africa, young women living in rural areas tend to marry men
living in urban areas.

(o)

The author believes that early marriage should be treated as an illegal act.
11

12

Cc7



13



PP (1101 TH )

ERKiHIbE <OKR (ROEEY) AR

W om K &

3]

RERmD FEKE+ | mljm (H)
;:n%%w#ﬁ LI:_.EIW,\/LILA%

ki
| EEEEMN-DINEE RS VESS SIS
I %%%%m+:ﬁﬁ6@01mé HEEOR om0 R0 ) A°

N e E - mbSHOFENERCERF N IKE L LI 137 #ifniu & S IDHor J°

m %Knmmmmu‘m tuwﬂ‘T/:ﬁx%md_:nnﬁm@n_@%s_nﬂfé»_br_
H EMEEOEONE O P BL80825° -8 FEHEEN-Q O M-HIEE B B 0MEG 1 ) A°

14



WWXEH\@\E §%Ltﬁﬁ%i%élzf@®@®ﬁ%§_Q@ﬁ%%.ﬁﬁk%.¢ DY - W ()
MHEES =K S —H04d &850 - QI O S HITIC ] T 1101 |EH) 2 +4e° :@iﬁ%ﬁﬁ KO | 7 I KK«
WSS BT BT OE 2N %ﬁﬁ@ku@:ébé%é%i@@%&.%ﬁiﬁ J410° EKB MY g0 ) °

] TERSE) VEVSHOLE R BILKEIRIRK M I T80 R A0 V5O RER RS0
SHE MR KOOWHAHY KOOHIKVERILWL®

.,m,b
| RKCEOEHNY T<OVAERI OB O RIS IRHR ML LS O ) HEV OV RLNQR O 2 em
S m%éf\%hmﬂfékﬁt@%@%\_m00$ut\_ﬁ00$umfﬁ&@émo&ﬁ\ﬁ%w%ﬁm&ﬁ
REMEE AU QD SN O i35 \

LA RO— M o Q I Q WIREN

it S R
mtm@# E_F.W@ﬁiTmuﬁm EDIKWIEDC ELBEXBWONOV WKV IvAEN HBE00 Moy
HO %R

%ﬁﬁ&éiémﬁzémkoﬂﬂﬁnm EZ0WLRVE AN VIRQNIKG® LTS QNS
AR Q B IR Q B 0 )° HQEHODEIL K QI QB IMEE S D 2" EIKAVE ORI YD ER O 4

15



QUSSR U WRYAOQIIEK B MRS S 0M L O R&85°

D0 BILE B LB R QEPB4L° EOHQDP 2 1fQESVEIRERW 02000 h0 N Hie ER TV
2107 A0 Q I VBT N R— A OSIR $50° IR O Koo BEEO0” QB HWBILE SER
D0 PSP PECBUR ST DMV RUFERRRUH O M Qv S O2RN 14 KB S IS
VEST L UHDOL DA A0 D JSEILEQE NV 0 FOR O I KB D RI0H T QL0
A0 QBN O e

ERIEUHS” BILAUKEY L0 |0 RIEMIEOKEE QEVIE LR L O 1 R IR D8 0 Vv Q1
RA0A0 2 DAL L AVE O L AON O 4 U YROPIREICHAY WRPAEEP/SBL <D
AU S STHEELA0A O L BEREER OB -0 | 0 Faes JULKEN I AAS—- QI Kh-~IN% A
QB WAM<HE ELENROSUEOH BEVDEYENOL LR B TR ERFED £.0200 16
B 006 1 0= R S S L S B0 82 2 © B 1) IR B0 2 U RHE KR HIR R 10 08
KR R S BR <EBOEMNS O VRELSN— I VA0S MELREVERUSLRES Edd
100 W HIRALO LA O DA S ANTREEUH0 TR R RAY W27 KR X b n
BCRT B P RIN BT ARUINK ARRT AR (N LA <ERIRE O T4 O L @B
RELERDVR 1040 EHVREERRGEY A AR—RRIAKOSENEL LR OEEBENR P EUR
BRC R OEIE A0 © SR ITIE Y 2 I 1 S e ,

1S BRI S W 2004 R 1R O OBBIL K @ RIEIR Vo M S RIK O 110l & QEh m S RO S
:6mmf\§ttéaiﬁ01<5o%7#?&%5ﬁnuﬁﬁ%ﬁﬁﬂm@%%%?\é%@%ﬁkbwae%%L
BRI A MARHR O POl NS ORBBYENNOLAS EENOCECHVE KOECLMmBRREMY

16



210" EFUVOES WHECKAS MM v IO 4 vES RO BEOLS )2 A ORNED LS 0EAL0 S
SENEDOLY20° BEHQ 14000 I RIAY QD0 (40N O T #00” B K&
SOQEIHT D NN 00 QK AEE U NS A0 D0 B Q KRB RELOQ N MRS re° WEILEQ WS H
N0 QUD VR MROBARNES IV 9000 AL Q BIHEUL 4  H0ol L VB AL RICHVES’

T CRCRNIEN EENOS T ¥ SR

OSERL R OO WRSERE QI & S WHIA0i ) O S LEEN O ° 0] [FHECIHEER F W
SNREEYRSELQUIELLC EindRe ﬁ#éb% Eﬁﬁﬁ@ﬁﬁﬁ%:o MAOOEERN RSB L L RT RNETINX
%<n AN B a»aéﬁzééﬁﬁtu QUOPHRKEEINOOVE O LR Vo RNIEQVU 0 &
SH0BOU R ANINYT N PHEN WS M AN DON°
//:/@ﬁmﬁnféﬁi FIWRSE Y O Q4R M IBIL T8 QRITNE QU & SN A e N 1 L
W@fi@b%n;<ﬁ01bé N QEREOE NDDT Ry QKDL & 510° 0BG SN
B0 QR DK U 18 K Q Y EHL A HRBERI B DI O b 500° QS W ) QiR 1 O S W RIS O
\ogﬂévabﬁw%@;ata%ko%
ESBEOYALE VO RieIEe O VIIEE N 42°
o IR %8 ﬁk%%gtf%ﬁﬁ% 24 O\ 200 J AU BRI AT P 0 A0 DM D S B DA
VAP BSOS

PIL" 0 K| VA HISVEERLR VN PYUE IHO0RE SIOHEIFY RiniRo°

17



(OB HBARNY L85 QAR 2 B0 Ao 2o J U H B IR S oMb IBRIDR Y
0% 18 00 ) 2 BRI OMBIA 0 P HL L AT VEEDR0H N D ]

0% BO NS K< B O UAN0n° DR0T WO IR SROLE [H030] w0401 | 0 mEEiRA i
MILES DIl 500 QAR ST 480407 K200 B0 b0 B aua0 s 5 NIET V. UL BIRY 105 QIR D
£L7 VLOEHEY 12010 C MR O8N SIENAE O 1Y 2000 1 M & QI NNAO0K I 4 R
a04810° MR BIQ #6521V 5 08K VBN HED O VBRI 2 052° KEVAID S M ORB 00" K S 2R 4082
TS 5 M O VBN MAGTE QIR 10 O 4 MEREHRE 4040 2 VB S 4 200 b7 RIS HREE B ) S oo R
LUV IARAEO W L1 Qo S BT S A RKS AL MAOME QEENENL S VLA
Q Hid O °

FARR BN L U IEBRC 0 | 07 500 B S0 A0S 5 NNV AL o BHR 1) QBB O
M RH RO VUL 08 4 1A S TSRe 1A% A O 1 Q LW D 4.0 Q AU ade® i 40 Q J1iRE-E
O 45 D ROFHOL QB R REEIN KO MHERBERE P EHI0L ERV-L28EE=S URIT0R0° ¢
DL IR OV ES RO S RIS AOCIRIBIE K U 87 500 5 1 HKEE K G HREE K 1 204607 MEE
QI-X¥RBNENY 3O NROEDIBL LSRN NDHRSI0S ARSI 500" BIKRARLE OV 2 eHn
IR BT K Q R Q% 1 £610° BRES ¥R QUM ERQ N BT 01 Ihoi 2 2 HREE U0 Q4° 8.0
LR DRSO VLT RNED S5 NIV S 1K L R B N S BRI S0R
CEEYWANIL LR XBweg L NP3 Henur S QLaee°
DR WO LSERER0N M EILLE LK 0L W 2 1R R Q k0 B m@EY 12568 e
S 00° BRI TS R0 52961 D A OEH O 1 AU N i N N R B 1 IR O |

18



BAN-HRT BUEER0N S0 N o QRN BCHRIE O KE S HEN SR VSHCERN N N L N g
SWREE Ry & QIR D [EW O 00 200 QN° eI I QB HIE S REH S RIER Vo o Qe
RZOE R HBEE S NE R ANREO LGN RO 404 0 VEBESE L vy Q DM 5010 QU0
VIRRIR LB Q HOB IR O QDO OVEDNR T S0 RFRBRSKE L0407 QIR SR TH
SV TEORECR] A SO L0.20°

W o0 | O QMR 4o BRSO QN° 00" I QREENS L VLRSI 1ROy Q
04507 BB HOE O VR £1007 HTU SR QHIRK® WRT KB IE D 2008 D7 4R 5 Sk
SR ARSI PIEAD : EVIAINY:: 1 A B

WERE R A TEILCRIOR] GRRET | 231 1) LR Loy ELCEEA Oy TERCE] VRS
WO <DURKQNOT MR L8] K00 K WY BE BY SROREERVHUREIRYEJN | £
HOBL 2407 BILLEN T HllmE #Miks g SRNTEAVED ) IR RIB L IR ERN 2L 0
QETKAS HUE N BRI 27 £ 2R BE L BER B LSS B H BEQTN N b
2407 iR QS 4 R O MR R EE L @ N RO .S 40° IO P RRIU D KREREEVRH O gL a—=

JE
=1
77 5

ok O FERFHE QB0 BH O S U/ O WO EVESIKE (v S HVEH NEGFNES DN | RPOHNE
LA MR ARSI R T 000 GBI K Q S —REKVRER] MR 0o | RICREHFE Y
PEXERF<SER REER | KO WO MHikiE R RFHOL — NN L0 v 2407 R0 BIR e NRN S

0 47 0020407 AUKE O LB QRKR NI IR O 40° B2 EIR A0 RS IKO MR O 4 TH0s 5 488 | 50 Q 5’
TERQCEH | MRS I QH QS8 v MR O L°

19



| RPOMQ UHEIARKEY YMLERH (| fPON) QUDEL C@RKRKGEREmM (| 2018 2F
BUS #HHHE MRS D QRERHEN O L VEERRALL LY SSRIKHKE (000) « i
K\%ﬁ@ﬁ@kﬁéﬁ?y&by%ﬁﬁéﬁéé%yy.éUvwTN.TPVEﬁfwﬁéﬁﬁéﬁw\@ﬁﬂEEA
BT 0 T2 5 48%] M0 VAMENL L Q4 WOEMHAE O 1 | SLOML RS Kiv Sl KE
Q SRAD O 42° | |
UIHORT HR AN - RN QENEE VS OO ARKEROLL° T 5 48] MmO VNG | 2L O
A EEE RSB N2 Q@08 MR DR A QKO8 1 400 Th0.2 A | A 2 e mEKR BV O O S
OO PHHL A RINWSS Q! EKRHEMIC VRS ROKBARERCIQME BOMICE ML IBLL QA
RCERKOR BT QN QBER MO VIRE LMK e Q88 U LI O 9°

11O | i BB TR IR G R Q | RS oA RS O TEVEHS A0 A L0 RE R R0 L
A0 T ) ) QB AMKE T 110 | RER O NEHR A NEH QI BN 8 QNI AOQELRT N
D N AEEE 00 KA QHI B O KR M VLS 2 11011 | BHC I 1400 LB K SR G 8 5 4o
MR B0 L 10 QB ( QIR PR UL 0 4° SOEIEEY HIBEK 10111 14 | Omy Dk
BB ) RO R SR © S B A TR @ °

BEHO L BANMRIFLE %0 ML) & | BRI OBAE I £ OWE H - EH A £ i 2.0 10
(R S] VLORKTSMNQVYEHS N L RKEN A L0 JAUR° RS8N )00 20° DR WRNY s
m\@%@ﬁﬁwﬁwﬁinfmﬁwoé%%@ﬁﬁ%<%&\ﬁﬁbfw<hit@@%@%ﬁﬂﬁ6:%@ﬁwfw_
e

AR

e S HENEASROT EOECHN # O Wil Rik'S L O 4° ¥ Lo Qem” EHUE QEE 1,0 VI & O

20



RO RUE S VY RIMWELS PHOIIKY O ° RIHCHRN LAWY XK O IRAN NS N AT BN
EOW LU N O MM L0ULELRROROVERIY LY WOLQIMHMAOZE v O | Ox—-~L2857 .00
PR S RO RL LT USRI O 07 k<m0 04K O & O 4°

DR QAR L AER MO W OREEImY & O S 42 ERININDN XA NETA ERNINDN QAN 0
%z%wfmémfﬁﬂaﬁo&nu7ww6%iot%ﬁéet%okn£%ﬁb\wiéo%@;ﬁﬁéﬁwwfﬁo
20 USQDRQ I QIIERERIE S A 5 AU IR0 1A O 48 S e N i O 400
.ﬁ%mmm&ofﬁw@m&ot\egﬁA%wi#L@\@%ﬁotg%nfwwmfbgaﬁg\@%W%ﬁmﬁwi
ORI QB OPOD LGS D Him” L0875 Wi

EEQ | <ENIOIDOA" 42 E S OB 40 Q v rd25°

&5 RS E” HIEK R OO HDOER 450 10 O 107 b QIR TR EHS VB S UNIR 2 QK O QI e°
FOMHED NI OV AL I VEIRHEL° WOMWANST QNN AL\ QEREEE N 1100 Q LIS Fl
OREER A O SSRBES NN N A N R Q04 O S S T R 046 50

RSO0 RAQ S LBV LK CBI SRR H AV S QIR EHE © JUIRA 1 ) R IHAOQEHEK B [ O v
AIRAOCRIER Y0 QBN W QT dug S URERBEHFN DR D7 EEER-VSOELO N0 VP Q IR
K OELHDE A SISV SN N Do B850 AV ULBL K@ QL W TR (R 550] A
EEROWQ MR B OHL° WRBEEQEEE L OV D FhE O Qe
ﬁﬁﬁ@@ﬁ%t%ﬁ?@tw@ﬁ\%ﬁm%@&mﬁgﬁé%t6fﬁﬁo@zm‘ﬁ%témkﬂf§¥ﬁ®m\%
w/%hm&wi:@ﬁﬁ%%%@%kfm_ﬁ%u%w&ﬁ&énfbiﬁ\E%%@%ﬁﬂ%%f%@#ﬁﬁﬁ%ﬁh
W)U WO REENOQ Tmy Q| QLS aHe°

21



2 &40 VRED IR

O\ O W RIS KA 2 2 N7 RIS 0 Q IR S < LR 7 G D R0 K0 M 1o T & {548 | 4 mr T
) 2R Q KA KT EH Q A M HI O R A0 EIE L0 0 T RIIOHR S | Qb f il
200 000 REDBRBENE IRKER L 100560 K S BIKR TN\ 210887 ARV L4001 AWIREE O
LA SO0 R0 DA DN MRS Q IIER PR IE K © B L 050 & RIS VT AVED ) O 1 v
EVRGE: 20T

DK Q FREKHT QN DH Q4R B O V0 A BB IS R0 4010 O KK b QL Q K I 4 S B0 42y
AR T EEHRE o R L HE O 2 A0 B R 1 KIS N IR T I N EHEARAO0 <D U0 5007 4
QI ( = KAWL R OR° | |

4 BEOP Y VAEDWRBOOKE R0 QDT BLL WIELH 0 L7 HEN SO L EQRSNHO L B
CEEORERABEN LBV L0 QRBILLECESI” MKKIL MELOCETVEY <EQE<ONE ¥
KA OHEKQHRECKY nIHMBINCB O il Hh42 QIR 40 QRIEE - EE L ERMARE U
2° MANTHERT N N &L N Q EHLIIMITR U2 0 10" TN AL QB0 17 S Q #EH K Ao LD O
P’ DR <ERACQENADR D0 E e QREANMS EVNLL S L WAL L Bk %
1 & g = Q YR Q B R O RE A AV 2 4 0 0 0 D v md” sV Q MK Q AR Q KAV F I D 2 WERHE A 8.0,07 1o
WL EZH 0BV QKORBIBLL° O30 0" REHQIKIRI 2 WiV QIEE N IO TIeQ &0 EI0R
W S0 SRR S LA PRI OBE 00 285" BEKRL L B THE) VIR S L0858 020
R4 ,

22



D &2 ) QHUHRE L H ALOREFHBQ MW L IR D SR KR 0EIE VRIED B5R07 g0
S EI A E R0 1) UK S 0.210° LT CRMEBME L 8 Q BIRR T\ KA A0 .2 2\ 05
MRS 000 | QQEHREROCHUR <DAURKEACEBE QI QIRHEEL NG O HEALNIAQ EIE N
AORBIR IS AN THERY0 QI Msb O RIRT .8 AN LMY SR VRIEI O WY <D0V i
CEEOACHET 0 VMARE QI OV L DM ENT EENA O WPIEN B QHDQ KKK QI OIS
B SR AR & G S QA B0 Q B0 < D VR L A NEIED BQ NS QEIE VR e
Q&% AR LN L VLK B Q S N TR0 207 (RN Q § D0 DTEAVELS IV A 10°

QTN 1) QR KIBRSE QOBENENOQ L HL L FILLE N #H o ERY Q #1000 4040° Jals0Q
PR UL H A2 Q 425007 2 Q H SRR KM VD MR KOEDH I QL BuQEwdm iR @yl
R Q40 Q AU Q ERQ S E 440 1 T 40 Q 4J° . .

D0 2007 FUE AL T (|08 B A0S U HE 0 0 2850 20007 IR RV Db )
PR O 507 WRUL004 EERANR KON

A0V MERQE VBHLNE mMUENIIEY #Hivd QL0 QI (20 PHv4 0 LB | B <HUk
QML BLH P OSVEIEWSN BNV E Rt O Bav @ LR s” TEPAe-HIE L 0l
O LM AT R 948 0 42 4 B U BN S UL I L RR RS | IAus S0 Wy Q0
EEWMEKPEOES Y O EEDMAD S BV 43 0 MU 080° Wl 2 U0Q" L4007 Qv IV 0Q" (KX
A0 1) S Q M 0 WEESE 0 Oy DS 20Q7 T 2000 A0 L ELVES Al D 3008 S
RENOHOA DR 040 | W OBE P O B L ERIRE N AU EQ N 1 R O R 000 Q Q Hi<E
RO BRI Q BV $] DB 5 O\ D 0 0

10

23



e S R BRI N IO R 00 b7 R 30 TR R i B IRGIEK N {60 U0\ e QD v M 20 B <IRE W G
Bl 4000082 Q BT N R RO S 00 8O SH 0L 5 D7 N0 ) VR R VD I 42405 i
O EAVQRR D0 S RMLVRRE QN M OWEN O LY <ITS [QR) <42 MA@ Q&0

]

PO ALRN BAADOOC P DORLLT QAOHSL RO Q&0 U hONKE AT WRBSK R Byl

0 e |

NGB0 ML 5 AN W O ST RIDEEA D e DD’ D AU AR08 L0 Q48 O U Sk K
POL | OO 547 20 UKK RAOHLANNORNI QR RO MEQ VI KIMEBUE O th O Hom 2
RISV O W O R OV QRIQS W AVED 2 AN 0 D’

4.2 QARSI Y ARSI IC IR QPR AU D P B0 2° <IRQ £OM L o B BRI LB QA O
00 Q B DHEHIU LI VIC° VO BKR SRR Q 0 S-0 QN R ASEA) D IS 2T 5.045° my” &
BB U QoK N DB ORI 0 200 10 s L 5 (O @R 30,033 8 M I1HQ°

HIBER M OIS £ BT 00 % HMKIEIEE O\ A0 IL KB G Q 0 m s B 2 ORI M K O a2 3dh0on
R KEKES DR 1A VB VR NEER Y 2103000 oA 8 57 EEREKIEO Y LN UIN ¢ 988 S 57207 #QE
LA ABIOT o0 D D08 B rr ) DY 050243 AR AUHIA QORI D 57 I K Q %200 4082007 &

LR

SRO " <EREOLVERY APPSR HREHIEA S i E L #1058 0 40 & 5307

Hosm rJ Q4
(—) {eBRu s\ Q 0 Q I °
() R C HE W W A°

11

24



(@) WANO - 118N 2N0 -« Of | B\ = Wk B oK pid 9 IIREIE (HBiE) i mekm (B
@v®%@W?%%ﬁ%:ybmlw¢6:ko |

() BILEE N HHIBSR N VEREIO 1 210° WO | B & bR ANDDN KA O NS Mg @5 Q17
L ANRRNEYE S PRROZV O AR08 #60 O AU 0.210°

(10) & 4 DB N QAP {INUSIDN BRIEL B 5% EILLED B s 82 KK | #be 0%
S IRWEANT KE L LRITHQZE W0 QO puine HijeQ KiRRe

(EARELD T &A0H510— 15 ) o QB QWIIREL 116)0)

12

25



SH7TEE
AO AR H&F
(HEFER)

NFREARR - 2028 £ 3 AX
RILKET7FIv g #iE

26



[um—

oo

> w

A% TAEE (2025 4EEE) HIEKF

AO A (Re&TLER) T

ol RO &

Sf6&E11H2H

A Gl S R—IH
X 5 5l
e e ao| 10:380~11:30
A " F @ 11 R—3
Ik 2 3 (60 43
B B ¥ H

RBEBOANAHSET, 20 HEMRTFI, BEAK 2BV TIRWTER
Fuo

ZO THEMF X 1IR—H0ET, R—YOR%, HIRIAEFHEHOEMRE
NHoEBETIHBELHTL SN, FFFARAIRNTLIEE N,

(EEM-F) oz, TRERAM Z2REHFLUET.

RET, BTERHME Cr—TROIIIVBT]) TiAL, R—IR> - FEER
EEFERLTIEWTER A,

MRERAK] OZBILERER (1BIZDOZ 10PN TiE, SNTICZRELFE
CZRLEBBZII0ZEVLHFRTEDIDICRRALTLEX N,

BB, BT [RERRK OREINZEIIGEAL T EI N,
FIZHRARNH 5 UMNME, BAETRAL T ZZI N,
BECFROBENRD BT, AFHA, BFE, TIVT77Xv bk, @iEb 1FE
LTEATLZEE,

RER TR MBEAR Z2ELETOT, HER> TRWTERA.
TBEMT) B3EBR-TEIN,

27

C7



28

———CDOR—DFEE—

cr



29

——— CDOR—TFaH—

C7



1] ®O%EXZEHS, LITOBONCERZE,

“Sorry, I’'m deaf,” I say. I gesture to the apparatus in my ear — the universal sign for
my hearing aids not working quite as well as they should, hoping the mildly annoyed
waiter in front of me repeats his question with a little less visible frustration.

I’m in a burrito bar trying to order dinner, but this kind of exchange can occur in any
customer service scenario. Harried staff want to get the orders in, and customers behind
me are hungry. Hearing people perhaps don’t notice how *frenzied daily communication
is in our fast-moving society. But it has a significant impact on deaf people like me, who
regularly struggle to access information.

Too often I find myself apologising for the communication breakdown. I say sorry
in the hope that my basic good manners will eliminate the *exasperation of the hearing
person in front of me. (It usually does, and we’re soon fumbling for another way to

communicate, but (2) isn’t it troubling that the *oh-so British institution of politeness

extends to deaf people apologising for the very inaccessibility that discriminates against
them?

I didn’t always think this way. When I'was first (I ) having to wear hearing
aids as a teenager, challenging systemic discrimination would have felt *insurmountable.
Self-conscious, I hid the tech underneath my curly blonde hair, and avoided questions
about an identity I was yet to understand myself. A quick “sorry” to move things on was
) so much easier. It never got any less awkward to utter, only compounding the shame I
already felt around my deafness. But connecting with other young deaf people through
the National Deaf Children’s Society helped my identity to blossom — and my confidence
with it.

It opened my eyes to the *myriad ways in which deaf people are shut out of the
conversation. It helped me see that my limited British Sign Language (BSL) skills were
still an achievement — I was at least doing something to break down the communication
barrier, which is more than can be said for most hearing people. My new deaf friends
encouraged me to stop apologising for being inclusive, and even more, made me realise
I had to stop saying sorry for being myself — my communication needs are nothing to be
sorry for.

Part of learning how to stop apologising came through a greater understanding of
the social model. That () it isn’t my own condition(s) as a deaf and disabled person that

disables me, but rather the world we live in. In the burrito bar, for example, the masked

staff members and loud music made my deafness disabling.
Of course, there are other ways I could have detailed my access needs without an
apology: “I’m deaf, could you repeat that please,” being one of them. But transitioning to
4
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that script as a deaf person — never mind an autistic one, who swears by routines — hasn’t
been easy. Unlearning remains an ongoing process, and an uncomfortable one at that.

[ hope that in the long term I’ll be able to shed the shame and embarrassment I carry
as a result of apologising, as I learn to advocate for myself more confidently. But
ultimately, more work has to be done by hearing and non-disabled people to remove these
barriers so I don’t have to feel bad about asking for something to be repeated, or have to
ask for conversations to move towards accessible formats such as written communication.
We need to shift the narrative that ( I ).

But as we work in that direction, I’'m done saying sorry.

Any sy 2¢C D Y( o ) ) ifI can encourage hearing people to
reconsider their position as the default. By exposing our *ableist attitudes and
infrastructure, I can encourage non-disabled people to think about how we view deaf and
disabled people in our society, and sit with their own unease. I hope my advocacy will
help change societal perspectives. Deaf people deserve better — and, at the very least, a
more comfortable burrito dinner.

(Liam O'Dell, “I’m done saying sorry for being deaf — I want to change how society treats people like me,” The

Guardian, November 25,2022 & D —&EZ) (Copyright Guardian News & Media Ltd 2025)

*frenzied HROE L 7= *exasperation &)
*oh-so 3 2L, &TH *insurmountable TR TE721
*myriad MEED *ableist % FEAFEZAIR

M1 THEREOIZEDOLIARIEZEKRLTNSD, AXITHILTHBALRS
U,

B2 THERIFQTEENEVWEWIEZTEDESRIED, KD (A) ~ (D)
OFNSRLEY/ZHbDE 1 DEWN, LB TEARIN,

(A) Being able to communicate well by apologising is the British way of courtesy.
(B) For a deaf person to apologise is to discriminate against able-bodied people.

(C) It would not be a problem for a deaf person who cannot communicate well to
apologise.
(D) It is not necessary to apologise for the inability of deaf people to communicate

effectively.
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i3 ZM( 1 ) ICASERDETRBDZERD (A)~D)DHFNS 1 DR
O, LB TEARSI N,

(A) doing away with (B) coming to terms with
(C) making up for (D) getting out of

M4 TFTEHREQ) NEBWRTDZEZHALZUTOXEDZER ( H ) &
( 2 ) WEYIR HAREE AN E WY,

e » HZ&Eb( W ) ZELDEIVPLENTHETH S, ]

15 T#E@EBAFITRLRIN,

M6 22 ( I ) KASRBEYRBDERD (A)~D)NSRUELH
TEZABIV, IRBXHD accessibility &1 T HEERIIREE, #AHEE, B
EREFOMDY—E AT IV EATESZ &) 217,

(A)deaf people are responsible for accessibility

(B) deaf people are not responsible for accessibility

(C) both hearing and deaf people are responsible for accessibility

(D) neither hearing people nor deaf people are responsible for accessibility

Bl7 TEIG) © ( ORI, XRICEDEDIICUTFD O~®nEZ2EDE
UIRERFICHEDIBEZTANDEEZ, (7 W 1 W T IADBEBOES
EEZBRIN, FAUEBREZEREFERA LN &,

Any ( 7 )( Y1) ( YT )( ), if I can encourage hearing people
to reconsider their position as the default.

@D is @ discomfort @ it @ feel & worth ® I
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2] mOEXEHH, LUTOMOICERLZE,

650 million women and girls alive today were married before their 18th birthday.
That’s one of the startling figures contained in a 2021 UNICEF report about child
marriage. Africa’s *sub-Saharan region is home to nine of the ten countries with the
highest rates of child marriage in the world.

Ingrained traditions and cultural practices typically entrench such early marriages.
State or customary laws in 146 countries allow girls younger than 18 to marry with the
consent of their parents or other authorities. In 52 nations, girls under 15 can marry with
parental consent.

Early marriage among boys is also widespread, though the numbers are far lower
than they are for girls and young women.

And (1)_it is girls and young women who pay the heaviest costs for early marriage.

Girls who marry before 18 are more likely to be subjected to domestic violence and less
likely to continue schooling than their peers. They have worse economic and health
outcomes, a burden they almost inevitably pass on to their children.

Early marriage has been linked to poorer cognitive development and *stunting
among the children of such women.

Today, the practice is declining thanks to national and international policies, global
treaties and, since 2016, the UNFPA-UNICEF Global Programme to End Child Marriage.
But gains have been slow in sub-Saharan Africa.

@ What is it that drives the practice in the region? That’s what we examined in a

recent study. Using statistical analysis, we looked at the socio-economic and
*demographic determinants of early marriage among young women the Democratic
Republic of Congo (DRC), Malawi, Mali and Niger. Each of the four countries has sought
to introduce measures to discourage early marriage, but their challenges remain
formidable.

We explored several possible explanations and *variables: age at first intercourse,
education and literacy, women’s current age, region and type of place of residence, family
wealth index, ethnicity, employment status, and even mass media exposure.

34

C7



One factor stands out across the four countries in our study: education. Women
without formal education are more likely to marry early than those who completed
secondary or higher education.

The four countries have a great deal in common, including high poverty levels and
substantial under-15 and rural populations.

In each country, around 50% of people are younger than 15, and around half of the
countries’ respective populations live in rural areas (a full 84% in the case of Malawi).

Among the four countries in our study, Niger has the highest child marriage
*prevalence worldwide — 76% of girls are married before the age of 18. The rates stand
at 52% in Mali, 42% in Malawi, and 37% in the DRC.

For our analysis, we turned to the most recently available demographic and health
surveys from each of the four countries. We then applied a framework that seeks to
describe the important social-cultural and cognitive variables and their interrelationships
that underlie behaviours and decisions around reproductive health.

The answers we found as to why early marriage is so commonplace in these
countries were not always clear-cut. What’s more, there were 3)_lots of statistical

variations across the four countries and contradictions, as was to be expected.

For example, the average age of first marriage ranged from 15.3 in Niger to 17.1 in
Malawi. There was also a range in the percentage of women from the poorest wealth
category in the countries who had been married by 18: Niger (90.9%), Mali (80%), DRC
(70.3%), Malawi (63.1%).

Rates of early marriage dropped among women from richer categories, but were still
high: Niger (72.7%), Mali (65.4%), DRC (60.3%) and Malawi (42.5%).

The study also showed that young women living in rural areas were likely to marry
earlier than those from urban areas.

These variations’ social, economic, and cultural *underpinnings are likely complex
and would need some unpacking. In some cultures, for example, girls are married off
young as they are considered to be more likely to be virgins still and can thus fetch a
higher payment of what’s known as the bride price.
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Amid the many statistical variables that emerged, we were especially struck by

) the relationship between educational levels and average age at first marriage.

We found that the average age at first marriage in Niger, Mali, DRC, and Malawi
increased from young people with no education (15.1, 15.4, 16.2, and 16.4, respectively)
to those with secondary and higher education (17.0, 16.6, 17.1 and 18.5 in that order).

In addition, we saw that the highest prevalence of early marriage (by 18 years) was
found among young women with no education (90.6%, 80.3%, 70.9%, and 70.3%). It was
lowest among women with secondary and higher education (64.2%, 62.9%, 58.9%, and
30.2%).

Malawi is the only one of the four countries where school education is universal,
accessible and compulsory.

Education offers young women opportunities in life. In some African cultures,
( 7 ), allowing girls to finish or even attend school is discouraged as it is feared that
an educated girl is less likely to get a husband or be a good wife.

In Malawi, less than 15% of women have any secondary school education, and 42%
of girls are married before the age of 18 — the twelfth highest rate of child marriage in the
world.

There is an urgent need for governments in these countries to introduce programmes
that promote delaying the age at which girls first have sex and to equip adolescents with
knowledge about responsible and safer sex.

Policymakers should also work to promote prolonged enrolment in school for
adolescent girls. And, crucially, laws are needed — and must be enforced — that criminalise
child marriages.

(Sathiya Susuman Appunni, “Child marriage comes with a heavy cost for young girls in Africa — but there’s one

clear way out,” The conversation, September 27, 2022 X h —EFHE)

*sub-Saharan 7 7 U BN KEOHY N\ THE X D EICH DM OB R

C7

*stunt  FEFRE *demographic A DI#E&EF D *variable Z5%(
*prevalence fifT, BEfT *underpinning  E:H, HA
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1 FTEREOIZEOLSRIEEZEBRLTVWSED, HHALRIW,

B2 THREQOMWIRNTZEZXZRDTEELEGIIRAETZIT-N, BH
DR THSNIRSEERDS S, FICEN DD DN, AXFOBE
B 1B TEARI Y,

o

B3 THRHEQ)THEBINTWEELDARIEE, E0XdAHITEHENTVWS L
EFITRRTVWBN, AITEIL T3 &, HERH LRI,

4 THREGOITELT, EELBEEOKIIRIEEZFERA LN AUTH
LT2 /R, BRICHALZIWN,

M5 ZEW ( 7 ) TASHEDBEYREZRDO (A~D)DOHFMNS 1 DED,
RHE CTEARIN,
(A) consequently (B) therefore (C) whatever (D) however

M6 AXOANBNSELWEHIBTELELEZRDLI~6DHNE 2 DFEN

BETEZARIN, EZLEXHD the four countries surveyed &1, the
Democratic Republic of Congo (DRC), Malawi, Mali, Niger Z$87 ,

1  There are countries in the world where the law guarantees that girls under the age
of 15 can get married if they consent.

[\

Early marriage is also declining in sub-Saharan African countries.
3 No efforts are being made to reduce early marriage in the four countries surveyed.

4 One common feature among the four countries surveyed is the concentration of
population in urban areas.

o

In sub-Saharan Africa, young women living in rural areas tend to marry men
living in urban areas.

(o)

The author believes that early marriage should be treated as an illegal act.
11
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1] ®O%EXZEHS, LITOBONCERZE,

“Sorry, I’'m deaf,” I say. I gesture to the apparatus in my ear — the universal sign for
my hearing aids not working quite as well as they should, hoping the mildly annoyed
waiter in front of me repeats his question with a little less visible frustration.

I’m in a burrito bar trying to order dinner, but this kind of exchange can occur in any
customer service scenario. Harried staff want to get the orders in, and customers behind
me are hungry. Hearing people perhaps don’t notice how *frenzied daily communication
is in our fast-moving society. But it has a significant impact on deaf people like me, who
regularly struggle to access information.

Too often I find myself apologising for the communication breakdown. I say sorry
in the hope that my basic good manners will eliminate the *exasperation of the hearing
person in front of me. (It usually does, and we’re soon fumbling for another way to

communicate, but (2) isn’t it troubling that the *oh-so British institution of politeness

extends to deaf people apologising for the very inaccessibility that discriminates against
them?

I didn’t always think this way. When I'was first (I ) having to wear hearing
aids as a teenager, challenging systemic discrimination would have felt *insurmountable.
Self-conscious, I hid the tech underneath my curly blonde hair, and avoided questions
about an identity I was yet to understand myself. A quick “sorry” to move things on was
) so much easier. It never got any less awkward to utter, only compounding the shame I
already felt around my deafness. But connecting with other young deaf people through
the National Deaf Children’s Society helped my identity to blossom — and my confidence
with it.

It opened my eyes to the *myriad ways in which deaf people are shut out of the
conversation. It helped me see that my limited British Sign Language (BSL) skills were
still an achievement — I was at least doing something to break down the communication
barrier, which is more than can be said for most hearing people. My new deaf friends
encouraged me to stop apologising for being inclusive, and even more, made me realise
I had to stop saying sorry for being myself — my communication needs are nothing to be
sorry for.

Part of learning how to stop apologising came through a greater understanding of
the social model. That () it isn’t my own condition(s) as a deaf and disabled person that

disables me, but rather the world we live in. In the burrito bar, for example, the masked

staff members and loud music made my deafness disabling.
Of course, there are other ways I could have detailed my access needs without an
apology: “I’m deaf, could you repeat that please,” being one of them. But transitioning to
4
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that script as a deaf person — never mind an autistic one, who swears by routines — hasn’t
been easy. Unlearning remains an ongoing process, and an uncomfortable one at that.

[ hope that in the long term I’ll be able to shed the shame and embarrassment I carry
as a result of apologising, as I learn to advocate for myself more confidently. But
ultimately, more work has to be done by hearing and non-disabled people to remove these
barriers so I don’t have to feel bad about asking for something to be repeated, or have to
ask for conversations to move towards accessible formats such as written communication.
We need to shift the narrative that ( I ).

But as we work in that direction, I’'m done saying sorry.

Any sy 2¢C D Y( o ) ) ifI can encourage hearing people to
reconsider their position as the default. By exposing our *ableist attitudes and
infrastructure, I can encourage non-disabled people to think about how we view deaf and
disabled people in our society, and sit with their own unease. I hope my advocacy will
help change societal perspectives. Deaf people deserve better — and, at the very least, a
more comfortable burrito dinner.

(Liam O'Dell, “I’m done saying sorry for being deaf — I want to change how society treats people like me,” The

Guardian, November 25,2022 & D —&EZ) (Copyright Guardian News & Media Ltd 2025)

*frenzied HROE L 7= *exasperation &)
*oh-so 3 2L, &TH *insurmountable TR TE721
*myriad MEED *ableist % FEAFEZAIR

M1 THEREOIZEDOLIARIEZEKRLTNSD, AXITHILTHBALRS
U,

B2 THERIFQTEENEVWEWIEZTEDESRIED, KD (A) ~ (D)
OFNSRLEY/ZHbDE 1 DEWN, LB TEARIN,

(A) Being able to communicate well by apologising is the British way of courtesy.
(B) For a deaf person to apologise is to discriminate against able-bodied people.

(C) It would not be a problem for a deaf person who cannot communicate well to
apologise.
(D) It is not necessary to apologise for the inability of deaf people to communicate

effectively.
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i3 ZM( 1 ) ICASERDETRBDZERD (A)~D)DHFNS 1 DR
O, LB TEARSI N,

(A) doing away with (B) coming to terms with
(C) making up for (D) getting out of

M4 TFTEHREQ) NEBWRTDZEZHALZUTOXEDZER ( H ) &
( 2 ) WEYIR HAREE AN E WY,

e » HZ&Eb( W ) ZELDEIVPLENTHETH S, ]

15 T#E@EBAFITRLRIN,

M6 22 ( I ) KASRBEYRBDERD (A)~D)NSRUELH
TEZABIV, IRBXHD accessibility &1 T HEERIIREE, #AHEE, B
EREFOMDY—E AT IV EATESZ &) 217,

(A)deaf people are responsible for accessibility

(B) deaf people are not responsible for accessibility

(C) both hearing and deaf people are responsible for accessibility

(D) neither hearing people nor deaf people are responsible for accessibility

Bl7 TEIG) © ( ORI, XRICEDEDIICUTFD O~®nEZ2EDE
UIRERFICHEDIBEZTANDEEZ, (7 W 1 W T IADBEBOES
EEZBRIN, FAUEBREZEREFERA LN &,

Any ( 7 )( Y1) ( YT )( ), if I can encourage hearing people
to reconsider their position as the default.

@D is @ discomfort @ it @ feel & worth ® I
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2] mOEXEHH, LUTOMOICERLZE,

650 million women and girls alive today were married before their 18th birthday.
That’s one of the startling figures contained in a 2021 UNICEF report about child
marriage. Africa’s *sub-Saharan region is home to nine of the ten countries with the
highest rates of child marriage in the world.

Ingrained traditions and cultural practices typically entrench such early marriages.
State or customary laws in 146 countries allow girls younger than 18 to marry with the
consent of their parents or other authorities. In 52 nations, girls under 15 can marry with
parental consent.

Early marriage among boys is also widespread, though the numbers are far lower
than they are for girls and young women.

And (1)_it is girls and young women who pay the heaviest costs for early marriage.

Girls who marry before 18 are more likely to be subjected to domestic violence and less
likely to continue schooling than their peers. They have worse economic and health
outcomes, a burden they almost inevitably pass on to their children.

Early marriage has been linked to poorer cognitive development and *stunting
among the children of such women.

Today, the practice is declining thanks to national and international policies, global
treaties and, since 2016, the UNFPA-UNICEF Global Programme to End Child Marriage.
But gains have been slow in sub-Saharan Africa.

@ What is it that drives the practice in the region? That’s what we examined in a

recent study. Using statistical analysis, we looked at the socio-economic and
*demographic determinants of early marriage among young women the Democratic
Republic of Congo (DRC), Malawi, Mali and Niger. Each of the four countries has sought
to introduce measures to discourage early marriage, but their challenges remain
formidable.

We explored several possible explanations and *variables: age at first intercourse,
education and literacy, women’s current age, region and type of place of residence, family
wealth index, ethnicity, employment status, and even mass media exposure.
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One factor stands out across the four countries in our study: education. Women
without formal education are more likely to marry early than those who completed
secondary or higher education.

The four countries have a great deal in common, including high poverty levels and
substantial under-15 and rural populations.

In each country, around 50% of people are younger than 15, and around half of the
countries’ respective populations live in rural areas (a full 84% in the case of Malawi).

Among the four countries in our study, Niger has the highest child marriage
*prevalence worldwide — 76% of girls are married before the age of 18. The rates stand
at 52% in Mali, 42% in Malawi, and 37% in the DRC.

For our analysis, we turned to the most recently available demographic and health
surveys from each of the four countries. We then applied a framework that seeks to
describe the important social-cultural and cognitive variables and their interrelationships
that underlie behaviours and decisions around reproductive health.

The answers we found as to why early marriage is so commonplace in these
countries were not always clear-cut. What’s more, there were 3)_lots of statistical

variations across the four countries and contradictions, as was to be expected.

For example, the average age of first marriage ranged from 15.3 in Niger to 17.1 in
Malawi. There was also a range in the percentage of women from the poorest wealth
category in the countries who had been married by 18: Niger (90.9%), Mali (80%), DRC
(70.3%), Malawi (63.1%).

Rates of early marriage dropped among women from richer categories, but were still
high: Niger (72.7%), Mali (65.4%), DRC (60.3%) and Malawi (42.5%).

The study also showed that young women living in rural areas were likely to marry
earlier than those from urban areas.

These variations’ social, economic, and cultural *underpinnings are likely complex
and would need some unpacking. In some cultures, for example, girls are married off
young as they are considered to be more likely to be virgins still and can thus fetch a
higher payment of what’s known as the bride price.
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Amid the many statistical variables that emerged, we were especially struck by

) the relationship between educational levels and average age at first marriage.

We found that the average age at first marriage in Niger, Mali, DRC, and Malawi
increased from young people with no education (15.1, 15.4, 16.2, and 16.4, respectively)
to those with secondary and higher education (17.0, 16.6, 17.1 and 18.5 in that order).

In addition, we saw that the highest prevalence of early marriage (by 18 years) was
found among young women with no education (90.6%, 80.3%, 70.9%, and 70.3%). It was
lowest among women with secondary and higher education (64.2%, 62.9%, 58.9%, and
30.2%).

Malawi is the only one of the four countries where school education is universal,
accessible and compulsory.

Education offers young women opportunities in life. In some African cultures,
( 7 ), allowing girls to finish or even attend school is discouraged as it is feared that
an educated girl is less likely to get a husband or be a good wife.

In Malawi, less than 15% of women have any secondary school education, and 42%
of girls are married before the age of 18 — the twelfth highest rate of child marriage in the
world.

There is an urgent need for governments in these countries to introduce programmes
that promote delaying the age at which girls first have sex and to equip adolescents with
knowledge about responsible and safer sex.

Policymakers should also work to promote prolonged enrolment in school for
adolescent girls. And, crucially, laws are needed — and must be enforced — that criminalise
child marriages.

(Sathiya Susuman Appunni, “Child marriage comes with a heavy cost for young girls in Africa — but there’s one

clear way out,” The conversation, September 27, 2022 X h —EFHE)

*sub-Saharan 7 7 U BN KEOHY N\ THE X D EICH DM OB R
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1 FTEREOIZEOLSRIEEZEBRLTVWSED, HHALRIW,

B2 THREQOMWIRNTZEZXZRDTEELEGIIRAETZIT-N, BH
DR THSNIRSEERDS S, FICEN DD DN, AXFOBE
B 1B TEARI Y,

o

B3 THRHEQ)THEBINTWEELDARIEE, E0XdAHITEHENTVWS L
EFITRRTVWBN, AITEIL T3 &, HERH LRI,

4 THREGOITELT, EELBEEOKIIRIEEZFERA LN AUTH
LT2 /R, BRICHALZIWN,

M5 ZEW ( 7 ) TASHEDBEYREZRDO (A~D)DOHFMNS 1 DED,
RHE CTEARIN,
(A) consequently (B) therefore (C) whatever (D) however

M6 AXOANBNSELWEHIBTELELEZRDLI~6DHNE 2 DFEN

BETEZARIN, EZLEXHD the four countries surveyed &1, the
Democratic Republic of Congo (DRC), Malawi, Mali, Niger Z$87 ,

1  There are countries in the world where the law guarantees that girls under the age
of 15 can get married if they consent.

[\

Early marriage is also declining in sub-Saharan African countries.
3 No efforts are being made to reduce early marriage in the four countries surveyed.

4 One common feature among the four countries surveyed is the concentration of
population in urban areas.

o

In sub-Saharan Africa, young women living in rural areas tend to marry men
living in urban areas.

(o)

The author believes that early marriage should be treated as an illegal act.
11
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1] womFemz, UTOMNEZRSW,

After water, sand (including gravel) is the second-most exploited natural resource in the world,
earning it the nickname ‘the new gold’. Sand has been extracted from beaches, coastal dunes and
watercourses at an accelerating pace in the past 20 years, with the two leading drivers being sand’s
use as aggregate* in concrete, and for beach reconstruction to protect coastal property. In 2019,
demand for sand reached 50 billion tonnes per year. Europe and Asia remain the larger markets.

Sand mining causes environmental, social and economic damage worldwide, with the researchers
of this study presenting the different aspects of this damaging practice. (1)Current rates of sand

extraction exceed natural replenishment rates. leaving mined ecosvstems very slow or even unable

to recover. Sand mining changes how waterways flow and flood, threatens water security and lowers
groundwater capacity, in turn raising water costs for local communities. It causes habitat loss and
reduced biodiversity (especially for aquatic ecosystems), also contributing to climate change through
the sand extraction process. The resulting erosion removes protection against coastal hazards, such
as hurricanes, and extreme waves, and threatens critical infrastructure such as roads and railways.
Sand extraction also damages coastal scenery which is necessary for tourism.

In the EU, mining for any mineral is subject to numerous environmental regulations and impact
assessments, including directives concerning nature, industrial emissions, waste and water. Outside
the EU, coastal and marine environments are protected via at least 15 regional conventions and other
initiatives and legislation. However, outside the EU, illegal mining and trade can create an
atmosphere of corruption in many coastal societies and leading to the creation of violent social groups
(‘sand mafias®) that protect the ‘illegality’ of the activity, state the researchers. Given the difficulty
of regulating sand mining, the researchers highlight the ‘dire’ need for global policy with real impact
— policy to reduce sand mining and its adverse consequences for coastal areas, which are complex,
severe, urgent, and ‘an out-of-hand problem’. '

While sand may wrongly be considered a vast or limitless resource, its high-demand uses —
concrete aggregate and beach nourishment — require sand of high quality with specific attributes,
making it no different to other natural resources with a non-renewable, limited supply, argue the
researchers. They call for a better management framework, exploration of coastal sand alternatives,
an understanding of both the complex sand life cycle and coastal sand-supply network, and greater
recognition of the concept of ‘sand rights’, via approaches that:

» reduce sand consumption;

s levy taxes and royalties on sand extraction;

» regulate the coastal sand mining process; and

» change construction methods and approaches to reduce the use of aggregate.

They discuss practices that could enable this, and suggest guidelines to steer global agenda-making
on the regulation of sand extraction. For example, other mining waste could be dry-mined for sand;
concrete could be recycled and used more efficiently; filler materials (e.g. construction waste or
pulverised glass) could be used to regenerate beaches (though risks to human health, and impacts on
the wider ecosystem and biodiversity would need to be considered); and new materials could be used

-4-
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in place of concrete (e.g. microplastics, timber). Even if it is unrealistic to eliminate concrete
altogether, companies should move towards alternative materials in place of concrete, the researchers
say; the construction industry should adopt a (2)lifecycle approach, with the environmental impacts
of materials considered and minimised from design through to end-of-life/disposal.

In terms of management, the study recommends empowering communities, including those in
downstream environments who would be affected by sand extraction, as well as those who are reliant
on sand resources (including local tourism industries). This would require addressing social contexts
that include poverty, lack of education and knowledge of the impacts of sand extraction. The
researchers indicate that sand flows through a complex cycle, just as wind and water do, and
disrupting its flow inflicts damage ‘downstream’. Managing the use of sand requires integrated
regional management between offshore regulators, coastal communities and the associated river
basins that are the upstream sources of sand.

(Directorate-General for Environment, European Commission, Call for better management of
coastal sand mining to halt ‘dire’ consequences, 27 June 2023 X ¥ —ERELZE)

()

* aggregate: something formed by adding together several amounts or things
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2] koOEEEHS, DFOMNELREY,

A light-brown complex in a residential area in western Tokyo’s suburban city of Fuchu could easily
be mistaken for a city hall. But a closer look at the stone inscription at its entrance reveals the identity
of this facility: Fuchu Prison, Japan's largest, all-male penitentiary. It also houses the biggest
population of foreign prisoners in the country, and as such it is taking measures to accommodate them
in terms of language, culture, food and lifestyle.

“We don't really give them special treatment just because they are foreign nationals,” said Atsushi
Takada, an official at the prison. “But since the environment and culture in which they were brought
up is too different from that of Japan's, we need to treat them differently.” In a recent media tour,
reporters were given a rare peek inside the prison, home to some 1,200 inmates.

As of December last year, Fuchu Prison housed 353 foreign prisoners representing 58 nationalities
and speaking 52 languages. Chinese nationals make up the largest population at 20.1%, followed by
Vietnamese prisoners, at 17.8%. Most of the foreign inmates have been convicted of crimes related
to drugs (57.8%), followed by robbery (12.7%) and theft (less than 10%). Meanwhile, the top crime
comimitted by Japanese inmates is theft, followed by drug-related crime and fraud.

In 1995, Fuchu Prison set up an international division — the first in Japan — to support the lives
of foreign inmates. It is tasked with matters that range from interpretation to investigating the
problematic treatment of foreign inmates behind bars.

Different options

In terms of food, foreign prisoners are given the option of halal or vegetarian meals, or even
replacing cooked rice with bread. While Japanese inmates have a shared cell depending on their
offenses, foreign inmates often have a room of their own to avoid possible clashes due to cultural
differences. They also have the option of a room with a bed instead of one with a futon mattress, the
former of which is typically larger. In the past, Japanese prisoners who had returned from abroad
joked that they ought to be provided with a room like foreign prisoners since they were returnees, a
prison official shared, chuckling.

Fuchu Prison also supports the religious needs of inmates by holding prayer sessions from time to
time. “Christians have dedicated rooms where they gather, and church priests or pastors come to offer
prayers,” Takada cited as an example. The frequency of such prayer sessions — typically once every
month on days when priests are available — often depends on the wishes of the inmates, he added.

Prisoners at Fuchu Prison are also given access to newspapers such as the Asahi Shimbun and
Yomiuri Shimbun for Japanese readers, The Japan News for English readers and People’s Daily for
Chinese readers. Another perk accorded to foreign inmates is the option to call their family and
friends abroad, since they don't get to see them face to face, unlike Japanese inmates.

Clean and spacious
When reporters were led through the door that leads to the area where prisoners are held, what

..6..
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immediately stood out was how clean and spacious the place was. Despite occasional shouts from
guards reporting to their superiors echoing through the hallways, the atmosphere was largely quiet as
inmates diligently worked on assigned tasks in silence. A metal fence at the top of a staircase —
intended to prevent suicides — and security guards standing at every corner are a reminder that the
building is indeed a prison.

On weekdays, inmates get up at 6:45 a.m., have breakfast and report to various workshops to work
from 8 a.m. to 4:40 p.m., except for a lunch break. There, they do anything from repairing cars to
producing wooden furniture and printing postcards. At 9 p.m., it's lights out.

During the media tour, several prisoners who were ill or going through drug withdrawal symptoms
were left confined in their cells, which would otherwise be vacant during the day, their eyes boring
into reporters passing by. Takada, the penitentiary official, said that prisoners who have been
imprisoned in other countries comment that they feel safer here. “Many of them say that this is the
first time they are able to spend their prison life without feeling their life is threatened,” he said. Still,
some complained that the rules are overly strict.

Declining numbers
Despite the steady rise in Japan's foreign population, the number of foreign prisoners —

categorized as “F” to distinguish them from Japanese inmates — has been declining for more than a
decade, according to Justice Ministry data. As of December 2022, there were 1,401 foreign prisoners,
comprising 4.1% of the prisoners total. In the whole of 2022, prisons received 400 new foreign
convicts, considerably lower than the peak of 1,350 in 2006.

One factor contributing to the decline is Japan's 2003 ratification of the Council of Europe
Convention on the Transfer of Sentenced Persons, which allows foreign prisoners to serve
two-thirds of their time in their home countries. Japan also has similar bilateral treaties with
Thailand, Brazil, Iran and Vietnam. “There are those who want to go home because it is good for
their mental health to be able to speak their native language,” said Takada. “Inmates do not have to
(serve prison terms in their home countries) if they don’t want to,” he said, adding that the decision
often depended on the condition of prisons back home.

Choosing to remain in Japan means foreign prisoners will face certain challenges such as the
language barrier and the possibility of their visa expiring during their time in prison.

Inmates subject to deportation are sent back to their home countries after serving their sentences,
except for cases such as for those with a Japanese spouse who may be allowed to remain.

Having an expired visa prevents a foreign inmate from signing up for certain programs offered in
prison. A female foreign prisoner in Wakayama Prefecture wrote to the Center for Prisoners’ Rights
Japan to highlight this predicament. She wants to sign up for vocational training but is unable to do
so because she does not have a valid visa. “I am unable to even apply even if I wanted to,” she said
in her message to the center. “I am strongly interested in participating in this job training program as
it will be beneficial to me after my release from prison.”

Fuchu Prison, which offers vocational training and job support for Japanese prisoners before they
are released, finds it challenging to support foreign inmates in a similar fashion, according to Takada.
“Unfortunately, foreign nationals have to return to their own countries due to immigration
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procedures,” he said. “So while we can support them working in Japan, it's quite challenging to do
so in the current situation.”

(K. Kaneko, Fuchu Prison Adapting to Foreign Prisoners, The Japan Times, 20 May
2024 £ D —ERHKE)

il  Imagine that you are a foreign (non-Japanese) inmate in Fuchu prison. Write a letter
{(approximately 200 words) to your family abroad about your life in Japanese prison. In your letter,
include at least three facts or ideas from the text. Make sure to use your own words to explain these
facts and ideas, and underline the facts and ideas from the text in your answer. Although Fuchu prison
is a prison for male inmates, you can answer as a male or female inmate. Indicate the number of
words you have written at the end of your answer sheet.

66



SH 7 EE
AO A i & &
(IRZFER)

NFREARR - 2028 £ 3 AX
RILKET7FIv g #iE

67



RibKE ig#%rs BER AOA 1143

o ¥R &

RERBER : 12309

xr
=

N
H¥

P4

FRERRIZARD 3.

2. TRNTOMERBO LERIC, RBRESZHLAL, HERSOFrh & REIC

NS ok ®

W3 2REOBEETA . BERREEREERAL THELIIRWV. 1
M EE % 1 MOBERRIZE X 2R WIESIR, FTHOBEREEZEAT 2D
T, RBREBICHLHEZ .

BHIEDBETD, EHOMERAKERE T2 .

HERARSDERBEZ, SBRESCHELES .

MBI OWTHRBDOH 2 ¥ 213, FBREEIcCHLHZZ,.
BEERYREHALRVZ .

BHEN, Av—1r71Y, 27y FEOEFEEHBIIBRERZTID, »IZA
A3 Z Y.

68



Pl(z)=z8+z6+z5—z—lkb, Po1(2) =P (P(2) (n=1, 2, 3, ---) & 5.

FREBEAMEL, o= COSQTTr + z'sinzT7T %5, Pyps(a) Z r(cosf +isinf) (r > 0,

050<2m) DETRILE, red2KRDX.

69



[2] KR 0 < o < 1 TEBREBEE f(z) 25KD (a), (b), (c), (d) ZBFTTHELT
WL T 5.

(a) IXF'E'iQ_S_ < 1T f(z) = f(1 —z) B D ILD.

(b) 1(0) = -850 () =6 TH3.

(c) f(z) XX 0 <z < 1 THDFIRETH D, ZOEBEE f'(z) BXE0<z<1T
WOFIRETH 3.

(d) K0 <z < 1T f"(z) < 0D ILD
CDrE, UTOMWIEZ X.

u)f(%)@@%*m;.
(2) F&ER |

/? f(z)dz >0
0

P L0 Z b R k.
@)Eﬁ——é <2

=T THEG R g(x) %

~f(-22) =4 (- Sw<0)
g(z)=4q flz)+2 (0sz=1)
5
? ~f3-22) -4 (1<z=7)
TERTS. D%, EED

5

I= /_j 9(z)dz

X, I>0, I=0, I<0D3b0 e dh, HAL L HITERX.

70



EEREEEICBNT, o EEY y EENY b ICERTHE LI RADI L E BFA ¥
IRZrizFs. UToMWZEZ K.

(1) nZ 238K 7T5. ﬂﬁy=%2x$ﬁﬁi@2l—gﬁx=l, r=nTHX
Wiz, BEFENORE:Z D, 35, 7L, D, 3EFREZELdIDLT 5.
M D, TEEh 3B FROMEEE Ph) ¥ L, D, DEHEZ S(n) 35, ZD

v & R lim 2wk k.
n—oo S(n)

(2) nXEOENY L, BETENORNY o+ < n? K& ENBETHOBEEE
Qm x¥5. cors, @R im 20 g

n—o0

71



[4]L ¥ RO 2XFRERELEDPBECENTTEZbD% P5F L IR LITS. 2
T, BEBRIZLE RDO3BARLDI—AIZAVEH, ARV FHEH-oTDH L.
BEE L, w RBEWBXFOREE wDEXY WS, 2 xiE, RX20DHEEIZLL,
LR, RL, RRDAATHY, BXn DHFEILWT2 @D 2. BB ICNL, XFLOD
BIREGEERIIZ L TTEIHLVWEER Ly, XFROAIEGE ZHITAZ LT
TEIHLVWEHGER ot 2 2nBL. 22 X21E, v RRLRDY %, LviZ LRRLR
THY, Rl RRRLRTH 5.
BEEwIcR L, BX f,(z) ZROHFRIG), (i) TIEREET 3.
6) fu(e) = =25 fala) = 5o+ 1

(i) BEB v ITNL, fro(@) = fr(fo(2)) 22D fro(z) = fr(fu(2)) 25 5.
TOrE, UTORWIER L.
(1) frro(z) ZR® X.
2) whBELITLLE, FER
0= fu(0) <
2D LD Z & RFEFAE X,

(3) nBEOEML TS, w, s 2L BICESn QHIELTS. ,(0) = £,(0) BHD
MOLE, w2 ZFA—DHEETHZ I L BIHE L.

4) w, 2% L DICHBLTE. 200%R f,(z), f(e) HFLWLE, vk 2 3A
—QHETH S Z LRI L.

w|oo

72



RALR A EE B R AO AR T
e 1

AEREFRA  9:15~10:15

ER
-FBIEAE 3K (RIEEEYD 410, BEEE 2, EEK1HK

- 2 TOREBKICHOVT, FBOBWICSTREESSLUVKL%E
BATHZL,

- BERKIEIEERZEY, AESRY B L-E0FEFLTE
Mmz@RLHSZ L. |

- BRI, BERR, ERERETENRTI0THLREOEL
Ze&.

73



AR 1

FRECEL TR, SRETTRIEZAAPHEOBRBEDRLT Z L.

Bl %oorckTPaTEEEsES v CEATEREEm OR1 2, FUTELEC
%tbfmé,ﬁ%ékgﬁﬁﬁlt%LDWZK@%bk.W@%Eﬁﬁ@%#?%é
Y LUTHUTOBWIREZ &, ‘ '

(1) 1D XS EHEIP—ERLTREZBELEZS.
(a) HEHZAINVF—DPRTFTZ L %, HEROKR 1 LR20FE vy, vy K
XK.
(b) f (1)(a) DB/HIW, KEFRE (TR X DFRED eld 112k 3 L 2RE.

K1 K 2
L \w (0
~1

(2) M2 k5 CRIDICERIE X 555 E X 5. HiFEk, W1 k2 EthehE
BRIV T, O THBILE. 6, 0, O XIHEOR L OETHEIIR LT
FNFhAE o, FTHY, REXX v, v9 THolz.

Bk 1
[ N\oo,
)
- OBR2
5 22R1 2 E %
B 2

(a) Bk 1 IR 2 DEROMICRY 5 FHOH Fy, Fh %, £hEROROHD Oy,
Oy 2B L UTRAICHRE AR MHAIRE. ZOMWZOWTIEEROA
TEWw.

(b) BEOMIAPEHVEREOES S At T3, EEIE~Y MV mby, miy,
BIUONE FALt OBRRE2EY. %7, moy, FAt%, R1oHD 0, %
e L TRIT RS AR RBICRE.

(¢) ZOBRIBVTHEMIIAF—DRET 5L &, BEHROR] LIR2 0%
FHABRTAE o+ 8 2RD X,

(d) B (2)(c) PDBAIK, HEZRORLILR2DFEX vy, v B v & BEHAVT

RE.
(e) F (2)(c) PIHAEI, KFEFREK e DfEZRD K.

74



Bl 2 EBascos oo, EBXEm oM EB ) RROMITS. ®
3Dk, BOMmEE, KELKELEOS ORI FIFs. BrBddM0 2%
LT, SREEA GREMN) TROLMIEETES. B85 DITiE, $RERS k OBL
THWVZRD =B DR - TS, XMz, DNXRARPIO AT s Ty
3. ABRICELEZHE, BOFREICHN L TEEICZTHATWS, EAMEICT > TV
2r iz, ZREFZEAETH 3. MHReIHEOMICEENIZZR L, MRIEIFCE- TR
SR, M4DE5cHEEITIZE, BbYIE, R0 2Plr LEEELoMOH
B o CEES 228, 1BRIEECKTELEDS. PELAE» ol -BOEE Y 0 (4
ME5P7) £33, 043, BRPHUZHARZEL S 3. BrIREEHLRL. &
DAX LN, BbUOKEX, $hokx B, MBOBIMIEHTES. Bbhy
BTG 2 & &, BEIEHIIMETE S, EAMEEOKRZ X% g 55, HTFORMW
IEZ XK.

-k m
FHER (o , BEY
{12
'P
=3 A
A
L PR
7, 7z v 7
X 3 & 4

(K= D25K)

75



(1) M4wRLALSic, BbHIEHT 2EH M (HoERAR) % F s
3. FlX, 0083 3MEL2IELT 5.
(a) #2350 (0> 0) BIENTWBLE, Fi, m, g, k, £, 0 OF»o0ERD
D%EANTRE.
0] TP VIHFEEEZD. TOLE, cosf=1, sinf=0L55ILHT
3. ZhooalKXefES5 L, F I

F = —kt0 + mgb (1)

rRES.

(b) I (1) D F BMETHTH 57121, ZRER LD, HEHEE LDDKEL
RINIR SN, ke, m, g, LDFPORBERDDEHANTRE.

(¢) k> ke DBEEEEZD. % 0y (60 > 0) BRI THIEXETHS, Zok
FEMEL:. FEML TS 0DHDTO LRZETORMT %, m, g, k,
L DFPHRETZD DEANTEYE. LKL, b EHoihdneds.

(2) k=2mg/t DHEEEZS. 3D XS CTHBPIENLEZRETIHELTHNEES

D2, KEXHP v T, KESABEMEOTREXE5X 720 20iEj2#E 2 5.

(a) BRAEGZIEMER L LB L 2B VOB RLY— Uy &, FROMHES
LB DOMUBLAINF— U, ODMU = Uy + U, 28D Y DALE L
F—rWd. z=cos@ LT, U%, m, g, {,  DF»SHERDDEZH
WTRE.

(b) z 2D 5 BEQEFEAN 0z <1 THBILIERLT, z & U 0BMKRE
KT 77 70MER, RERKOIEEDANNTHIT.

(c) BH HPIKRENET 3720101, FREOREZ v, HEMHEv LDHKE
RBRFNERLRV. v &, g, LOFIOLBERDOEHNTHE.

76



FALAREH A% AO AR ITHA
SR 2

SRERRSRY  10:40~11:40

ER
- FIRERIE 4 1 (RIE2E® 5 1K), MEME 2K, ERE 1K

- ETORERKICOVT, LHBORICEBRESEIUVKS%E
RATHI L.

- RERAKEAEZEY, BEISBY B E-0EFLTE
MmzRLHEBZ L,

- BIRERE, EEAE, ERREZLTERRT 520 THLIRO AL
Ze.

77



SRR 2

MEICIE LTI, MEREI TR ELHPHEOBRE Tz L.

Bl wmmofsBEsr, 2l s8TFOEBICOWTOMTFOMVIZER k.
y—ny OEEIOHBIESE k¥ 5 5.

(1) M1DX5C vy FHELDFEA (0,0) KERE Q (Q > 0) OB BV
(a) FELEDHK (a,0) (F2FLa>0) KBIZEHRY MLV E = (B, BEy) %,
k,Q,a ZRWVWTRYE.
(b) EHEDK (a,0) (F2FLa>0) TBIZBEMV %, kQ,a ZAVTHEE.

BAIIEREL HA L §5.
Y

Q

(0,0)

X1

(2) 20 X351 2y FELD (L,0) & (—L,0) ® 2 BRI Q (Q > 0) O:REH
PEVE. 20200 AEMETE ICEEIATED, Bhrubor T 3.
(2) z Wl EDA (2,0) (=L 0 <z <L) RBYBEHRY ML E = (B, E,)
%, k,Q,L,xz ZRWVWTHRE.

(b) y it EDE (0,y) (ELy >0 CBIBEHRY M\ E = (E,, E,) %,
k,Q, Ly ERAVTHRE.

(c) FHELDEEDA (z,y) CBI BBV %, k,Q, L, z,y BAVTRE. AL
IR R A Y T 5. |

(d) BERARCBESNBORABHNEOBRFEIN TS, ZARIERET 2
CEEIRERT. ORIV TIREOAT L.

y
Q Q
L L T
(—L’ 0) (L,O)
X 2

(KR—J12D3)

78



X3

(e) KI3D &SI, ZD220DMBRDED D 2 X N/- BRI CHIT.
DEFFEDHFNIFEARC—HL, ¥R 2L TEXIIMETESZ DL T 5.
DrE, zy FELEDH (3L,0) XBII2BHOAEZX F 2RD X.

(3) X3 DRED SBWAEDHRBREIMORE, M20REBICELE. Bitm, BREq
(q>0) TAEXXDMHETEZHNT A%, yill bDsg (0,0) (F=ELb>0) »5E
F(0,0) WD o THM v TITHH L. BF A B y il OHENCE & 5T 5 7-
DITX, I v 1EH 3 v, U ETRIFNERS W, v, %, k,q,Q,L,m,b%H
WTEE., HTF A OEENE zy FEANTEZD, BEHOBBIIEHR LR TIW.

-~
L
-
—

79



R 2 4D X3, AEROERTE 3REH V, 0EM, EHE R 0K, BRA
BCOary7Fr¥—BEIURAL vF Sy, Sy poRZEEEDS. ILHAVTFTrH—I1T
BERMIZZ<DLAONTES T, Sy, Se S DIV TWVS.

D E S, F

— ] —
R

Vi m— R cC ——

4

(1) Sy U RBLREL %, D Ahd E AORZCHNZER L %, Vo, R BHWT
i

K2, Sy ZBAC-% %, S, AL 3. S, 2FAL 2802V Fr¥—0BKBIEZE Y, S,
PEHAUC-BREr Mo -RHEEt 235 Bt CBIZKAEEBLY LZLEDF &
DBEN (aYFrH—oiREOEBNE) # V,D Ah» 5 EAOAERENSENRE [, E
B HEADHREZHNZERE L, LT, UTOMWIEZ k.

(2) BRL Y L%Z,V, Vo, ROFLOLBERDDEHOTRYE.

(3) Bl ¢ (t > 0) 7 5 BUNEESTE At OBic 2 ¥ 5 o 9 — OB AEH AQ 7513 AT L
7z. AQ %‘, At, L, I, @quﬁé%gﬁ%@%ﬁb\fﬁﬁ

(4) BNRBER At ORIC V 23 AV BIE LT &, 2V F v —oliRE OB
EOEBE QL v REL. ZITAt - 0OMmR2L 2, 2R AL 3 & ¢
%%. &k, V, Vo, R, C OFDLBELDDERAVTRE.

(KR—=V1coTK)

80



(5) 2y FrI¥—OMREOBME V Xt DBIEL LT
V= _?eat + B8 (o, BITER, e BEANMEOE)
TEzxoNn%. B (4) OBREEFALT, o, 8%, Vo, R, C DF R SLRBZHDE
FWTER.
(6) Bt > 0 TD I, I, DRMZMDHRTERS 20027 7 &, FERMRDOFTED
Wz E e DTRFE & |
(7) B t=05»5t=T %¥TIZ, 200BH LD HEET I 2 - LA W 1X

Ja

DESIWTHMATTRDDZENTE S.

(a) ZeMll| > || 4 |CAZMYIREEE, T, I, L, ROFLLLERDD
RV THRYE.

(b) D EETTZILWCED, WET, Vo, R, C OFHSHBERLSDENT

7 dt

W =

81



WACKRF R FH R AO AR ITHA
23

SUERRSRY  12:05~13:05

ER
- FIRERIHE 6 it (RIBEFH TH), BERK 2 W, ERE 1K

- 2 TOMREREICOVWT, FEORICERESHELIUVKR%E
SBAT B L,

- BRERRBEEZEY, ABPRYVECEEoEF L TE
Mmzs@RLHEBZ L&,

- BIREFIR, ARE A, EREELTERIRT 30 TELELSAL
Ze.

82



(131}

A 3

fRECER L T, #ERET TREZASPHEOREDEL T Z L.

R 1

WY (2=5K) FEREb3EEE, cy FH WA BRE BT 5. EFOF#E? U
3. k7, BEROZEMIZEPGHIAEDEEOEMEZRL, BEMEhIMERIE
£3 5. BAEICX BZEBOEIIEHETEZ L LT, LTOMWIZEZ X.

(1) BEF2ERE CFEHE) 2z HMOEQOREIEDo TS, Fllt, (& (z,y) 128
FBERIC X BIEEDEN F 75,

_F:/mm{%#(v—%>}

TRES LTS, 22T, f 3HFRORE, A ZEDEHTHS.

(3) COBRDEEAN %, f, U OFHo0BERS D2 FWTEY,

K1DkdiZ, HAEP—EOERE v(v<U) Tzl L2 EDRAXITBEI L2225,
FBEEHEAL TH 3. BNE IR L = 0 1Tl oo 2@ L 7.

y
] =
~—— =
OI Xg Y X
X1

(b) BEZl t 2B 2BAEONE = %, t, v, zo DF D HLER S DEHWTRE.

(c)  (1)(b) TROBREDNE 2 ZEN F ORITKRAT 5 Z & T, BElED
BT 2EA F' REZ. F o0& o T, BAIEEAIS 2 F I OIREE
fERD K.

2Dk 352, MBI —EDEE ¥ = (vz,v,) (V| <U) THBHLZNS, HiK
PEAIL T3, BAIEE, X0t = 0 12LE (20, 0) ZiEi@ L7z

(d) B (1)(c) & Ak, BUAEAERT 2204 &, BT 2 SHORIE f R
B, f, g, vy, U OFD 5 RBER b DR FVTHRE,

YI | y
BB
OI 3?0/' X
5 2

(Jr—P 12 D3K)

83



(2) BHEIBERLDBNEXTBEIL 2SS, HR O K 2FFED,I S2HMIED
ZIREE f OBFEZBEALTVE. K3 DLSIC, KAl t TOBRAEOME~RS
FLR T, BHEOEERZ PLE T 2R T LU ORTAR0, v =7,
r=|7| L LTUTOMWICER X.

Y BAIE S

=EO X
3

(a) B (1)(d) OfERERWT, BREIHRET 2 BHRORBEK /' %, f,0, U, 0 0
FhSRERSDERAWTRE. 2721, BRIEESER» > T0I1IE L, BHllE
X, FWIE T ORERCEDEZEERE AaRES 2T 5. £k, BMESTR
PEAILTH 20 ¥ OBITEHTE 3.

(b) BHAE OB ZICHFEET 3. R4 1R T &5, KAl ¢t TOBRAEDOMBE % P, FF

At + At (At > 0) TOMMEOMIES Q £ 53. 0Q (00 DEX) %, r, 6,
PQ (PO OEX) O R8RS 0% HNTRE

=ZRO X
X 4

(c) B (2)(b) DFERIZBNWT, At BHF/PEVEEDOQ %, 7, v, §, At D
FHrOBERSDOEHRAVTRYE. 2721, PQEvAt 2 EITFZ L, (At)?
WIS AIHIZEARTE 3. £z, 2 ZHUNE L Lk & 2K D 203K
Vitz=1+ %z ZRHWE.

(RR=T2DTK)

84



BRI XN 7B ROREE f/ 13, f/ = {1 — Beos?(Ct)}f L REZ Z L3 Dh o7z,
ZZT,B,CRREDEHTHY, B<1Th5.

(d) B (2)(c) TRD= OQ % 1+ Ar 55 & %, BEIREY7D O r LI

% Y RB. TDLE %} %t B, O, U Of»b2EL S DR ANTEYE

Ar dr
N 2 vyra.

(e) At =0 TORMR O e HAEFEOHOEME ro 55, FEZlt 2B 3FES
O v HNEDOHOEM: r 2, t, B, C, U, 1o DFPORXERSDEHVTEYE.

85



5 2

M5icnRTE52, —EDOHEMBSZdORX2LOY Y VX —=DBKFIZEIPNT
W3, YU YE—DONERIL, BEXPEHETE, RDOPITKEHFTZEER M
T LNTWSE. YA MroEfBLUCEAOERICE, RALEBEOEFEFSF
o ALY, FRFEN 1 mol TOBHPINTVWS. PX M OHEERZ, &
VU A —DHEREEELL STH3. YU VYE—r PR MW@ cfEsntn
5. PR YOEMOEBICEACAD SN TWARAEZREA, YA OGO
FEBICB A LN TV AR ERAEB 2 FER. KA A OREIREMRER o IC &
D, [EBOBEIZEERERICEVARINS. 200REFERIZ, Zok
B BARSEHETES. M5 ICRLERETRE, 22008 K0BEIZEBICT, T
BREBEICLTH o7z, ZOREEIREO LR, KI5DX3 YR M OBEIHMA
WCihoTzllizeh, PRI OMNEBRzTRY. REODLZDOE X M VOfIE
ZEMz=02L, MOGMRE% s OIEARLE T5. BIF, [MKEMZ R T 5.

HREEO

R BERESRRED

o Ble Y S B

(1) REEQICBIBREADEN P %, R, Ty, S, LOFOMELRSDEHAL
TRE.

(R_—=1zD5 <)

86



(2) BERELR o 232008 T, [HEAZOSL D EMAT 2. B, BE
AR B RIT 08T, KIEBDEESR T, T—EIZHED.

(a) KI6DEIRERANYONBENzDEED, [IEADENP LBET %,
R, Ty, z, L, SOFDPLRERDDERAVTRE.

(b) K& A ZHB LKLY, [IEA DRENT =31, 1HELL ZATRER
BBRaL DXL vy F Yo7 (K7). ZORELREL 2 FER. RE
1IZBIFZ2RX b rDiBEz, 2, LEZHVWTRE.

JREE 1

(c) REE 0 70 HIREE 110 2L 5 2 3852T, YR b > OAIES ¢ 5 BNz IElE
Az 720 s MIOE A ENCHEE T 2RICKE A B LEE AW 2, R, T,
L, z, A ODFLoERDDOEHVTERYE.

(d) KB O OB LICELT 28T, PRI >OMNEBr 0B LKESK
BRADFEHPOENERT S 7oz ¢, Mtz P& LT, K
RO CIRE1 2RTHERFICHE T2 Z L.

(e) IREEQO 2 RBE1 S TENT 2BET, KHEADBLEAEEW 2, R, T,
DODHFPSRELROZHWTERE.,

ﬁ)ﬁ%o#%ﬁ%1iv§k?%ﬁﬁf,EE%%%aﬁeﬁwAmﬁz
PNEBBQ%, W, R, T, DH»oNERDDEAVTEE.

(RR=2WI2D2TK)

87



(3) WEFABBLDRA vF 2ok %, K125, BERBEZIELLD
HTERA DBER O DIETE#2L, PR diz lOBFEICEHN
7. P U DBEAICR S $ CIREFLE o 23 500k, BERLE
D24 v FERYD, KEOREE—EIFok (N8). ZOREZREL &
MR, RE2ICBIFTE2SEMADEBET X, To eBAUD, Th XhEWDR, %7
BFEWD, R DHIZEZ L. '

REE 2

88



PR TEE RALRFHEFER A0 ARITH (E%%)

& A

SfM6E11H2H (1)

9:15~10:30

ZhES K4

EEEHR

1. RBBBOGRNSZET, TOMBEMT. MEMKEMNLNT &,

2. HERBA%. STOMERTEMERBIRI> TWENESIDERBIT S L,
B BMFITHET. AT, HRIREEHOERZENHDHE M LD &,

3. [ o[3|oMBEOMEL. TNENDMERMKOEE S N BFfICREATS &,
7z, MERBTNTICZRBEBERGERATI I L,

4. FEAM. EEOHEOREDICER L TLNA, BICRENRNI L,
72, ARIREIT 50T, ZHRESERGELATSH L,

5. ZOMEMRTHENTZOT, RRIIZRBESLRGERLZATS I &,

89



ZDOR—IFHEME

90




R | 1| ITRER L)

1 KFMEMDTFRINCET IROXELFH, UTORM 1 156 ICEXK,

LIXE 2 AEANDE S BYICRBITD 4 END 17T BEOKBILAEYORILEEZ TR LTWS, 77420
L, WAROIFNERT T 7I3TFNEFNECE (O H@) ObEMOREEREATEHRER L TWS,
iz, @D DOIEEDKRLANETT, |

T T T T .
U L O -0 @ |-
. —50f 4
i
=)
~100 |- @ i
[ ~ ’,D/
(C) \\D(’C)__,,
~150 - (d) o _m B
- - B
1w~ .
~200 k , (e) | , i
2 3 4 5
A #
X 1

B 1 (a) IZEROARLEYTH D, ONL@IHTIZE B KROEE LRI T,
2 (b),(c),(d), () EEIAPOTEOKELLEHTH D, (), (), (d), () DILFEXEEHE,

13 F3AMLUETIE, EOBEOAFBILEDLAYMETORENLDIZERAREL 2oTND,
ZOBEEHE IR L,

4 (@, (), h),0) Z5 2 ABMOTROKRIMEDTH 5. (6), (g), (h) ORURILE 3 AHLEDOR
CBROARICEHORA LD bEWEASH D, T ORAEZMBIIR L,

RIS %2 BAMOTROBEREHEEIL, O ICEETNDI3TROFN (g) KEENDHITRLD /X
W, ZRIZH 05T () OFLED (g) ORAE LY bEL L2BREHEICR~ L, KE2E

WTHALTH RV,

16 —Miz, BRI TRUEDEDG 2 [53FRADOKE S | LS OHEE OFBREZZITOT,
ZDE 5%, [5FRADKE S UADOHEEDOFI 2T L,

91



A (2] s X)

2 | BERARICETAROCELFES, UTOM1ABB8ICE L L,

BRARILTEBREETHY, JAREL CRICHALTERY > L THESEVICE TS
TEBE, FEACOBEIBMANE, BESKE, SESERBICKORELZ LY,
BACROKRE2MEEWIE, [ 7 | FE LTRHASATYS, fIXE, sraverdvig, %
< OBk L DREMDBBITETH D,

7 v AOHBEMAEL, RAGBTHEL, %"?ﬁﬂi%’i@*f‘ﬁ!&{téh&:< Ve ZAVEREICELE
BV, [ 4 [eRmRT220, NEABESIIK DD THD, 7 abDLEWTH
B sEEN ) U AFAKCENT L U (B0 0 ABA A BT, o QKA BRI T
2L O LBAFNIENT D, ZOKBREEEMEIZT D LD 0 LA T VRS,
o7 O AEED U Y A, BEMEESIE IR B 2 LCPt A A U OIS E (kT B,
W UHCOEEE, BEEPTCRESBEIAST V., ST UMERITR S v
Hok[ = b OBEIFEHTEL, $EOL—LO—ECHVSbhD, BibwrFr (IV)
1, ot EMO] A+ JEWERSICANSND, B AU U YA, KICENTE
B~ WA A EEDREEOERE 2D, T OWTIIRMESME T TR & LB b
ol EIF B~ YR8 DRI R

R 1

fi2

f3
fil4

S5

16

oz | 7 | b | v | ICASRLENRENEET,

2o D22 CITEN R BL R EE, 2T (IR HEY R B O (B8
BbBVIEEm) 2% K.

T ) My, [NEOETR & RARET] OBAEZALT, BRCELL,
THRE b) DRISD A 4 RISH AT

70 LA AU EBETRKBIRIZ, EBA A EAND EEADILBPAER LT, ZO&BA
L LTCEIRLOEROT NS 2 TREY, Z4T25E520OTHD,

(1) Ag* @Li* (3)Pb** @)Na® (5)Ba**

THRER o) ORRIZ DWW, EF e 2 BleA TV ISR EE T,

92



17 THRE DICE LT, B~ T V) IBELKENSEESRE % 3 E S B SO & 7a
%o ZORIIZEWT, 4mol DiBERLAKFED B mol DEEFT /T FNRAT I, Bx L,

FAS TR e) T LILIZ AR FEEME~FMIC L%, WbAEZRBU D L REDOILENRE T
T7o T OILERIXATD, (LFERNTEZ L,

93



(FREFAMK | 3 | IofifEw )

3| ROXHEN B LU 5L, UFOB 1 758 11 CEX L, BEXSPRERBEFOR
= (%) ZROONIZBEI, UTFOFICA S > TET, FRICHRE D 22 VBB ST B M % X 7]
LT%HOtﬁL,ﬁ@ﬁﬁ%ﬁ@%b@“o%ﬁ@t@ﬁ%%@%éﬁﬁ,HT@ﬁﬁ%ﬁmﬁ
J:O

() 1

FF+& H=1 C=12 O=1¢

2B, XE[IIOERIICEEL T, IRV MRS B AR ISR,

Tﬁ@iin,Tw#ymffywh%ﬁﬁéﬁék,%%mé%(ﬁfzk)ﬁimb,é%
ICHSRE AV TEL L, MASMRT2 L, 7 hod L7 LFE FAELN 5, R'~RYTHR (A
HREFEIIKKTH B,

R! RS o Rl OO0  _R® o, R? R3
Se=c{ ——> ¢ —— c=0 + o=c¢’

\ 2707 Npa HLO s \
R2 R4 R R 2 R2 R*
TV V= FhrbLETATE R

(1] KFECHRRILAFTEIL 1 >0 EDHEE LIfb e ISRE L 5, fsiilosc,
IR MR AT L Ee b0, BRMintd, £/ hIARVEET, i
kA o i, I PR EOHBMBICEENT NS, VA — k5L B o
5T CaHiOs DS H LR UBED 5 &, MRS D &, HFRTHARIESES 0, B
A PERT D, (B ] 7=V a0 it A B TR (120 °CBLE) TN
T5E, BkEHEST 111 TR LAY BELND, MR TR S A2, 4y
FH Cobho DEFIRILEMICIE [T | BEORIERN D5, v 1 b B B L 0 %5
BANR U BRELRB, '

i1 X oZeim N A DR WY E - I =i

B2 {LA&¥A, B, C OMEREET,

94



[II] JR3R, KR, BRFEFOHRHPE2D5TES0UTOTRT /LEMDRH S, (LAMDIZS
WTLATOER 26 ER10%4T -7,

EBR1

E5R3

SEBRS

FBk6

EBR7

Eh#8

118 mg DILAY D A RIS ES &, 319 mg D FHLIEE & 63 mg DAIE B,
EEHDIL 1 HOREFRZRF %o,

m%%n%mﬁmfhu7Am%ﬁvﬁéwmmﬁﬁbtﬁ,@%Kﬁéi?ﬁﬁ@?@
ﬁTét,mé%ﬂliGEi@Hﬁl&dJ®%éfﬁEhtom%%E&HM%h
%nx%ﬁ%ﬁ%%lﬁboﬁ,mé%FeG@K%ﬁ%ﬁ%%%ofwtmoto

7F 3 CeH120 DILEME 133 — RV ARISATR Lz, (LAY E 2833 & SAREa i
B8 WD LIALEM I BB O NI, (LAW LIZR P o D T BHRA T/ 5 A0 B

l,\’((,\gf)o

NPT E T DEMEDOMBIMEAW 1 L B2 BMETHALEW T i~
VBRIV Y LATEBIET DL, LAY F BB,

EEW F T D EBANBEZ Y, (LEMK BELT,

EEME LLEMK ZRIESEH L, (LAML BB LN, (LEWLIE 1 >ORE RS
Ffzbbh, REKEST ) ULKEREMAD L, SUENRAELT,

m%%Gu,ﬁﬁéMK%mM%Mifxwmymbt%,7wﬁU@%T6:&©%6
N, WEVLMBAWT LT o2 L 25, (LAY GIENVPUBO 4 HOARETFOHT 3
HOKRIRFHREED Go> T HEETH -,

(L& G L&Y L 2B MRt CHRABERIESE 5 L, (LAYWM REBLNE,
EEVIMIZL DORFERERTFE S D, REAFE ST M) U AKBERENA S L, SR
E LT, (L& MATHALE: (D AERZ M 728, B LARNo 1,

%?KCMQ®Mé%N%WVVﬁ%T5&,Wé%Hk$»ATW?EFﬁﬁ6hto

(LEHINITZL DDORFRERET %2 b o T, (LAY N ISE 2 S VT 1 4F 0k
ROTEMNMERTL 25, FERERT % b2 MLAY O RE LR,

95



B3 {LAW E OWmRE BT, FEREETCIEFENE T L,
4 (LA® 1 OfERE BT,
5 (LAY F OfERE BT,
B6 (LEWL OfERE B, RERKEETICEREZ T L,
BT {ba¥ G ofiERa ',
8 LAM M OWEX L BT, FEREETICI*EE o L,
19 {LAMN OBEREZET, FERERRTICE*EZ T X,
110 (L&Y H OMERE BT, RERERETIOLFENE ST &,

1l (L&Y D OWERZEFIT, FEREBERFICKEE ST L, YHEBEHENERETET 384
i, En 1 SOREMEEET,

96



ST EE HAAEEEE A0 ARTH (L%5R)

RS B

THMEeELI1IHA2H (1)

11:10~12:00

BB R4

FEEEH

1. RBREBBOGRNSZET, ZOMBERT. MEREEAENTNT &,

2. HBBGE. STOMBEMRT SMERRSRI> TWENESNERETS &,
BB, AMTIET. AT, BRRHEAOETIEENHDHARIHFLINDL Z &,

3. [4JRo{s|omMBEOME. TN ENOMERMOEE S NEEFRICEEAT S Z &
£z, WERBETNTICZRBS ERAETATI &L

4. HEAKR. BERCHEOZDIERA LTIV, BiZi3#EhanI &,
7, AERENT 50T, SRESLRAERATIL,

5. ZOMEMTHEINTLOT, RBIIZHBRESERHAEZLATLI L,

97



ZDR—IITAMK

98




(RERI | 4 | ITREe L)

4 | xoxERHH, UToM126MT7TICEZ X,

BET OBEHIN-BE-EDRBRNIIEVT, 220FFALBLORMAECEERT S
DT ERIGZEZ S, Thbb,

A+B=2C )]
RIGDBIRIR, BERAICIIEMERA LB L%, ERZFNFNP . BIUV PR THBLET S,
¥/, RIGCBHIBFROK[EADYWER %2 ny £ 95, ZORINE, BRI & RN TEHIC
BT (K1), ZoFbE SBRADRERT, €FRPTHokET 3, [fERRTTRY
HEZETHB LT 3B,

B BRI - i 1R

s%: A B C
= | pE: PP P
2YyEER:n

RE:T RE:T #£E:P
X1
M1 RICHBRORE B DY EE ng %, Py, Ps 8 XU ny 2 AWTEYE,

fﬁzﬁﬁ@?@ﬁ@é?@ﬁ%@%ﬁﬁ@éﬂn%,PJaﬁiUmA%mmf%ﬁo

M3 RIGDOPHRORE CDONE P %, P, Py, PR BEUny, DI b, HBELEREZANTH
¥, BHOBR S,

M4 KIGDOTFHEROZAEADIE P %, P, Py, REBLUns D) b, HELEHEMCTE
., BHOBEDFE,

15 1 mol DX ADPLTHK (1) ORIEZ LRICRHIN28E% Q L T2, BMEXORG
KBV T qOREPBIEE N E T2 L, RISBBROZEA DY ER s %, P, Py, Pg,
gBLUQEAVTEY, EHoBERD IS,

99



6 f51080T, Q>08T3, ARAOKEORES T'(>T) Ik LREE 3 &, PEIH
KB T 5 1 EAAICEET 25, BhL L bIoERE,

M7 (1) DRIGICE W TERNICMELZEA L ZEAEE 22, Ul Lo T, BREOEL
BEWbD LT3 E, (1) DRIGOETFEER K, DEZED L H 1B T 55, HEE
EHliTibR X,

100



(FRERE | b | KBV X

5 | koxrEwERFEL, UTOR1I»OB8ICE X L, StEDOEDICLERBEICIE, LTk

- EEERAY L
FEFE H=1 O=16 S=32 V2=141 +3=173 V5=224 7 =264

BASRITZER, K, EH, BLAYREOERTRETH Y, BT TRLEEROZ TR
Thd, BF O, T TENTIEEZLROHBTELND, BRETILARILAFE HO0, DX
TR, B s U CEM b~ W (IV) 2INX 50y, o EFEEEN Y ¥ A KCIOs 12, filiftl | (g
kv A V) %, MBLT O, AW, BHRTED D, BRIIEICE
B, &L OTHERIE LTy BILE < B,

FRE MR L A L 16 BRIC BT 2 MR TH D, MEOEEKIC IZERS T P75
BAIRE S & AT, SRS T 5 R 5 = ARFEE R ¥ ORRES D 5. Bl AKFKIIEINEE
BOBEOEELRET, o BLREAERT, MLARIZE OB AL LRUSL, HEDG
BRI ORREE LD, =& 2E, Bl ) AREBICHLKRLZEBUS L, &,
DOFRAgh (1) OILBELELC D720, ZOERIGITFALKBOREITAVOND, HBRITIEE
PIWABE, SBEHL LY, LETECE AN LND, BURREIIERLH R, ®
FE LR DIRBEINT, —F, FIBITROEEZTRL ERAELRRLEHR
872 P BIEDT, ~

Rl oz [ 7 | an [ = | e AZRLENREAEET, 2L, M v |

FREDLFRET B,

2 e oZerl CAD R LI RWEDEREET,

B3 T a) ORISR, A4 E2EE R MEERIERTERIT,

R84 THE b) IZOWT, KD (a) 5 () DELSHD > B, W LS E T X CRY, REM
DIEEFOTHEHD,
(a)ALO; (b)ZnO (c)NaO (d)SO, (e)BaO (f)PbO

R 5 FREE R IEMhiE CRLET DEEIC, 640 g DHEEORELZERLE LIHE, 98% (BE/ \—k
NBE) OFERIIT g BN EEH L, BT 2HCET, 7277 LIEIT T e

Wb bolT B,

6 THRRER c) (Z2W\WT, Wifb/AFEN ZEMLAEE & IS L CHiE O BEAEE & U s IEXE ET,

101



B3 7 FiEE H,SO, DE—EBEHIZEBEETH I, E_BHIIBHYERECTH D, FEHIZ
BT AEBBETEHE 2.00 x 102 mol/L & LT, 0.100 mol/L DFREEDKFE A A 1 E 2 HShikT
2HTCTEV, EHIERELHERICEY,

I8 FROXZIZINT CABEE, KD (a) 1D () DI, HbEIRLDOE—
OBV, EMOREEOTHED,

WliEL 2 K THD DEE, BEILAYS bAICEREE D LT oM RSN TRy, ©
FUTIRRES & K2 IRED L RO BRET BT TH D,

(a) ZFEB (b)) EREN (o) BMEEEY  (d) MR () TPAIEL

102



H W N

© o N o U

11.

S 7EE (2025 FE)
RAERFIEF BB %
AO A& IT 57

SaCfoleR
(Fﬂﬁ?@il ¢ Fl:ﬁIEfé II)

ailERisfE] 9:15 - 11:15
(120 93)

T B £ IR

MWD E(T(I5284ZE, E5cAHB. FRtLUNIEIYIN &,

B P EDH SRR E(E. BRI TH)/ S oRICANDZ &,
BRIN'GD D CRIEM 2RIV &,

AEREIIGR. COORTEMF &I\ CORERIRICRERETSESH UKL T
ELAT DL,

NR—ZORSECENRIOARNEFIRIR N\ DIHE(C(IREREE B (CR LD C &,
AERIHE] 120 0°C. RIRRI CRFREII (CAFS I DT &,

FRE(L, INTRE I DMEEDFEERRICEAT DT &,

i ORAE. BB TAEDSTREIERU TR,

PFERR R EIRd CEFTEFEA. BEEADZE TEINTCORESHTE
I3,

BIRE(CDOV\CERIN' D DIZAE. RET T (EFLUC MBREEERISED
Z&

BRI TR, SRR (HENRUE T,

KRS |

K

%

103



ZDOR—>ERE

104



feled I

105



RDOLFE#GEA, LTFTOR (1 ~[16) 12&Z2 X,

Global surface temperature has increased faster since 1970 than in any other 50-year period over at
least the last 2000 years. Temperatures during the most recent decade (2011-2020) exceed those of
the most recent multi-century warm period, around 6500 years ago (0.2 °C to 1 °C relative to 1850—
1900). Prior to sthat, the next most recent warm period was about 125,000 years ago, when the multi-
century temperature (0.5 °C to 1.5 °C relative to 1850-1900) overlaps the observations of the most
recent decade.

Panel A: Changes in global surface temperature reconstructed from paleoclimate archives (solid grey
line, years 1-2000) and from direct observations (solid black line, 1850-2020), both relative to 1850—

1900 and decadally averaged. ) The vertical bar on the left shows the estimated temperature during the

warmest multi-century period in at least the last 100,000 years, which occurred around 6500 years ago

during the current interglacial period. The Last Interglacial, around 125,000 years ago, is the next most

recent candidate for a period of higher temperature. These past warm periods were caused by slow

(multi-millennial) orbital variations.

Panel B: Changes in global surface temperature over the past 170 years (solid black line) relative to
1850-1900 and annually averaged, compared to Coupled Model Intercomparison Project Phase 6
(CMIP6) climate model simulations of the temperature response to both human and natural drivers

(grey line) and to only natural drivers ( ¢ ], dashed black line).

A B

(°C) (°C)
2.0 2.0
15 1.5
1.0 1.0
0.5 0.5
0.0 Al M -Jil 0.0
-0.5 0.5
1 500 1000  15004g50 2020 1850 1900 1950 2000 2020

(Adapted from “IPCC, 2021: Summary for Policymakers”) (IPCC, 2021: Summary for Policymakers. In: Climate
Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [Masson[]Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S.
Berger, N. Caud, Y. Chen, L. Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K.
Maycock, T. Waterfield, O. Yelekei, R. Yu, and B. Zhou (eds.)]. In Press.)

(&%)
global surface temperature: A5G (MR EITRIE & R EKIRD & BT L 7-°1-19)
paleoclimate: &Pt interglacial: FI7K#]  multi-millennial: £(T4EICH 75
Coupled Model Intercomparison Project: #&&€ 7 WAHAIK 7’0y = 7 + (&deE 7l % Bi%s L
feftd 2 EFR 2R iT%E 7’2 2 = 7 F ¢, Phase 6 13 2016 fFICF£ I Ni)
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7”) solar and volcanic activity
A) carbon dioxide and methane
7) warming and ocean acidification

L) ice-sheet melting and sea-level rise

15 RV ABD22O06bhrsl 2@l TwEAL L TUrdETILLD
Z, LRD7~ZD ) E9 56— DN,
77) Orbital elements that have caused rapid global warming in recent years
4) Changes in global temperatures and effects of recent global warming on human society
7) How global temperature change affects human activity during the Last Interglacial

XI) History of global temperature change and causes of recent warming

16 2 50 4 (1970-2020 ) DHEFEELEIC O VT, AE X ORICHED E,
DT oA Z T RXRTHWT, BEEET3IITUNTER K, 2B, 1 3XTHRLED X,

[human influence, relative to 1850-1900, warming rate]
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Wombats are an animal native to Australia perhaps best-known for being quite cute. Recently,
you might have seen that these charming animals use their hard butts™ to defend themselves.
That's not all their behinds are famous for: wombats are the only animals in the world that produce

cube-shaped poop™.

While their droppings have sparked much interest and debate, actual research into the intricacies™
of wombat scat? has been scant™. That’s left scientists largely in the dark about the
phenomenon—until recently. Here's what we know about their cube-shaped poop and the other

interesting way they use their back-ends.

In 2018, Patricia Yang, a researcher at the Georgia Institute of Technology who specializes in
bodily fluids, started to look into the topic more closely after hearing about it at a conference. “I
didn't really believe it,” Yang says. after confirming that it is, indeed, a fact, she began

trying @to figure out why, and how, wombats poop in cubes.

“People have had all sorts of theories,” says Mike Swinbourne, a wombat expert at the University
of Adelaide in Australia. One popular hypothesis is that wombats make cubes so that they can
pile them up to mark their territory, without the pieces rolling away. But Swinbourne says that’s
a misconception. While wombats do use their scat to mark territory, “it's not like they're trying to

build little brick pyramids,” he says. “They just poop where they poop.”

Instead, Swinbourne says the cubic shape is more likely related to the dry environments that most
wombats live in. “They have to really squeeze every drop of moisture out [of their food],” he said.
And sometimes, in zoos, where the animals have readier access to hydration™, Swinbourne says
their scat is less cubic. Being dry helps the scats form more rigid shapes with sharper angles.
Moisture plays a role, but “it's also a factor of the primary digestive tract,” adds Bill Zeigler,
senior vice president for animal programs at Brookfield Zoo in Chicago, which has had wombats
since 1969. Peter Clements, the president of the organization Wombats SA in Southern Australia,

concurs, speculating that it’s a combination of ythe two.

Finding a more concrete answer, however, hasn’t been easy. oBFFEH DY 4 >Ny k& AFE
TEHREITOEDIZ, I HEE L/, No zoos in North America had any, so Yang

had the intestines™® of two roadkill wombats shipped from Australia. She wasn’t sure what to

expect when they arrived.

“At first I thought they maybe have square anus™’, or maybe [the cube] forms right around the
stomach,” she said. But @neither of those hypotheses turned out to be the case. What she found

<RKDR—IICHEL >
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to be more important was how the wombat intestines stretched. As food is digested it moves
through the gut™, and pressure from the intestine helps form the feces>—meaning that the shape
of the intestine will affect the shape of a dropping. So Yang and the team expanded both
wombat and pig intestines with a balloon to measure and compare their elasticities (or
stretchiness). The pig intestine had a relatively uniform elasticity, which would explain the
animal’s rounder poo. The wombat intestines, however, had a much more irregular shape. Yang

8

observed two distinct grooves*3, where the intestine is stretchier, which she believes helps

shape wombat feces into cubic scat.

“It's really the first time I've ever seen anybody come up with a good biological explanation,”

said Swinbourne, who reviewed the draft. Clements, who also read the early study, added, “I

think this is a useful contribution, EB more explanation of a possible mechanism would be

helpful.” Yang agrees that there are still a host of questions to answer and says her research is
ongoing. (9She has published a study on how the wombat's soft intestine can mold the faces

into these sharp-cornered cubes. But even the initial findings imply broader implications for

sectors such as manufacturing.

Cubes, Yang says, are very rare in nature. “We currently have only two methods to manufacture

cubes,” she said, explaining that humans either mold cubes from soft materials, or cut them
from harder objects. “Wombats have (pa third way.”

(Copyright © National Geographic; Tik Root. Wombats have buns of steel—and they poop in cubes.
Here's why. 2024, —#B&&T) (Used with permission of Royal Society of Chemistry, from Soft
matter, "Intestines of non-uniform stiffness mold the corners of wombat feces.", by Patricia J.

Yang, et al., Vol.17, 2021; permission conveyed through Copyright Clearance Center, Inc.)

Notes: “'butt: the part of your body that you sit on, *>poo(p)/scat/feces: solid waste from the body,
“intricacy: the state of containing a large number of parts or details, **scant: not enough,

*Shydration: the process of making the body absorb water, “‘intestine/gut: a long tube through
which food passes from the stomach, ““anus: the opening at the end of the digestive tract through

which solid waste leaves the body, **groove: a long, narrow space in the surface of a body part
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a) Two wombat feces
and schematic
showing the length,
height, and width of
each.

b) The relationship
between wombat feces
length scale and
distance from the anus.
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FZEEIHAINTVEDHDEL, £z, AUTLROEFES LOXEHE DS
BUEHEAETH 2D 3BT EHZRIINTTENETNORTIREIVRS. TDX
S51ZLT, FC1 A HOREFVHRET 5RNBEFOREREGH &R THE
L, TOEZBIEET D, HlE U TRERILKE H0: DBFEETIIRT., FEf
EORTFVRMEETH S,

(#1)

H Yo} O 'H

+1 -1 -1 +1

KIZRT aMmb c DIRBREFOBICEZZNZTNHIEEZ DT TEEREI N, 72
B, BREEEEIRODEPDETS, KEH:22 KEC:26 BEO:34

CHs-CH2-OH CHs-CHO
a b c

B4 THEREDIIOVWTROXEZHRHA, (HEQIIEARIN,

EEOBEORE ST, BEEFBTE— AL FOREENERERS. HL LKA
EIDIEBR+g (C) LAENM—g (C) BHLEHLTHNTEETZ2HDEER
BEFENY, ZOEHEZr m) ET25EBKMMBFE—A> by (Cm) X
u=qr TRIND,

Bl
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FHFAEBONSRDDTFABOELXIRMBFE—A > bOEREN 1 (C'm) T
HoldsT b, iz, RFALEFBRET IHZCL0ORDOLT, 7 TFABEF
CHsE S r (m) THHEZAF I HEEZ2D< o TWEERELEEEDEBL N
FE—A b (Cm) 1T, EFEBTFOEBREEEZTNTN ¢ (-1.60x107°C),
+qo (+1.60x10°°C) ELTRAZHWTEHETE 5.,

Ho = qor

/1w RAFABIZEEND A A AN OEEEZELTHY, =&,

W/ e = 030 DEE, A FUEEHIX0%THEEND,

(1) HCIDOEBEBZKBMEFE—A> MZHEIET S E3.70x107° C-m ThHhoz. F,
HCl B FIZHWVWT, KEBERFLERERTORMOKEEREIFEU Th 20 mEN
EEXAFT URAETHEIDNTNDERELZLEDOBIRBFE— A2 b
(C'm) ZEIETHE 2.03x107%® C'm THolz. HCl B FIEEND 1A %
HEHIITB TH 20, BHRF 2 TTOREEZSRI N,

) BIIETE—AZPMIEHERDS. BERDLBEERTD1IDTH S, &
FHRICEIBBFE—A L MEREDH Y, RIEDHROEBEIFBTFE—AME
SLAIBIHLH W, R TEELLTERELRDSDTFDIS, 3 RTHTOH
2105, TORpFREEZRI W,
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(I) —iZ, FEBKROBBEEIIRARITRT LS IBEERFOEIEE (mol/L)
CHEHEE K) BT, chET 7 2 RRy JOEAIENS,
= cRT I 8%&E (Pa] c:WEKNTOEIEE (mol/L)
R: ZfEEE (PaL/mol'K) ) T:#xHEE (K)

KEEDIEERE THOIERILEMA DS ]
431.00 LH1Z82.0 mg I TW A KB B A D
%, KOAZBBSEDELBETHT-EH
5.0 cm?*DE—R K OUFED—FITKE
# B Z100 mLA$, b5 —FITHIK100 mLZ
ANT(EI-D , LES<KEBLEZ. WED

B BENE SRRl L 2RERL fati 7k AEAE B
T, RHEZE EADOBEOREOE S DE) Z2H B 1-1 1-2

ELETS, 540emTHo7= (K1-2), EBRITKKIEL00x10°Pa, HEiR27°COH &
TV, UFENIBOMKLKBEROBEIZBRIZZLVWDDET S, £k, UFE
S DAKDEFEIIDRLS, BETESDHOEL, KEKREMAKDOEEIINTNS1.00
g/em’® 2T 5, BrEBICIIE DEAIE ENZ,

15 JKBEBBIZOWT()EQIREAZRI N,

1) KOBBZXOFRENDSAOKEKRBDEIBEZ x (mol/L) &L, Zh
2RkDBED, 77 bbby 7OEACETSE, KoRiE TR XDz
CHEERWEREEE AN, RillzZRE R0, 2EL, AR
BIEFHAXPICH 2BERLIVEEDOAEL, FEE—PLAENIEET S, K
H1(098.0 Pa/emid, /KIFHEB EHMIKDEEZl emiZ L > THELUBES (Pa/em) T
HD,

98.0 Pa/cmx5.40 cm

= x (mol/L) x x 8.3 x 103 Pa- L/(mol - K)x 273+27)K + - - [iii

(2) ()DxZERDZEZ A, 24X10*mo/LTH o7z, BELEMADHTFEREZFE
U, TOEMEEEDEF2MTEEZRI N,

-8 -
B1
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6 KIFHCIE, KIFHKB DI0EDEE, §72b52.4X107° mol/LiZ725 & 5 HHL
BYMAZERLUIZKBERTH D, MI-1EFREOUFEEICEBE 2B T TKEKC
ERIKZI00mLE DANEH &, HONTERZLE (M2-1), ZOEE, AT
HEINTNHI0MLTH D, KREEZELWENDORKTHEAZINTWE, LIZS
SHET 2 EKBRCAUDEEN EF L, MAKROKREN TR L CTREENE -,
Kz, HI-1EFUEREBTREOEREZ L CTURBECERLEERIC, H5Y
BEOY IV ZKBERCHANCOAEALZEZ A (K2-2), BRSKEL THH
HEFECRN o/, BALZET NI OWER (mol) 23R, ZOKEEED)
BT TEERE W, HEL, SAEBEESAEE L THAB I, SEOKADE
BIIEHTESHDET D, £/, 7)1/:1“‘/%@7\1/7”:&%%ﬁmﬁmmm%w8:
T3,
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M7 WEELO cm?OE—R KT OUFE EWERES.0 cm?DE—72 KT DUFE D)
BEZERLT, E550UFEIRDFEEZRE T T/KER B 100 mL &#7k100
mLE AN THI-IOX I REBEMASIL T S5, KOBENALNRLI RS
ETHREL TREEZZAELZ, ZOERBRIIDVWTROD)EQIITEAIRS VY,

(1) BEECSKREEORERIIDVWTERATHD, TIT, ¥BEZBTTKAKB
100 mL & #i7K100mLZE AN UEE OWEEZs (cm?), WEL TKOBENAS
NizlzotE2DREZEZL (em) LT, sErDBEBRERTAEEDZN, &=
2L, KEKRBI0mLFITHEMFEL TWEERILEMADYEEZ (mol), K[UKTE
%R (Pa-L/(mol'K)], IREZT (K], HAZlcmll X > THUBENZp (Pa/em]
ET B &, nRT<10p 13— THU, EREBRLTEL, nRTx10%p =k £T 5,
Wi 2h % 23 R D2 & ZE CHTIEEDsERIFE BL
{WEsErkZEAWEXFREZEZRI N, HLETHNL, BEXFORECHNDE
ADEEHRNIRZ N,

Q) WHEEEREZEICDVWTRRZROXDSE, BYLbOE 1DRBAT, FE
WOBRBBEZOTHEAZ I,

@ WriEfE1.0 cm? D UFE L BEHES.0 cm®D UFE T, BEHES.0 m® O UTEE
D REZRDIREZ N,

@ WIEREL.0 ci® D UFE & W FES.0 cm® D UFEE T, WiE#EL oD UTE
DI ANRE ZRDIKZ W,

® WEEL.0 cm®*DUFE EBHMES.0 cm*DUFETH, WHEIDKE S ITE
7R,

- 10 -
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ROXE (1) 75 (V) %A, B1A5M 12 KELRE,

(1) ZEREFIAIRESNZBODEDT 100 BERKRODPASNTWS, RUE
FREELDETOA A VEAFAUTRITET 5. tRkE HDIEFRITENT, HEOI L
7R NE CHEDOFNCES KL D IC L THAZRZEAHER S WS . B DHODEDIT
HOWMER, BREBOETFPAANEESTTETED, TORRBEDOEFOA
FORMEL TOYEDEEZET OIEAREMNE L TEIMmo)BHNSEND,

M1 JtE, Emo)REIETHIROEROFNSELWVNHDETNTEY, HE
WMo BZ2OTHALI N,

(@) TXRTDOILEDITRTOLERFNMNEDOETIX, HITETF, BTFBIOFHEF
BENTND,

(b) BEOHHMRF TR, TRRIETFENENT SIEFRITLA TS,
(c) BESN 12 KV B/NEWILROHIT, @BITRTRVWILENEFET 5.

(d) BETE, BER R ORFERF2CHEEIC12gHDEE, ZOHZEEN
512C OEEELUNVEROEROZ EZ Imol EEZEL TS,

() B2 AMT 1 HNS 17T KRICBTZDLETE, EFESNKERDIEIERT
FEIENT D,

() MLEFEEBEZDDREEFAF>THS 0>, F, Na', MgZ#B LT AP TI,
FRFHFESVPRESRDIEAT ORESWINEL 125,

- 11 -
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(I

$D T 2 TEHE Fex(C204)3 + 6H20 HJt

EDAFHIU TR BAVTL & Hlu

KIZEN U -BRICEREZB LR, 20

FfE2RD L CRITTERES®2, 1k
o CABKA SRR 17, 1O

£

CEROERERYE, Z0Eh 5 R A
X1

210 0MBH L. 20O, ANSZ
BLRBRORENER I N, TDH, A ZKENWL THRIERZEIS, BERO
B > TWEeHSRBEA, EROEMAR > TWiad > 3B ERERD,
BEMKIIKoZVDEELIRONz. ZOEFBOERPE > TN HITET
FEEAOWEIL, ¥—2TN T —EXiENS, KIIFREEDOLENTH S,

R 2

3

] 4

TR a)DOAFT Y Z Rk (D) BAH Y U LOMFERZE, BT, B, AU
U LIS ENRBEIZ TN D KD ITEERI N,

AFHIToRSEBAFT BT, 1420V IZH ST Y = REML
TOHRDRRBRFIX, HOIELAEOEROMEBICEEL TWD, TDIELHEIK
DEMEEZR IV,

A OHNNLS =0 HH T, BIEETLRKIGNEI > TS, ZOKRIT,
1) BILENZTR2OBLEEDOEL, BLUQ) BrahztxrOBR{tEOZE L
B, FNEFNTOEEXHFOHNIRE > TEE/L I,

[ﬂ]CD%%NWﬁEU%Eﬁ?@ﬁ%@@ﬁﬁ@%%@%%ﬁ:H—»&

F—TNWTN—IINFH 7 R (L) B A >, Fe3 1 F 2 BLUKSF
DANSBRINTNDELT, ¥—2TIN TN —IZEENDBRIEEADH2 &+3
DA F OO, TihhbbBELE2 D814 08K  BIbE+3 Okt 4>
o =[x]:[y] D [x] & [y] CAZBBNIWEDOEEE, TNTNOM
BERICEZRS N,

- 19 -
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(II) ROER1NSER 6 TNTNOERETREERESTLER, 3
ELESEDORIEDEBRITET 2R TH 5.

EE 1 ffegk (I THERERZMADS &, [EXNREL.
EB2 HEHERT MU ULKRRICHRRERZNASE, [BY BFHEELZ.

EE 3 HLTY DD LKBRISKEBACAIV S D LAEMATMET % &, RIEE
DODHBHER Z BNFRAELZ, TR 2 1 FTBS2HREOY N ARBREZTE
WCEBI®E,

EE 4 BT EDULEKITENL, MNERIOEMEEZS MU U LAZIA TN
TBHE, ERVFEELR.

EE S TOTUKBRICATVEIVILAV D LKBEEMATEL 2FRAIE
R, GHEXEREIEHAY ZBLEEZA, WTHNOBEESDBEKRDOEER
ERERL .

EEB6 T X LG Y 2METEET 200~350° CTRIHI® D &, WM EKIE
KL7=,

M6 (1) #&2 2 EBR3BRUVQG) B4 TREI oTALFRIEDAF > 2EFR
WEZRIERZ, TNTNHEERMODASQITEERI N,

7 ZEBI1 B2 ERI3IPBIVERITRELEN KX Q SAEY, B) &
KZBIV@) BREZRITTHETIOIEDBE L HEZ, ZHZTHRD (A)
m5 (C) OHFNG 1 DT DR, ZORBEZ2TNTNHEEROMNS@DITEER
X,

(A) KEEH (B) THE#H (C) LHEH

- 13 -
B1
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B8 (1) BBS5T, G YZREBELAEZLEICTEZARIBDOA F 2 2EERWELERG
AeEEL I,

(0) EBr 6 ORIET, BIAFE LTI S WEWEOSFREE /2300,

- 14 -
B1
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(V) JKEE{E/NU 7 2 Ba(OH): D BIRIKIEHII M RN 2R T DI L, KB
< 2% s Mg(OH)2 DEIFVKISIR DM EMIIT V. ZHUZEIR, KB VR
LDKNDERREDE N0 TH B, KL 733 ADEE Mg(OH)  (B)D7kic
28 B ERTEIR() TEE NS,

K
Mg(OH), (E) + aq <= Mg?**aq + 20H aq 1

COBRMIEEDOEERZ K T 5L, BREM K, IIRXNQTEREND. B,
[(MENIZDOYWEDEIVRBEZERT.

Ky, =K [Mg(OH), (ED]= 7 ()

25 CTDKBELS TR0 L DVEMRER Ko 13X 2.0x107 molP/L? &9 %,
9 RQ)DZEM CABRE, M BLUNOHIZANTES LI,

R 10 25 °COKELY VR AEFIAKBKRPIBTI TVWAI TR TLLFA D
EIVEE (mol/L) ZHNEF2H TRD, TOBEEZMEMIEEZLI N, KE
5, V2 =14, V5 =22, VY2 =13, V5 = 1.7 ZHWERE,

11 25°CTDKDAF HE Kw % 1.0x10°¥ mol¥/L? & LT, 25 °COKEEIY TR
U LEIFIKIRIRD pH Z2/MNERMT LML TRD, TOREZHREMEES/S
VW, HERBlogy 1.7 =0.23, logip2 =0.30, log2.2=0.34, log;q2.9=0.46 &
AniaEn,

12 KBTI RS U LEAKERE T2 ICBRREOEEROKRIEY TR
LDEBTEIZHDEEMN DD, ZOREMIIINERERNSHREZ M
ZATWE, BEYHOBKRES D pHN25°CTI0IRDKIICHELLLE,
WIRIZIET TWAR TR T LA F D DEIVEE (mol/L) 1IN BIiZiR3h. B
EF2HITRD, TOREZBERIEZRIN,

- 15 -
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ROM 15505 IEARE N, MERDRERERTOER (%) 2R 5N
WO, () Wb oTESREN, 2B, BEREE L%, FERKRTE
kT B ST REARIIR A LA,

()

0]
H I *
\ ___C/C—CHZ—c|:|-|—CH3
- \H OH

M1 BELAMOMEIC DT, (1)) 5E)EALE N,

(1) CsHuz DFEILKFBOEEREEROF T, HFEICI S5 ANEDHIHRD
BEHEVWEEKII SN, TORMBKOBERZEERI W,

Q) THA—NDREBEDHFEEZFHEDR/IKBIZHATHADE NDOIXS TR
EQXIBHMEERNDZ-0M. TOMEERAZETELEYZENESE
7REN,

B) A&, TFL, TEFLOHTEOATZTERREZREILLT, BRAD
BRIZTIMREL, RVKXDRIBRBDIEEEND, (LEWOEHEHEEETZI N,

4 TH, TFVY, TEFLOORTER VI BEA T LAKBERIZMAT
HRREMHEARNWDIIEND, (LEMDOEBEHEEESRI N,

- 16 -
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B2 ROEEY (A) W5 (B) OHFT, TOFRELNSG)DENZINIIHTITES
LEMERY, BEROKYTIEFEZOTHARI N, B, ThThOLMHE
IZBNWTHEZIT 1L DEEES 2,

(A) CHsCH=CHCH20H  (B) CHsCH2CH2CHO ~ (C) CH3CH2COCHS
(D) CH2=CHCH(OH)CH3s  (E) CH2=CHOCH2CHs

(1) BENFML T 7oz s52%,

() TVERBIVKELT MU D LAKERE KNS E2 EHARBNEL S,
(@) FNERBRFEFHF-O>TNVWD,

4) 7V TREMATRD S ERBILBNTE S,

5) A= b ARBENELET D,

13 ROEBRDORIETERT DILEW AL EOBERZEZAI N,

(1) AZ 2 ERBRDOERDOEGYIRARZRNT 2 LEBES T THHEEY
ANEEND.

Q) TEFLUIHMEOFEETTKEZMMNESES LAY B RELNS.

3) MEL-ERRIZTSY /—)VEMA 130~140 °CIZNET 5 & 0 FRIOKRIGIZ
X 0LEY C NESNSDN, RUREZE 160~170 °CTITD &9 FARDRIGIZ &L
L&Y D NE5NB,

4 BREBRFETTI/ULY VEHEBRZRIESED L, AESCTLEBBREIIAN
SNHILEMENERT 5.

- 17 -
B1
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M4 ROXEEFH, 22 NG CASBDEYREDD S WNIMEE
YMHEEERIN,

BORIRALKEE R EHNBFIENSERINDE /IR OB (—lHIVR>
) RCOOH iZ EIFIEN, EWERTIE R I H b&END. ZOHT
REBDZ DD E , ARNHDE LS, ZOJEED %
PO RBOFTROBVEEEZFIORX [ D | Tho, 20 [ D |1
HIVE B TH BN THIC BENEET 57208 2RT. MiEZ/ V&
Vo EaESER [ B oRITATINOREMTH S, MIgICKBRLF U
LEMATMET S LK ENEy 7> EFURY Vitks, Ty s idkic
BLDIZW ETHBHRIKFEEKITELORT N ETHBA
F 2 4-COONa*ih 5721, KHITIZ, REENMUITLTEEDZ LK
EREL IO REF &5,

- 18 -
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BI5 ROXEZEZHHS (DNS@AITEARIN,

KRR, KE, BRROADSBRINDIEHRILEY X 2/KELT MU D LKEREM
BL-EZH, TBEITMKSEIET LT 3 BEOEYNERLEZ. 20 3 EED
{LEMEESDKRBEILT N DAKBRIISITFINI—FNEMATEIRVEY, K
BlEI—TIIVBIZHEEL/z, T—FTIVEIDSMbEWm A NEoN/z. KBTI
WERBETCIBILREEZTHAREZRAL, RIPIFINI—FIVEMATISKROE
, KBIEZ—FIIVEBIZHELZ., COT—FIVBIIZIE 3 BEOLEHDONT
NhEENTVWRN -, KBTITHERBRZMATREEL, DoFNVI—FIVZMAT
F<EBOEBEABIEI—FIIVEBIICHB Lz, T—FTIIVEBIOL-FI)ILE2HEREIE
TR &, LEBEOLEYORAYNES Nz, ZORBYIIBREBEZMESLLTASY
J=IVERBEE S ELEY B, C DIREMNEEHENZ. {LEYWB, CDREWE
PIFINIT—FIVZENL, KRBT MU TLAKBEREMATESIROEEKEN &
I—FNWVEBNIZHEE L. T—FTIVBNMSEY B &SN, KENITEEZNA
TEMEET 5 ETREY CBELNZ.

L&Y A, B, CIZDNWTENTNGETVETOD (@) NS () DRERDE SN2,

@ L&Y A I TR CoH120 DRV —BEKT, ARESEFNITAL
RISUKZEZFREL, £ ARI-RRIVLARKIEERLZ,
b ft&® B 1X, 5 F3 CioH1002 DR —EBHEKTH D, B 2RER KN
XRDLEAFRRRET 1 EBEETHT70EAEM D RN EENE,
() {b&# C 3Rk (I KEKR E DRIETRAICERAL, C Z/KEILF MU D
LTHAKRDBLUI=OBEB TEREICT 2 &) FIVBNE SN,
() LEW A OEEXZZEERIV, FEREEFAL 258 ICEITEFRREFIC

* FI &7 E 0,
) {LEYB, D DBERZEEZERI N, AFRRETNH HILEMITIITFRER
FIZ* EIZ T E N,

(3) LB COBERZZFERI N,
@ ke XoBERXzEELRIV., FEREETVLD DGR AFRERT
W EIZ AT,

- 19 -
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D7 EE (2025 FE) HILKRF

AOAM (REiZEiR) IH

e TRE 0
<EBREE3I>

Sf6HE11HA2H

s e A B RO R—=TH

2 EE 2B 11 R—3

13 : 00~15: 00

(120 43)

Bl
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1] "OXBEEHES, UTOM (1) ~ (8) CEXL.

QBEENENDONSAR WY DNA ZHALEGWIFAIERNHS. 20D
DNA OBEEMNKEMITTHILEZEHNLE LT, ofEBEETOEIKE
EBZ2AWVWT, TROERZfToR. B7ZL, ZTOEBRTHW? DNA %
BATDHHIOTIAI R DNA D RKEIT 2930bp (HEXR) THD. &
B, TOTS5SAIRZ2HBEEEE EcoRIE XholTHW L7221, THRIE
(QOHEEXNERINDLNS52WDNA ZE AL .

@ 3&£A01470Fa—7 ABCEHELRE.

©® TNENOXAI/0Fa—T, XA7BEXYy bEANT, ¥
Kk, HEREREHRE DROBDEEEMALD, SOBENEL
L7ZDLTHBKRFBATDCEBENKELEMLRBWVWEKR), THRE (a)
EPEALZTHRE () O XTI RO DNABRKZIEZIZ AN,

® ADRAI7OFa—TIRRHERZE EcoRIVFK Z, B 1T H R B
R Xhollg#KZ, CITIIHIREBRERK (HIIREBER EcoRIAK & HIRBER
XholBRDIEBIR) Z ANTz,

@ INnNL5ORAIZOFa—TDr5AZELT, KEEE,

® ®HELAEIAZ7OF a2 —T%37CT3090BHEERL A~

® RIE®ODNABRICEWBRBKRZEZEMAT, L<EHXZ.

@ o 3 ARKOYAr70Fa—ThoRWAFTORBEY I 7 ODEXRY b
TR, BRUBEBOTY HO—AFT IO A DE (T x)) [Td -
SVDEFEALEZ. (R4 70O0Fa—T ARL—210EIZ, BIEL—
C2DEIZ, CRV—230BIIANE., £k, BEHKODONMN S T
W5 DNAZY—H—&ELTHOBIZIANT,)

® CZOBREHEBOTYHO—ZAFIVIZ 100V T30 EBEBEL 2.

@ CZOHR, ROM1OXSITRo7%=,

B1
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e |
29005 |

2000->

1000> I
7o0-> | IR I
I

300->

X 1

(1) L ORBRBERENS TEHB@EBEEIENDN S 2V DNA O fl (B B
ZHE (HIBEBEER EcoRIE HIBER Xl TUMTHZIEDTEDIMNEE
FTNETHNOHEROKREINDONEDHD) Z FLDOHlOLIICRE. 2
B, DNAWMIFZHARAALZITLD T I XA I RITIX EcoRI, KU Xhol T U)W
TE2HERINIZTNZEN LI LIAZIVDHDET 5,

#il

EcoRI EcoR1 EcoRI Xhol Xhol

|200bp l 400bp I 400bp I 500bp l

@R2) TREBODOTITIAIREFTEDEIS>ARDBODN, 217UATRRE.

M(3) THEBCOOHBEBREARB L OMBEORTTEDOLIDIREBAZLEZL T
Wah, 2 TURATRER.
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M) THRHEGDOEBERKBEEBE T HOo—-—AFINIKEEZMA S &, DNA
BRERBREHL TV O, DNAZERIHIWEOEEEZLAETAT, 217
DN TRE,

B (5) THEEE)DHIEBESE EcoRIIZ DNA O ¥ EE 5| GAATTC O &4 2 )
TH2. 2R ENLEROBEEREFNEZZET. (E0X>culank
MONEEIITEL I E, HITROTWBHIHEEEREFIOXL»DBELL I &)

Bl(6) #9 420 FEERNNSR 2 KBED DNA 2 THEE()D KB B R EcoRl
TYWT 5L, BERPNICEMAAOFTYHEN 2. NEEUTE L%
MERAAL TEHRTE Z L.

M@7) BEhrODA A EBEFZROBL, TOEETIAIREANVTK
BEICHROVDAEETH, KBREREBKEEZFO RIS AV EEET S
EWXTERNY, FOHAEZ 2TFURNTRER.

B(8) &) LAREERMETHEICEETFEHBET S CRISPR-Casd & 11 5
U RETHDNALO Aok, COFETENLSKBEDORET 2B
AT 200, FPROBHZEZTNTHWT, 4fTURNTREE.
(E#)] BET., XZVLTF R, Cas9 ¥ /NI HE, 51 K RNA,
DNA
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ROXELZHES, LTOM (1) ~ (8) K&EX &,

FHEABEIEBTFORKRKIZIEGTOOMBAIANE 22D, HEZRER
SREBEBETFOMBEDLEZLI LT HREDLSDZILENTES, LML, #EY
ODHELOTTZHENECIIERR, 2SO TFREZB I ARSI NS
<72%. BEZHERIZHEONERZ LT 2 CRAMNEN, ZHEEER TR
EERIICEIAFRZEZHNHL, MRZTH (MOBGKEZEETS) 2T L
BMPBETHD. BRZREEZHS LS AICRIFELRBRDORHSHN, TO5H
D—DICHRANEHELD D, )T AHROHEHIIBWTEHIERA DY > )N Y
BOMEMUILRNAUMDEY ONIVBORMPN KT 5L, THEORENEHR TIE
EOoOTCLEWY, ETDIENTEARWN, '

B(l) H2WEPOHLOBICEITIMNUEBRT AE 2, RUOEHROBRIZET

HZRMVEBEFBEObE—HOMHARBRECEEL TWS, —HORMAK
TIHEEZTAEBWEBEL, FICARI2BREETEIEGT aE b WEBEL T
W3, EBETH AABB OfEl{k & aabb OEAEZZE T 2 &, Fi(HEE 1 )
ODEBEFRIZTNRNT AaBb TR ok, ZOEEAENEBTZEZHERT I2EICT
BME () OHBMADVEL, ZTOMHBMAMIZ 125% Tho7z. ZOHEAE, F
(TR AaBb) MLE2XRETHE, F, (BEFE2R) 0oFHBOHEL
XEDKDWTRBM, 2L, BRTFE AABB,AaBb R E 2 DHEKDE
BB IX[AB], AAbbD, Aabb 72 E13 [Ab]& L T, [AB]: [Ab]: [aB]: [ab]D ¥ T
i,

Q2 2T AROHEDOERZRRT O2BRTBEWT, BRAMGEITHD
DOELRTHZ 1S &L, RKRZEBRILZFHOEBELCTRE $283&£7 5%, Z
DIEMERRTOELRKZEZRERT 2REZEL 7=,
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HRIZEZREW,

A manager sits behind a table and decides he’s going to fire a woman because he
doesn’t like her skin. If he fires her because her skin is Brown, we call that racism and
there is legél recourse. If he fires her because her skin is female, we call that sexism and
there is legal recourse. If he fires her because her skin is pockmarked and he finds her
unattractive, well, we don’t talk about that much and, in most places in America, there is

no legal recourse.

This is puzzling. We live in a society that abhors discrimination on the basis of many

traits. And yet (Done of the major forms of discrimination is lookism, prejudice against
the unattractive. And this gets almost no attention and sparks little outrage. @Why?

Lookism starts, like every form of bigotry, with prejudice and stereotypes.

A Studies show that most people consider an “attractive” face to have clean, symmetrical
features. We find it easier to recognize and categorize these prototypical faces than we do
irregular and “unattractive” ones. So we find it easier — from a brain processing
perspective — to look at attractive people.

@ Attractive people thus start off with a slight physical advantage. But then people project
all sorts of widely unrelated stereotypes onto them. In survey after survey, beautiful
people are described as trustworthy, competent, friendly, likable and intelligent, while
ugly people get the opposite labels. This is a version of the halo effect.

Not all the time, but often, the attractive get the first-class treatment. Research suggests
they are more likely to be offered job interviews, more likely to be hired when interviewed
and more likely to be promoted than less attractive individuals. They are more likely to

receive loans and more likely to receive lower interest rates on those loans.

The discriminatory effects of lookism are pervasive. Attractive economists are more
likely to study at high-ranked graduate programs and their papers are cited more often
than papers from their less attractive peers. One study found that when unattractive
criminals committed a moderate misdemeanor, their fines were about four times as large
as those of attractive criminals.

. Daniel Hamermesh, a leading scholar in this field, observed that an American worker

who is among the bottom one-seventh in looks earns about 10 to 15 percent less a year

than one in the top third. An unattractive person misses out on nearly a quarter-million
-4- ‘
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dollars in earnings over a lifetime.

The overall effect of these biases is vast. One 2004 study found that more people report
being discriminated against because of their looks than because of their ethnicity.

In a study published in the cufrent issue of the Amencan Journal of Sociology, Ellis P.
Monk Jr.,, Michael H. Esposito and Hedwig Lee report that the earnings gap between
people perceived as attractive and unattractive rivals or exceeds the earnings gap between
white and Black adults. They find the attractiveness curve is especially punishing for
Black women. Those who meet the socially dominant criteria for beauty see an earnings
boost; those don't earn, on average, 63 cents for every dollar earned by those who do.

Why are we so blasé about this kind of discrimination? Maybe people think lookism is
baked into human nature and there’s not much they can do about it. Maybe it’s because
there’s no National Association of Ugly People lobbying for change. The economist Tyler
Cowen notices that it’s often the educated coastal class that most strictly enforces norms
about thinness and dress. Maybe we don’t like policing the bigotry we’re most guilty of?

My general answer is that it’s very hard to buck @the core values of your culture,
even when you know it’s the right thing to do.

Over the past few decades, social media, the meritocracy and celebrity culture have
fused to form a modern culture that is almost pagan in its values. Thatv is, it placeé
tremendous emphasis on competitive display, personal achievement and the idea that
physical beauty is an external sign of moral beauty and overall worth.

Pagan culture holds up a certain ideal hero — those who are genetically endowed in
the realms of athleticism, intelligence and beauty. This culture looks at obesity as a moral
weakness and a sign that you’re in a lower social class.

Our pagan culture places great emphasis on the sports arena, the university and the
social media screen, where beauty, strength and 1.Q. can be most impressively displayed.

This ethos underlies many athletic shoe and gym advertisements, which hold up heroes
in whom physical endowments and moral goodness are one. It’s the paganism of the
C.E.O. who likes to be flanked by a team of hot staffers. (“I must be a winner because
I’m surrounded by the beautiful.”) It’s the fashion magazine in which articles about social
justice are interspersed with photo spreads of the impossibly beautiful. (“We believe in
social equality, as long as you’re gorgeous.”) It’s the lookist one-upmanship of TikTok.

-5- :
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'®A society that celebrates beauty this obsessively is going to be a social context in which L=V VAT 4

the less beautiful will be slighted. The only sblgtion is to shift the norms and practices. | 7
One positive example comes, oddly, from an American lingerie brand, which replaced its | obsessively : #¥#hiZ
fashion models with seven women of more diverse body types. When the American
lingerie brand is on the cutting edge of the fight against lookism, the rest of us have some
catching up to do. |

Hi8E : New York Times: June 25, 2021 (—¥#3%) (Reprinted from "Why Is It OK
to Be Mean to the Ugly?" byDavid Brooks. From The New York Times. © 2021 The
NewYork Times Company. All rights reserved. Used under license.)
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Professional sportsmen are recognized for the stress and strain that they put their bodies
through and it is widely accepted that they will encounter physical injury at some point.
There is a societal view that sport is about winning and competing, and the focus is
predominantly about individual or team performance. Male athletes can be viewed as
superhuman and the impact of their emotional wellbeing is frequently overlooked.

Mental health in elite sport is receiving more publicity due to an increase in male athletes
sharing their personal experiences. The fields of sports psychoiogy and sports psychiatry
are rapidly developing areas aimed at understanding, diagnosing, treating and rehabilitating
athletes. Sport psychology focuses upon the use of mental skills training within the sporting
domain and sports psychiatry aims to optimize the health of athletes, improve athletic
performance, as well as managing psychiatric symptoms or disorders of athletes.

- A professional sports career can include in excess of 640 stressors that may induce
common mental disorders. (DEven if mental ill health was evident prior to involvement in
sport, it may become amplified when athletes are faced with the stressors that are associated
with elite sports. Within elite sport, athletes face an extreme load of physical training and
psychological stress. There is a need to consider competition-induced stress either prior,
during or immediately after competition, and include factors of an athlete’s sporting life
including training, rehabilitation, team meetings and contract negotiations. Professional
sportsmen are not immune from stress. They are vulnerable to profession specific stressors
as well as life events similar to the general population. The stress players experience does
not end when their playing career does, it follows them into retirement.

Anxiety in athletes can be both facilitative and debilitative. Elite athletes can view
symptoms of anxiety as performance enliimcing. In some sports competition, anxiety is
considered as normal, although athletes who experience excessive levels of competition
anxiety can experience negative consequences such as 1mpa|red performance. Competition
anxiety can be linked to self-confidence and athlete’s self-confidence levels can fluctuate
closer to the event and depending upon the level of competition.

Another factor that can significantly imi)act upon an athlete’s mental health is
overtraining, or @the overtraining_syndrome (OTS). This is where the human body
attempts to cope with physiological and other stressors including physical training, sleep
loss, exposure to environmental stresses (e.g., exposin‘e to heat, high humidity, cold, high
alﬁtude), occupational pressures, change of residence and interpersonal difficulties. OTS

can be difficult to distinguish from depression as some of the symptoms such as fatigue, |

insomnia, appetite change, weight loss, lack of motivation and concentration difficulties
overlap with each other. OTS can occur when an athlete undergoes a rigorous training
schedule and has an insufficient recovery period caused through other sources of non-
training stress. : ' :
The extreme of OTS is burnout, which has been reported in approximately 10% of elite
-11-
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athletes. When an athlete is over trained, their motivation remains, although when athletes
suffer from burnout, they typically experience chronic fatigue, poor sleep patterns, episodes
of depression and helplesshess. It is therefore not surprising that their performance is
negatively affected.

It is clear from the literature that elite male athletes do experience a range of common

mental disorders and stressors that are either created @externally or internally. However,
it appears that athletes prefer to discuss their issues or talk publicly after their elite career
has ended. This is supported by the large number of sporting autobiographies released each
year. A factor behind this __ @  to discuss issues during their playing career could be
related to the stigma around mental health. ®Several factors are highlighted as a barrier
to help seeking in athletes. The prevalence of common mental disorders in elite sport is
mmﬂmpnwdbuﬁmwofﬂgma'Hmmisavhwtmnamhwsvmodomwkhﬂpﬁn
psychological problems may be seen as weak by other athletes and coaches; however, it is
important to highlight that it is okay for men to talk about problems and feelings—it should
not be seen as a sign of weakness, rather it is a strength. ,
Stigma could be seen as a strategy to protect one’s survival in the team, as well as to cast
out individuals who threatened the team’s success. Athletes are used to being in the
spotlight and may have ‘situational narcissism’ which can make it difficult for them to seek
or accept assistance. They also suggest that athletes may not easily discuss their emotions
as they have been taught to work through pain. ‘

There is starting to be a shift in help-seeking attitudes within elite sport. Rugby League
in conjunction with National Health Service (NHS) professionals created State of Mind
Sport (SOMS). For example, Cricket have put an emphasis upon player welfare as have
Rugby League in particular. Male athletes cannot be mentally tough all of the time but if
they are supported and encouraged to seek help and share their experiences, this will
significantly improve their mental fitness and give them a greater sense of emotional
wellbeing. '

Hidkt : A Sports Med Open. 2018. (—Ek%E)
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Mark ‘Carden has been running the Rescarcher to Reader conference on scholarly
communication since 2016. When the pandemic hi;c, the conference went online, like ﬁlany
other large meetings. Now that the events industry is picking up again, organizers such as
Carden are contemplating what lessons from the 2020 and 2021 lockdowns should carry
over to their post-pandemic conferences. Hybrid conferences — a mixture of online and
in-person — seem to be the new standard, but they can present steep challenges for
organizers. Hybrid conferences are harder to set up and run, in Carden’s experience, than
those that are fully online or fully in-person. “Online is OK and in-person is OK, because
you can curate the conference so that everyone has the same experience, but with hybrid
it’s difficult to create that equality and it’s hard to have communication across the
boundary,” he says. “But I also think hybrid is essential for the future.”

For one thing, hybrid conferences are accessible to many more people. “Over the last two
years, data from conferences has shown a sharp increase in the diversity of attendees for
online meetings,” says Elizabeth Tasker, an astrophysicist at the Japan Aerospace
Exploration Agency in Chofu. Tasker helped to organize IR2022, a conference on the future
of ground-based infrared observatories, which was entirely online. “Removing the need to
travel (Dplummets the cost of attendance, makes the meeting far more accessible for those
with disabilities or illness, and typically makes it easier to balance caring or other local
commitments,” she says. Closed-caption technology, which displays a text version of the
spoken part of a presentation, helps to make talks and question-and-answer sessions more
accessible to participants with hearing loss. Virtual meetings also have lower carbon
footprints because they reduce attendees’ air travel. It's important to consider time
differences, reme;nbering that the online audience could be dotted across the globe. Tasker
recommends scheduling some sessions at the beginning of the day and some towards the
end of the day, to include attendees both east and west of the host country. Doing so also
allows the in-person audience a chance to get out and explore the host city, she says.
Carden, although reluctant to take on the extra work, is keenly aware of all these benefits.
“The idea of saying ‘let’s go back to normal’ seems retrograde and unfair, so now I'm stuck
with doing hybrid because it’s the right thing to do, but it costs twice as much. We actually
lost money in the 2022 conference,” he says. Balancing the budget fora hybrid‘ conference
— while ensuring that neither online nor in-person participants feel short-changed — can
feel overwhelming. But there are a few things that organizers can do to make their lives

easier and increase their chances of success.

The term hybrid conference can mean different things. People frequently think it amounts
to nothing more than putting recordings of in-person talks online. But that’s an outdated
approach, says Vanessa Moss, an astronomer at the Commonwealth Scientific and
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Industrial Research Organization, Australia’s national science agency, based in Canberra.
Moss leads a collaboration called the Future of Meetings, which has been publishing
resources on improved virtual interaction in online and hybrid meetings. “The @fly-on-
the-wall idea is too often people’s iinpression of hybrid, but a good hybrid conference gives
both audiences equal agency to ask questions and follow the content and interact with each
other,” she says. “You have to put digital first. That means when you’re designing hybrid

conferences you don’t think of it as an in-person event with some online attached to it.”

Regardless of how you define hybrid for your conference, it’s important that you do so |

before you start planning, and that you communicate your definition clearly before
attendees purchase tickets. That will help you to manage expectations; it will also reduce

the chances of disappointment.

With all this in mind, ticket fees deserve serious consideration. If access to content and
participation is genuinely equal for in-person and online attendees, it might be appropriate

to charge the same amount for both types of ticket, says Carden. Some will disagree,

however, and will expect online tickets to be cheaper or even free. “My position is that |

we’re offering the same value and it’s costing the same or even a bit more to do hybrid, so
the price should be the same,” he says. “But quite a lot of attendees said their conference
‘budgets had been cut recently, and their bosses said it’s not worth the cost for an online
ticket.” Finding a way to assuage these concerns, perhaps with a thorough explanation of
all that’s on offer for online attendees, could prove helpful. By contrast, if the online and
in-person experiences differ — as with the event thatl Glass helped to organize — then
online tickets should probably be cheaper. “We charged differently for online versus in
person,” she says. “It was US$575 for in-person and $375 for online.” It’s a delicate
“ balancing act, because charging less for online tickets can have a knock-on effect for in-
person participation. That’s the view of Lauren Sheppard, project manager of life sciences
at Terrapinn — an events company. “You’ll find that you need to increase your registrations
sixfold for a hybrid conference, to get the same critical mass of people showing up in

person.” It’s important, therefore, to think carefully about your pricing strategy.

Both Glass and Carden say hybrid solutions can rack up quite a cost. This is particularly
the case when events are hosted in large conference centres, which often restrict what
equipment is allowed on site and who can operate it. These centres might even insist that
contracts be given to a select nﬁmber of approved suppliers, which decreases competition
for a lower price. “I initially thought it would be cheap,” says Glass. “But you’re quite
limited in terms of what you can rent from whom.”

There are ways to keep costs down; as Glass suggests, the venue is an important

consideration here. “If you’re doing it on a university or a non-profit’s campus, then that’s
-15-
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a totally different thing. Campus resources mean it can be done on a shoestring,” she says.
“But you need to go into this with realistic expectations. Hybrid isn’t easy with large
conferences in corporate event spaces, and I don’t think scientists know how much AV
services can cost.” Groups such as the Future of Meetings are also on hand to offer guidance
on how to reduce the cost of going hybrid. This includes online resources and reports, but
the organization also offers tailored advice to those who ask for it; on occasion, it has even
helped with the technical and practical side of things.

Hi 8l : Nature 2022 (—#ZX %) (Used with permission of Springer Nature, from Nature,
"The right mix: making a hybrid conference work for all", byBenjamin Plackett, Vol.607,
2022; permission conveyed through Copyright Clearance Center, Inc. )
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(A) To observe secretly without being noticed

(B) To say what you want to say clearly

(C) Not to use care about your clothes if you’re not being watched
(D) To fly to the conference site

3. AXTRRLN TV Online EFBORRD5H 3 REABEXFETHITRIV,

4. AXTRNHH TS Online XEEEITS B EETREA LLSEBEENY L 3 KEAAETH

FhEwn,

B5. AXOZA FAELTHRBBEL TN HOEUTHE 1 2BY, BETEXREN,
(7) Organizing events that can be attended in-person or online is controversial
(1) Organizing a hybrid conference takes extra time and can be a burden
(7) The right mix: making a hybrid conference work for all
(=) Considering dominating act in making a hybrid conference

(%) Sharp increase in the diversity of attendees for online meetings
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PLUFOFESCIE 2024 4F 6 H 12 Nature @ NEWS AND VIEW (Z48#; <417 Al produces gibberish when trained
on too much Al-generated data] & INIZFFETHDH, ZORL A HA THMIZEZ 2RIV,

Generative Al models are now widely accessible, enabling everyone to create their own
machine-made something. But these models can collapse if their training data sets contain
too much Al-generated content.

As generative artificial intelligence (Al) models — from Open AI’s ChatGPT to Meta’s
Llama and beyond — become more available, the amount of Al-generated content on the
Internet is swelling. Al-generated blogs, images and other content are now commonplace.
And although the effects of an Al-generated Internet on humans remain to be seen, in a
paper in Nature, Shumailov et al. report that the proliferation of Al-generated content
online could be devastating to the models themselves.

Conventional generative Al models learn to create realistic content by extracting
statistical patterns from large swathes of Internet data — terabytes of articles, chat forums,
blog posts and images. But what happens to the models if those chat forums and blog
posts are Al-generated, as is increasingly the case? Shumailov et al. showed that large
language models (LLMSs) ‘collapse’ when trained on their own generated content: after
several cycles of outputting content and then being trained on it, the models produce
nonsense.

This model collapse occurs because (Dtraining models on their own generated content

causes them to ‘forget’ the less-common elements of their original training data set (Fig.
1). Imagine a generative-Al model tasked with generating images of dogs. The Al model
will gravitate towards recreating the breeds of dog most common in its training data, so
might over-represent the golden retriever compared with the petit basset griffon vendéen,
given the relative prevalence of the two breeds. If subsequent models are trained on an
Al-generated data set that over-represents golden retrievers, the problem is compounded.
With enough cycles of over-represented golden retrievers, the model will forget that
obscure dog breeds such as petit basset griffon vendéens exist and generate pictures of
just golden retrievers. Eventually, the model will collapse, rendering it unable to generate
meaningful content.

Although a world overpopulated with golden retrievers doesn’t sound too bad, consider
how this problem generalizes to the text-generation models examined by Shumailov and
colleagues. When Al-generated content is included in data sets that are used to train
models, these models learn to generate well-known concepts, phrases and tones more
readily than they do less-common ideas and ways of writing. This is the problem at the
heart of model collapse.

Among other things, model collapse poses challenges for fairness in generative AL
Collapsed models overlook less-common elements from their training data, and so fail to
reflect the complexity and nuance of the world. This presents a risk that minority groups
or viewpoints will be less represented, or potentially erased. As the authors recognize,
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concepts or phrases that seldom feature in LLM training data are often the ones that are
most relevant to marginalized groups. Ensuring that LLMs can model them is essential to
obtaining fair predictions — which will become more important as generative Al models
become more prevalent in everyday life.

So how can this problem be mitigated? Shumailov et al. discuss the possibility of using
watermarks — invisible but easily detectable signals that are embedded in generated
content — to enable easy identification and removal of Al-generated content from
training data sets. Many generative-Al watermarks have been proposed and are used by
commercial model providers such as Meta, Google and OpenAl.

Unfortunately, (@ watermarks are not a panacea. Researchers have found that

watermarks can be easily removed from Al-generated images. Sharing watermark
information also requires considerable coordination between Al companies, which might
not be practical or commercially viable. Such coordination efforts suffer from a sort of
prisoner’s dilemma: if company A withholds information about its watermarks, its
generated content could be used to train company B’s model, resulting in B’s failure and
A’s success. Other model providers could also simply choose not to watermark the output
of their models.

Although Shumailov et al. studied model collapse in text-generation models, future
work should investigate this phenomenon in other generative models, including
multimodal models (which can produce images, text and audio) such as GPT-4o.
Furthermore, the authors did not consider what happens when models are trained on data
generated by other models, rather, they focused on the results of a model trained on its
own output. Given that the Internet is populated by data produced by many models, the
multi-model scenario is more realistic — albeit more complicated. Whether a model
collapses when trained on other models’ output remains to be seen. If so, the next
challenge will be to determine the mechanism through which the collapse occurs.

As Shumailov et al. note, one key implication of model collapse is that there is a (3

‘first-mover’ advantage in building generative-Al models. The companies that sourced

training data from the pre-Al Internet might have models that better represent the real
world. It will be interesting to see how this plays out, as more companies race to make
their mark in the generative-Al space — and, in doing so, populate the Internet with

increasing amounts of Al-produced content.

Hi L : Nature NEWS AND VIEWS: By Emily Wenger, 2024.  (—#B2%%)
(Used with permission of Springer Nature, from Nature, "Al produces gibberish
whentrained on too much Al-generated data", by Emily Wenger, Vol.631, 2024;

permission conveyed through Copyright Clearance Center, Inc.)
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Figure 1: Training an artificial
intelligence (AI) model on its own
output.

a, An Al model will generate an
image of a dog by learning from sets
of real images, in which common dog
breeds, such as golden retrievers, are
over-represented, and rarer breeds,
such as French bulldogs, Dalmatians,
Pembroke Welsh corgis and petit
basset griffon vendéens, are under-
represented. b, The output of the
model will therefore be more likely to
resemble a golden retriever than a
rarer breed. ¢, If the model is then
trained on its own generated output,
it might forget the more obscure dog
breeds. Shumailov et al. found that
this is a general principle in the large-
language-model setting; after several
cycles of training the models on their
own generated data, Al models
eventually generate nonsensical

outputs (d).
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Chronic kidney disease affects 8—16% of the population worldwide and often goes
underappreciated until it progresses to end stage kidney disease (ESKD). ESKD patients
with refractory symptoms require lifelong kidney replacement, either dialysis or
transplantation. Dialysis extends life but dialysis patients have worse outcomes, poorer
quality of life, and increased costs as compared to transplantation.

Transplantation provides a potentially curative therapy but demand for donor organs far
exceeds current levels of donation. One approach to alleviating this organ shortage is
xenotransplantation of porcine kidneys. Porcine kidneys are similar in size, shape, and
function to human kidneys, are ethically acceptable and have been used for decades in
preclinical non-human-primate (NHP) models of kidney xenotransplantation.

This month, the first living person to receive a kidney from a pig died, just under two

months after his transplant — (Dsooner than his doctors had expected. But the timing is in

keeping with that of the first people to receive pig hearts, both of whom died around two
months after their transplants.

The relatively short survival time for all three recipients demonstrates that these
pioneering cross-species transplants “have not had as great success as would have been
predicted from the primate studies”, says Robert Montgomery, a transplant surgeon at New
York University in New York City.

But the three procedures offered hope to desperately ill people who had run out of
options. And researchers say that they have learnt valuable lessons from the first pig-organ
transplants into humans, on topics ranging from the types of medication that recipients need
to the amount of testing that pig organs must undergo. “This is not an insolvable problem,”
Montgomery says. “I’m encouraged that we’re as far along as we are.”

Nature spoke to xenotransplant surgeons about what they’ve learnt so far, and how they
see the field moving forwards. The use of organs from other species in humans, called
xenotransplantation, has long been a dream of surgeons because of the chronic shortage of
suitable human organs. Researchers have homed in on pigs as a donor species, in part
because their organs’ size and anatomy resemble those of humans. Data from non-human
primates that have received pig organs are promising: a study published in 2023 reported
that five monkeys each survived for more than one year after receiving transplanted pig
kidneys.

The first xenotransplant into a living person was in 2022, when 57-year-old David
Bennett received a pig heart and survived for 60 days after the procedure. A second man,
Lawrence Faucette, received a pig heart in 2023 and survived for 40 days. Muhammad
Mohiuddin, a surgeon at the University of Maryland School of Medicine in Baltimore who
was on the care team for both pig-heart transplants, cites @several possible explanations
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for Benett’s death. In the weeks before he died, Bennett had an infection, so physicians

gave him an immune-boosting therapy made up of pooled antibodies from thousands of
donors. Scientists later found that some of the antibodies had reacted to the pig organ,
meaning that the treatment could have exacerbated Bennett’s condition. Since then,
Mohiuddin has worked with local blood banks to develop ways to screen for reactive
antibodies.

Another possible explanation for Bennett’s limited survival is a latent infection of the
transplanted heart with a pathogen called porcine cytomegalovirus, which might have been
activated and then harmed the heart. The virus was found in the organ after Bennett’s death
but was missed by tests before the transplant, signalling that more sensitive tests must be
used to screen organs, Mohiuddin says.

All the xenotransplants into living people have received ‘@compassionate use’ approval

from the US Food and Drug Administration (FDA), granted in rare cases in which a
person’s life is at risk and there are no other treatments available. People treated on such
grounds tend to be much sicker than the average person on the transplant waiting list,
making it difficult to work out whether an unfavourable outcome is the result of the
procedure itself, Mohiuddin says. That’s why some researchers have been pushing for

the FDA to begin (@ clinical trials of the procedure, which would allow for

systematic evaluation of its performance.

It’s possible, for example, that poor underlying health contributed to the death of
Richard Slayman, the first living recipient of a pig kidney. Tatsuo Kawai, one of the
surgeons who conducted the transplant at Massachusetts General Hospital in Boston, tells
Nature that Slayman’s kidney was functioning well the day before his death and that he
died for reasons unrelated to his transplant. In the year before the procedure, Slayman had
developed heart failure.

Researchers are also experimenting with what can be done before the transplant to best
prevent organ rejection. One technique is genetically modifying the donor pigs, but the
number of genetic edits necessary to stave off rejection is far from settled, Mongomery
says.

There is still much more to be learnt, he says. In a forthcoming study and in one
published today in Nature Medicine, Montgomery and his colleagues analysed tissue
samples from two people who had been declared legally dead before receiving a pig heart
and found that at the cellular level, rejection of xenotransplanted organs looks “very
different” from that of organs transplanted from a human donor, Montgomery says. He
adds that these findings could help researchers to anticipate rejection and develop

tailored immunosuppressant regimens for future surgery.

H B © Nat Commun (2023).(—##h% %), (Firl D.J., Lassiter, G., Hirose, T. et al. Clinical and molecular

correlation defines activity of physiological pathways in life sustaining kidney xenotransplantation. Nat
Commun 14, 3022 (2023). https://doi.org/10.1038/s41467-023-38465-x)

Nature (2024) (—i#BckZ) (Used with permission of Springer Nature, from Nature, "First pig
kidney transplant in aperson: what it means for thefuture", by Smriti Mallapaty et al, 2024;
permission conveyed through Copyright Clearance Center, Inc.)
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The world is facing a critical waste disaster resulting from the rapid increase of waste
generation and the inability to cope with it in a sustainable manner endangering the
environment, climate, and human health. Estimates show that future global municipal waste
generation is expected to increase between 20% (sustainability pathway) and 68% (fossil-
fueled pathway) by 2050 depending on the assumed socio-economic pathway. The
composition of waste is becoming increasingly complex and if waste treatment were to
stagnate at current levels the negative consequences could be exacerbated further
Currently, 64% of global municipal solid waste (MSW) generated is mismanaged, 29% of
which is open burned, 18% ends up in dumpsites and the rest are scattered. Scattered waste
is dynamic, meaning that depending on its physical characteristics and certain climate and
geographical conditions, it can be mobilized, damaging terrestrial and aquatic ecosystems.
Land-based waste has been identified as the main source of marine litter (of which 80% is
plastic waste). Although initiatives to stop plastics from entering the oceans exist, without
appropriate waste management systems it is impossible to stop leakage of waste into our

ecosystems.

Current debates on marine litter focus mainly on plastic waste (macro- and microplastics)
due to its toxicity to aquatic life and negative effects on human health. Global efforts to
combat plastic pollution include the amendments to the Basel Convention in 2019 with the
aim to monitor transboundary movements of plastic waste and morerecently the Resolution
to End plastic pollution by the United Nations Environment Assembly in 2022. As of 2018,
127 countries have adopted some form of legislation to regulate plastic bags and single-use
plastic items. Furthermore, scientific research on marine litter at a global and regional levels
concentrates mainly on plastic rather than on the underlying problematic related to waste
management. Global estimates suggest that in 2010, 275 Mt (million tons) of plastic waste
was generated across 192 coastal countries, of which between 1.75% and 4.61% ended up
in the ocean. In 2019, it was estimated that 1000 rivers are responsible for 80% of the
annual global plastic emissions into the ocean with an average of 1.75 Mt per year. A more
recent study shows that litter is a global and heterogenous problem that requires sub-
national approaches when adopting solutions. The same study identifies that some of the
most polluted sites are located in places with high-infrastructure but low-wealth such as the
cities of Athens, Tunis and Lima. Regional studies include an analysis of rural plastic
emissions into the Izvoru Muntelui lake (Eastern Carpathians) which suggests that rural
municipalities might be responsible for 85.51% of plastic bottles collected between 2005
and 2010 and it concludes that plastic pollution is mainly local. A more recent study on the
Carpathian region identifies that watercourse below 750 m.a.s.l (meters above sea level)
are significantly affected by mismanaged plastic waste and most of the hotspots are located
in Romania, Hungary, and the Ukraine. Another study revealed that 24.3% of waste
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generation in Jakarta and Bandung (Indonesia) ends up in waterways with highest plastic

accumulation in the mainstream of the Ciliwung and Cikapundung rivers.

Moreover, a recent assessment demonstrates that United States generated the largest
amount of plastic waste in 2016, of which between 0.14 and 0.41 Mt was illegally dumped
and 0.15-0.99 Mt was exported as recycling material that ended up being inappropriate
managed. Furthermore, initiatives to reduce plastic waste leakages include the work and
economic impact analyses of plastic pollution carried out by the International Union for
Conservation of Nature (IUCN) in Fiji, Samoa, Vanuatu, Antigua and Barbuda, the
Mediterranean islands, among others. It is important to note that the scope and
methodologies to estimate plastic waste leakage differ. While some methodologies include
macroplastics from production to use and fate or are based on population and spatial
analysis, others assess micro—and macro plastic waste leakage over the entire life cycle of

a product (corporate plastic footprint).

However, global studies that comprehensively analyze scenarios on how the improvement
of waste management systems under future plausible pathways can reduce leakage of waste

in terrestrial and aquatic environments are rather limited. To our knowledge, no global

assessment exists that combines the Shared Socio-economic Pathways (SSPs), waste

generation and management storylines and spatial analysis of urban and rural areas to

project future waste leakage and analyze the mitigation potential of circular waste

management systems to cut leakage of waste into aquatic environments (lakes, rivers and

coastal areas).

For this research, we combine our more recent method to globally assess the current and
future MSW generation and composition in urban and rural areas with spatial analysis to
identify potential global MSW leakage hotspots in aquatic environments and potential
reduction strategies. We distinguish between rural and urban areas under five future
socioeconomic pathways up to 2040. Each of the scenarios include a “Baseline” and a
“Maximum Technically Feasible Reductions” scenario. The “Baseline” includes waste-
related legislation adopted until 2018. Our detailed representation goes beyond the
estimation of plastic waste into aquatic environments but rather attempts to quantify the
MSW leakage as a whole (including eight different waste streams). The differentiation of
urban and rural areas in our spatial analysis for MSW generation reflects the disparities of
lifestyles, income, and resource consumption within a country/region. This allows us to
analyze the MSW leakage problem from a holistic waste management systems perspective.
The ITASA-GAINS model is used as a framework to carry out this assessment. The GAINS
model has global coverage with a geographic representation of 180 countries/regions with
multitemporal resolution at 5-year intervals. The MSW sector in the model further
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differentiates between urban and rural areas within a country/region.

The results of this study can be further developed in combination with additional
environmental, meteorological, and geographical variables, who included characteristics
such as slope, precipitation, and river discharge to estimate the amounts of MSW
potentially reaching the oceans as well as their estimated origin. The outcomes of this study
can also serve as science-based evidence to support the development of the new treaty to
move towards a legally binding instrument to end plastic pollution and to help establish a

global standardized MSW reporting framework.

H L : Nature Communications 2024
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& lakes VY coastal area 9 rivers
[A], [B], [C],LatinAmericaandthe Caribbean,and Indiaaccountfor80% of MSW atrisk of reaching
(@ ) .This shows the urgency of increasing MSW collection and improving waste management systems in
these regions. Our estimations suggest that at global level, 70% of the MSW reaching ( (O ) is occurringin
urban areas with low collection rates whereas the remaining 30% happens in rural areas.

Our results show that most of the scattered MSW in (@ ) hypothetically comes from [B] and Latin
Americaand the Caribbean, contributingaround 50% of the total. [B] is the region with the highest population
residing withing 1Tkm of (@ ) andtherefore specialattention to reduceleakagein ( @ ) shouldbe paid
in those regions.

Our results suggestthat [A] and [C] are responsiblefor55% of the assessed total MSW entering ( @ ) .
This is related to the fact that these two regions have the highest population residing in close vicinity (up to 1

km) to (@ ) among all regions and at the same time exhibit high quantities of scattered MSW.
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Z O3 X [Microplastic pollution indexes in the coastal and open ocean areas around Japan| & #H75 % f&SC D

—ETY, ZOELEHATERIZEZ LRIV,

The pollution risk index (PRI) was calculated as a function of Risk Index (the chemical
toxicity coefficient per polymer type) weighted by the sampling site's MPs
(microplastics) concentration. Here, larger PRI means that 1) plastics with higher risk
exist or 2) plastics with low risk exist abundantly; So, we could recognize both factors

abundance and polymer risk scores.

According to estimated PRI (pollution risk index in the sampling area) values
registered in the inner bay (I-TK) and outer (O-TK) Tokyo Bay (Fig 1), this area
classifies as high to very highly polluted area, respectively (Fig 2). In the case of ECS
(East China Sea) and KO (transition region between Kuroshio and Oyashio currents),
the values indicate a considerable pollution, and in O-Tokai (offshore area of the Tokai
region), the pollution level was low (Fig. 2). Therefore, the PRI values decreased as
follows: O-TK >I-TK >ECS >KO >0O-Tokai. This trend is caused by the wide varieties
of polymer types and their relatively higher concentration in the coastal area compared
with the offshore area of Japan, except for O-Tokai. This result highlights the
importance of considering the effect of hydrographic conditions such as stokes drift,
tidal currents, and fronts on the distribution of floating MPs and its relevance on the
resulting pollution indexes. Therefore, pollution index scores should be evaluated at

different temporal scales when possible.

The variety of polymer types and the large amount of MPs boost the pollution level,
being the coastal area of Japan more polluted than the offshore areas. Previous studies
applying the same index for the river in the south of Japan registered similar values, with
) and (

samples of the Karnaphuli River estuary in Bangladesh found a low to high pollution

the highest values near D ( ) areas. Another study in sediment

level, with the highest pollution level near a sewage outlet. Considering that 95% of the
total plastic waste emitted to the environment remains lost on land, it is reasonable that
those places near to land pollution sources are more threatened by MPs, and present

higher pollution indexes.

MPs in ECS and the transition area between Kuroshio and Oyashio traveled via currents
like MPs in the western North Pacific Ocean transported by Kuroshio current. Since some
investigators suggested that biofilms promote fish MPs uptake, in remote regions like ECS
and the transition area uptake might be enhanced, increasing the risks to organisms that
ingest such MPs. Whereas, since MPs weathering enhanced the additives’ leakage into the
ocean, toxicology due to additives might decrease while traveling. Considering that
toxicity may increase in the natural environment due to the adsorption of POPs (adsorbed
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persistent organic pollutants) to MPs’ surface, MPs could work as a sink and source of
toxic chemicals. Furthermore, because additives accumulate in fish bodies differently
from each other depending on chemical properties, types of additives were also important
to assess the risk due to MPs. In this perspective, because polymer-type-based assessment
does not consider adsorbed pollutants, additives, or biofilm presence, the pollution level
indexes based on risk scores are expected to change the same in the natural environment.
Therefore, polymer-type-based assessment is prone to underestimate the risk due to MPs

and may present uncertainties because of @MPs’ behavior in the natural environment.

Further discussions considering weathering, biofilms, and adsorption of chemicals to MPs
should be considered in the future to better understand these pollutant behaviors and their
impact on the environment. Being aware of the limitations of this study, applying a
precautionary approach to avoid further MPs contamination is recommended to avoid a

potential impact on marine organisms.

Numerous researchers have recognized the complex nature of microplastic risk
assessment, which requires consideration of both chemical compositions and the
physical effects of the particles. While it is undeniably important to evaluate exposure
levels to MPs and establish threshold effects to assess risks to organisms, challenges
arise when attempting to evaluate the environmental risks associated with various types

of additives and polymer compositions mentioned above. To address Dthis complexity,

(Da simplified assessment_approach has been proposed. For example, the pollution index

assessment methods employed in this study were adapted from those initially developed
for assessing risks associated with heavy metals in rivers. Focusing on larger
microplastics (MPs), the technique offers the advantage of rapidly screening potential

risks based on pollution levels.

Understanding the current and future scenario for plastic pollution is necessary to
address this environmental issue and develop relevant policies. Previous studies
predicted that the MPs’ abundance for 2030 (2060) will be double (four times larger
than) than in 2016 during the summer season. So, the pollution level indexes were
recalculated according to these predictions, assuming that the polymer type composition
remains constant during the prediction period. The estimated pollution levels for 2030
(and 2060) were double (four times larger) than those estimated in this study; the
maximum value was 2710 (5420) for O-TK, and the minimum value was 76 (152) for
O-Tokai (Fig. 3). Notably, values in ECS and KO exceed 600 (Fig. 3), indicating high
and very high pollution levels for years 2030 and 2060, respectively. Furthermore, the
pollution levels are expected to reach and exceed very high values in the I-TK, whereas
in KO and ECS is not expected to happen until 2060 (Fig. 3). & According to these
results, ( ® ).
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Figure 1: Geographical positioning of the designated study sites

Figure 2: Estimated PRI at each study area
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Figure: 3: Pollution risk index (PRlaea) for each study area based on present and

predicted (2030 and 2060) MPs concentrations values
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Hi# : Regional Studies in Marine Science 20244F (—ii2k%) (Reprinted from
Regional Studies in Marine Science, Vol. 69, by Haruka Nakano, Maria Belén
Alfonso, Suppakan Jandang, Keiri Imai,Hisayuki Arakawa, "Microplastic pollution
indexes in the coastal and open ocean areas around Japan", 2024, with permission

from Elsevier.)
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B4 TREQICDOWT, ROOERQITEZRI N,

(1) BEOSRE BEF) 2KERTTETERI L TR 2255 LT 51E

DZELELED Ens, 2 CHTREDHEDE 6 XFTH
ERANCERN

Q) ON5@DEIBHMAEHLETEEIA L 2FUKBRIIEBOEKEZRL
& E, BANALNDIERFTZF ORI EAF U RKERTEE /I, 2N
IHIRWVNESIIBRERIIXZEEZR TN,

© MHEREKERICIHEZ ANz
© TR $H/KIEIRIC &2 ATz
® #nlkdR (1) KEHIZ S 2 A7

5 FTHEOIZIOVT, ROMEQIEZREIW, ZZL, FRFOEXIBEED
BIXRDOEBD ET 5,

H:22 C:26 N:30 0:34 F:40 Ci:32

1) ONe@OHEDDE, HEDEBERR/NTHLHBDEEALTHREMDESZ
OTHAREI VY,

@@ C-H & N-H ® O0O—H @ F—H ® ClI—H

2 Ors@DHTDIE, HrxOETHOKBEICIIBEND LD, 2 FEEEL
TIREBELTLEREI2HDE I DRATHERDBZSZOTHARI N,

@ NHs @ CHa @ CCla @ H2 ® H20 ® CO2
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(I) ZEBRJBLERINTW: KGOS FEORIE I OREBOFIE> TR, A

FH (R 69 °C) DA TEZRDLIERZITV, EBRTEOSNESTFEDOEES TR
CoHu M SEBSNDH TR0 EWSHEELET S LT, ZOHEOZ Y ERFTT
5ZET L. ERIITRTREKFTTY, KRKER 1.00x10°Pa Tholz. B0k
WER D, IR T T A INOKHEDIRE, KIBITRIT T2 & EIKROREIZELL,
KIBIZEITTNWRNEEZTERITEL WET S, 28, KIBITIIMBEENDODNVWTHED,
80 °CEA LD —EIREICR=N, BRIZ200°CTHok. £/, LET T AIOEHEID
360 mL TH O, RECILIEFEERMIIERL TLL, EBRZBL TABEEI—ETH2
E9 5, [ARITITRTHEIKELTESEO2DHDET 5,

<REBROFIF>

(1) BMWEZONETSRAOARTINIZULBLHILAZERELDD (M 1) 2%H
LT, 202k GUE7 523, PVIZULAEBIOHRIL) OBE (@) 23
#L, w & LTRELE.

(ii) MNETZ7SAIITHEK 8 mL DBREDODAFY U Z AN, TIVIZULBETHETY S
ZAIADQOZEBN, wIALATED, TIIZULBICIES TR RRZ2HIT,

(i) (i) DIETZ AT Z—FBET RO TZKBITERSULDTEEL, MEAL L
( 2) °

(iv) FLETZSAIRNDAFY > (&E) NEHERELEZDOE, 230F0OEEHEL
TKIBICEB I BEFOEN—TFIZR o TWAZ LEZHERL TMLLHBED 235
72T A, 87.0°CTHo7~,

(v) NEZSAAZKBENSIWMOHL, SAMIIZDWTWEKELSERD, BRE
THARRELIZED A, NFHOEENRRINZ (K3)., ZOREOEK
(PVIZULBEEBILEZMIZEZORET S AT) OHEE (g 2HIE
U, wa &L TCaedk L7z,

B34
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RS
TVIzZuaE L N EEEMEOKE
7\
%ﬁA*--E\ /N
KT F A
LN
NFY
X1 X2 K43

M6 ZEBROBBNOSKTETOIETY FIAINOEAEDOKRTZK 4-1 DEK 4-6 12
BRICE LUz, IFO/NIVNE () IRZBKEBRT D0 FERLTBD, KEWN
B (@) IINFH U HFEERL TS,

M4-113K 1 oREEEZRL THD, TZTHRAEL THhSEDOAFY > 2
ZATIEZEED S, MBEGETDEM 4-2 NE5K 4-3 DX D ITHREDATFH N
WEICERL TR ERD, TIVIZULBORDS RN LHEN, RE7BA
#ﬁyﬁﬁ%ﬁwémfw<o9“KM®44®&5KWW@«#ﬁ>ﬂ?NT%
FLTIHET S AARNAF Y RBLEOATHZINS, RROFIE (v) 12HHH
THONR A4 THD, ZORBICKEOREABRAXEEHT 2., |

HRFTHETSBETH 4-5 OXDITAFYREHET 5 & & BTN
K7 SAIRIZHED, BEIIICHE Y S AIWNAEIR EF UREIZRS (K4-6) .
B 4-6 2’ 3 DREEERL TS, K46 ITRLAELDIZERTHOIANFT > O—F
WBEAEEZoTBY, BIKE ORICKIRFEFENRILL TWS ET 5, BLEEBEERX
T, DEQIZEZRIWV, 2L, "NFYOEKEL 20 °CT 2.00x10*Pa &7
%,
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4-1

(1) 20 °CTONFY > DOEKIE 2.00x10°Pa E&E L WEHD 20 °CDZEE 360 mL D
HE (g) 2k, TORELEIERF 2 M TEERI W, 7L, 20°C, 1.00x10°
Pa D&M T T, 360mL OEKDEEIT0430g & F 5,

Q) EBROHR, wa—wi1 = 096 g ThH o7, 20 CTONFY U ORKIEDEZE
BLT, "\FHOHFREERDEN., AFHCOENEEE M (gmol) &L
T, MERDZEDHDOREUTOISICETE. =W | 4 | | 5 | Bk
2, BESCRICRENERERMNOERAOKEDS S, BlhbDE
ANTREZREERIV, 28, M3 BV THEEDOAFY > OARFIZEE L
Tk, £7=, 3ELTASNEENER M (gmol) D% CEETE
LHTTEER I,

0.96+ | F |)x83x10°x @273+ /1 |)
M = g/mol
F  [x360x10°
ERXEFE b'f M= 74 g/mol

B34
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7 ko (1) £721F Q) DX RHSNC<RBROFIE> EB0 0REZTDORN
S ET 5,

D) FIE (v) TBWT, FLET FAIRIAFY L OBENZADOD T NITFES
TWieR, BREEOEBDZHAT, FIE (v) [TEALE. TOBEDIMITT
<EROFIFE>EBVDIITo7.

@) FIE (v) TBWT, KBNS HET I AA25IEHTeHE, KT S A
XK DTTHATHHL, "NFHRENEMRL 22 S 2HREE, FDOD
KEHERD, TSIIOREBOZEOHEERE (g) ZREL, TOMEZ w, & LT
Lz, COEERNETIADRERID BB, NHMOKUEDIRE D ER X
VRN Tz, TOBEUAITART <RBROFIE>EBD T 7.

(1), QDZFNZNIZDONWT, <KRBOFIFE>S BV ITHRMELZ L EEHXTEY
T HHEEDOHZ2DHDEONE@LDTRTEAT, BEMOESZOTHEHA
REW, 2L, 3%, OITBWTIEFE (v) OEBOERETHIITHIEL
FREZELTED, QIBWTIXKANSIET I XA &51E LT TEHD DK
ERERSOTTSOREEZEREL TWDIEET S, £, RITBWT, LET S
A DRI EET HWEDOANFY > OFEBETTOHEBICED S TERT DI ENT
&, NET T XAINOEKEDOEIEILEIZ 360mL & T 5,

K3 OEEDER (w (g)) DfE

M3 DEZDAFYOERIUEDE
K3OIETZTXAINTEENZZBROEEDE
M3 OHNETFIAINITEENDIANFT OEEDE
X3 ORNET T AINOERDEDMHE

@ ® 0o 0 6

- 10 -
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ROXE (1) 75 (I 253, M1A5ME 10 1ELRS N,

(1) REBXOTARE 14 BBTHHSBILETH 2. AUTEOEETHS
M, AWCHERRRIWEE] 7T | End. REOBEICES<O [ 7 | 2B
D, ZO—DOTHBY I YELRIZ RN LIRW =D ICERBHATH S, it
EJoY Il TH5 i3, ZRORBEFVEAABRICEERICB XS
B 5N TRIAICE > THESY, MAER--HiEEE 3 BEOEETSH S,
DE—ALD BN S 725 HFED BEEL, Zhid EIEIEN S,
51z, RED IZ1E, Ceo, CoREDHFREDDHRRSFOHD, 05
[ F | emiIng. RERFBICIARETREDICENARIC [ A | HOE
FELHL, COBFEAVTAERETFONDY VETFEOMICHEREERRT 5,
—%, AU W IKCBT 20, @BTHRICHEINITRELTAIBIVENS
%, AXDEED 1 DTHS X, BEEWEDEBOEAHELTHNS
Ns. L ELT, AXELDTHEFDESNANSNTVER, B
ETIHMEEERVASNERALINANLND LS RS TWDS, HOLEHDH
T, BROMRBECRGOMIY 2 S 3@k [ B | ofeaATWS, —F, &K
BEROHADERS 2> TWIHOBIHOLI I, Btk | B || Cc | D
2REEDMA T > 2B VLAY BEET 5.

A1 Zei BE | H | CASBRLEYRBDEEERI N,

g2 ZEi NG CADEYRKFEESRIV., RERL+, —OF
FEMTRIn,

B3 TEHREDIBWT, hEESFERNEENANSNE LI -HHE 15 XF
DINTEE I,

- 11 -
B34
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M4 FTECPETFICEITAIROEDBOHFNSIELWVHDETXTRY, BERORLS
ZOTHARE W,

() TRTOTLRDOTRTOLERFADOEFIE, BTEF, BFBIUHETF
| BEATND,

(b) BEOCAHEF T, TRIRETFENEMT ZIEFITEALTNS,

() BBEN 12 K0 B/REIVTEOHIZ, RBITETRVITRVEFET 5.

(d) BETIE, GER 2 ORZEFEFCHERIZ12gbbEE, TOHRIETEN
512C OREELVWEROEAD I L% 1mol EEEL TV,

@ B2 AT 1IEPS 17 RIZBTBIERTIE, EFERVRERDIEIRT
EEITEINT 5,

() MUCETFEBZHDEETFIA>THS 0%, F, Na*, Mg@¥BLWN AR TIZ,
FRFHEENRELRDEEAFTORESWHNEL 2D,

- 19 -
B34
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(I) $KD 2 UBRE Fex(C204)s + 6H20 & )y ANFH T 7 = REUDEET U U L ZEK
WHENUERICEMZB LR, ZOBMZIMOH U TRTTRES 872, HktE
Noloft BB A SRR 12, M1 OXSREROERKEZRYE, 20 LMSHNE
10 FEIRE Lz, TOM, MADNS ZBILREFORENRBIEI N2, £DHE, KA
ZKEWLTHBEESRZEI S, EROERIE > TWieHaidaa, EROERN
Ho TWRP O TEEHMIBEFARLARD, BERIMIRIC< - ZFVEELIGNE. ZOE
B DOEMOBE > TWRR oS ICECZBEAOWE, F—2 TV T—&&id
Ns, KABEEDILEWTH S,

H ot

HATY

X1

5 TEHE)DOAFHIT7ZREADEH Y T LADILERE, BEALT, B, HY
T LD ENHBEIZOMN B XD ICEERI N,

6 #ADODHERLZ ST, BILELKIENEI > TS, ZOREBT,
(1) BlbSN=xR0BAEOEL, BLUQ) BNz tizoB{tE0EL%,
FNENTOEEHFOFIRESTEEREI N,

1) CIOD5 CrRAE L 2 RIBTOHRRDBEABMOEILOEES « +1 - -1

- 13 -
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() ROEBINSERTIINWTNOERETRAZRESELER, IIIRE
LR DRI DEBRIZET SR TH %,

EE 1 WASOICHFREBZMZSE, KR XNREL .
EE 2 WHET M) ULAKBRIFHREZMADE, SERYDBFHEEL

EB3 BT B Y LAKBRICKBIEHIV DD LEZMATHET 5 &, #IHR
DHBHEE Z PNFELZ, [k Z 1 JE->REDY P ARBRZERA
WCERSIET.

BB 4 WLTOESUAS3Sg BKICEMNL, NERIOEME T MU T LZMA
TNET 5 &, BREVRELE, '

EE 5 T IKBRICITRIIAY T LAKEREMATEL 5 HREAH
Wi, BEXERIIEERY 2B LEEZS, WTNOBADBRIKRDOEE
BN E L.

B 6 TR X EEMEY ZAUEEET 200~350° C TR 'S &, Mtk kNE
L7z,

EBRT BRESBYIRIULLBRTRBERZEIS, BLX TR VLN
ERLUZ. ZOMBEYHFOI TR T LOBRAEIET 2, EROBRILEKIE

_3 "C‘Eéo

B7 (1) E£E2 Q EBR3IBLUQR) £ 4 TR >HLERRDAF > E2FEIR
WEERBRZ, THNETNHEERONSQ)ITEER I,

- 14 -
B34

249



M8  EBr1, EB2, ERIBIUOERITEELEQ G X, @) &Y, 3 &
KRZBLXUW@) BEREZRZP THET I OREDBE LI HERZ, FNTHRD (A)
NS (C) OHNS 1 DTOEY, ZOREEZINTNEERONS@ICEER
X0,

(A) KEBE#H (B) THEH# (C) EHBE#H

M9 () FEBRST, KRKY ZBLEEEZCERIARGDAF > E2aERWEER G
REEERIN,

() ZB 6 ODRIET, BIAE LTS WeWEOHFREEEZ I,

10 ZEB4 THIEY D EZULAIITRTRB L TERNER L, ERL-2%2
TRTEALT, BREBOSBY XL ULEAWTER T 2707825, &
RIITXTHESINZ, EFRLUEZBUETTRITLADOER (g) 25EL, T0K
EEEEFIMTEERI N, 2B, EBR4BIVER 7 TRENEN1DD
{EERBDABEI DD D ET 5,

- 15 -
B34
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KO 1 54 EARE N, BERXERDSNEHEITL W) Ka5o
TEEREWN,

@)
1]

c=—C
\H OH

&) "

M1 AEEESWOHBEIZDONT, DML@ITEZRIN,

(1) CsHiz DFRALKBROEEREEOHR T, SFRICITZESTINEDHHFHRD
BHEVEEEKIZIEND. TORBEOBEREZERI W,

Q) TIIA—INVNHREEOCHTFEZFDRAKEICHRTHRANENWOIESTFHEIZ
EQXOBMEERND D00, TOMEEMAERTRODBEYRBENEZEER
A2

B) A¥>, ITFVY, TEFLCOHFRTERBAEZEREZEI LT, BRXD
EERZTITNEL, RVKXORIBIZOEEND. LEVMOBHEZERI VN,

@4 THZ, TFLY, TEFLOFTEI A U LKERIIMATS
FREANEARVWDIZEND. LEYDOAHEZEER I,

- 16 -
B34
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M2 ROIEEHANSEDHT, FOFBEONEE)DENZTNICUTIEIESLE
MeRY, BEROELET 2R FTEOTHARI N, 28, TNTNOLRBEITBN
THRET 1 DEEES RN,

(A) CHsCH=CHCH.0H  (B) CH3CH2CH2CHO  (C) CH3CH2COCH3
(D) CH2=CHCH(OH)CHs  (E) CH2=CHOCH2CHs -

(1) BRENSIML TS 7Ot EE52 5.,

) 37?3&@*@%?%U?A*@ﬁ&ﬁﬁéﬁ%&ﬁ@%%ﬁi@éo
B) AEFRERRTFZF>TNVWS,

@ 7Y ITREMATIRD S ERBILBENTE S,
(5) A= b IABRBEREET 5,

B3 ROFTWABDOKIETERT 2ILEMANS EOBERNEZERIN,

(1) AY X ERBROERDORESMIRIRE BT D LMY T TH SLEY
ANE5ND.

2 TEFLVVICMEOEETTKEMAMEIES E{ELEHMBNESND,

(3) MELU7=BREEICTY / —I)VEMA 130~140 °CIZMET 3 & FRIOKR BT
F0EEM CHELNDN, FUREZE 160~170 °CTIT D EHFHRORIGIZ X
DILEY D NEBESN S,

(4) BREBRFEFTTI/ULRY D EHRBRERIESEDE, AEPRLDERBERICAWN
S5NBLEMENERT 5.

- 17 -
B34
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B4 UTFTOXEZHRAT, TOOBIVQIZEZRIN,

BRACKEER EHNRF L ENSHRENDE ) HIVRVE (—HHIVER>
B) RCOOH i EIREN, EWEKTIRRICIEH DEENS. ZOHT
REROZEVWHDE , Arnboz W3, ZOLEHED A |0
RO R S BOTTELHRVEEZRIOX [ D | THo, [ D |RA
NVAR VB TH DN THIC ENEET 0BT ERT. WXV
Yo lEEXER MERBIATINDREYTH 5. MigITKERIET R
T AERMATHNET 5 EMKMRENEY 7> 7)Y PITiR . T DMK E
X EEENS, vy U RAICELDIZ W HTH 5 plkEE
EKITRLU DTN HETH D14 WH-COONa* 5720, TOXSIT
ST B ExbbtboWES: LS, v i

KT, EEAMICLTEEDZEITKD ERRLIOA RRTF
L%,

() Ze2Hl N5 KASBRLEYRBEASDVIMEAMLEEE LI W,

Q) Eyr U RKIEN LS SICBEREERS, ZOZEERTUTOA T
RiAozM ][ K | & [ L | kB ELALEREANT, 13 RIBR &5
B L72E W,

RCOO™ +  H0 - K 4 L

- 18 -
B34
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255



w7 EE (2025 FE) ALK
AOAR (MeEilEY) TH

<ZERBE3 >

SF6411H2H

oY A S

=7 B =V

EZEHMEESER| 13:00~15:00

11 _—
(120 4y)

B2346
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ROXEZHHA», LTOM (1) ~ (8) K&EZ K.

BEENBENDONERBWY DNA Z2HA LA IAI RN H D, 2D
DNA OHENKEMITTEHIIEEZEHMEL T, HEBERESOEKKE
EBZ2ANVWT, TRROERZTo2R., EZL, ZTOEBRTHW/R DNA %
BATHE DI XA R DNA OKRE XX 29300p GEEX) THB. &2
B, TOTFTITAIRZHIEEE EcoR1E XholTYW L 28 A1, THEE
QOEENENDLNSRWVWDNA ZEAL R,

@ 3Fx0OXAr70Fa—T ABCEABELRE.

@ ETNTRORAr/0Fa—TZ, YA /0EXYy bERANWT, #HE
K, HIEMEAEGR (DROBCELEEMALY, SOBENSL
L7ZOLTHKEAFT D EBENRKRELELLLAVWERK), TRE (a)
EHEALZEZTRI (b)) O AT RO DNABRKEZIBERZEIZANZ,

® ADORA7DFa—T I HBEERE EcoRIAKZ, B T3 Hl R E
& Xholif¥ %, CIWCIIHIREBERIBEE (HIEEEE EcoRIER & HIFR B 5=
XhollBIRDEBEGIK) &= AN,

@ 5o 1r7aOFa—-—T05aEELT, XKE®E.

® ®HLEYAZ7OFa—T%237CT300HKEEALZ.

® KEHBODNABRIKEWEBRBREZMAT, L<EEZ.

@ T 3FOIXAZOFa—ThoRABORBZYA 70Xy b
THRY, EXRKkBEBOY A0 —ZAFINVOoN&L0E (T)) T
SVDEFEALEZ. (R4 70Fa—TJ ARLV—210D%EIZ, B3Il —
C2DFE, CRL—C3DOBBICANL., £, BEMEODMNMN S T
W2 DNAZY— N —&ELTHOEBBIZANE,)

® COBREDEBOZHO—ZAFIVIZ 100V T302MBEL =,

Q@ ZOHR, XKOM1OXS1ZRo7%,

B2346
259



1
=

2000->

1000> I
700~ | N I
I

300>

X 1

Bl(1) LEEDOEBRERNS THEFT@oEEWNENDNS WY DNA O IR B
FHXK (HIBEEEFR EcoRIEHIREER Xhol TUIMI T H I LD TESLMNE L
FTNETNOHEEROKREETINDONAZ2HD) ZFROADOIIICREYE. &2
B, DNAWIFZHMABRAALZITD 7T A RITHE EcoRI, BTN Xhol T YW
TELIHERFNIZNETN1IIFLMIENDDET 2,

il

FcoRI1 FcoR1 EcoRI . Xhol Xhol

IZOObp | 400bp l 400bp | 500bp l

2 FTEEOGOTIAIREREDLI>RHBON, 2FUNTRE,

M3 THRECOOHBEEBEFIZSOMEOHTEOLIRRAALSEEL T
Wah, 2fTATRE.

B2346
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M) TEHOOESKBEBTYHO—X 7 VICBEEMA DL, DNA
BREEBLTW D2, DNAZHBRT2MEOREE ST T, 217
PR TR,

RI(5) THEE(e)DHIBEEER EcoRIIE DNA @ H EE 51 GAATTC @ i 4 % Y W
TH. 2R YN cERORERENZE T, (EoL5TUHank
POPBEIRESI L. HEBS TV I HERSMNOBIBEHES Z &)

BI(6) #9420 FHEXNN S22 KIBE D DNA 2 TRF(e)DHIEBEE EcoRI
TYMT A&, ERPITIMAFmTOHEINE ., MNURUTE 1z %
MEAALTEBETEA X,

M) EhROA R EEFEMOBL, TOXETIAIFRZANVTK
BHICROAZE TS, KBHEIBMEEH LI AV E2EET ST
ERTERV. TOBRAE2FUATREE.

(@) 7/ LmMEBESERETHECIERTFZEIET S CRISPR-Casd & W5
FETHOLNDIIOICARo T, COAETEDISTKREDERTFZHF
ATDHDON, TROBEBAZINTHWT, 4f7HUATRYE,

(E#] EET., XJVFTFRHE, Cas9 ¥ /NI HE, HA1 K RNA,
DNA

B2346
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2] ROXEEHS, UTOM (1) ~ (1) KBZ .

FHEEBEIEBTFORRBIIECFOEBLINE IS0, BETER
SREBELRFOHABEDLDEZ R FHREDLSDBIENTES. LIL, Y
ODHHELOFTZENECSBEE, ZHREOCHIFRERT IEXHITI/NS
<25, BESZSHERIZREODERZ LT ENEN, 2HREEFE - T&
EERITICHBEBRZEZHUML, MRZHE (MOBEKREZHETS) 2T LL
HBRLETHS. BRZEEZHS L ARRBELRDBDOND B, TDOS55
D—DRXBREAMEEDLDH D, I ABROEYHYTRVWTHEERBAOY > )X
BOREBLNAOY  NIJEORPN—HTHL, EHEORENEF TIE
FoTLEW, ZHITAHILENTERWN,

Bl(1) HA2HEYWORDOABIZBET AW LBETF AL a, KOEHOBRIZET
SR ITEBLETFBEDEI—HOMEARBHRLIZFEELTWS, —FORAHK
TIHEGRTAELBAE#HL, SR EBARTEEGFat bNEEL T
W5 8T8 AABB Ofi{A & aabb ODEE 2B T2 &, Fi(HEREE 1 18)
DELGFRIITANT AaBb il oz, ZOREEINEBETZERTZ2EBICT
BME (a) OB AEL, TOMBAMIZ 125% THolz. ZOHE, Fu
(B TH AaBb) ML 2XETHE, Fr, (MEE2R) OXHBOSBER
XEDXDITRE N, ZZL, BEFE AABB,AaBb R E 2R DHEEKE D E
BB IX[AB], AAbb, Aabb 72 E1Z [Ab]& UL T, [AB]: [Ab]: [aB]: [ab]® ¥ T
Eri e

M2 DHD5TAROHEVOERERERTZ2HEICBNWT, BRAMGEITH
NHOLEBELETEZ SIS L FRZERTLI2EDODERFEEZ S25:3&F %,
IDEMZRRT 2HEEIMLKZEZERTIHREIEL &,

(i) FORDODEBELEFRHOLZEE.,

(i) FORADERFROHLZRL Y.

ZiZl, ZOFAROENPTEAERMOEGTFEREIOEGTFIIEALD OMN
BENSIBEEZRHLERN,

B2346
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@) THRE (b OBAOBRAMAEHZRTIERELUTEHAERE (L XD
HBEETEOH) NOWT S RNA 20T 5BERE2EREMAARREEL
TERWRSLEEZBIZOENTWVS, BREEREORENLEES>TLX D OH,
2fTAN TR R,

f@4) BTHEDOINMEEROBELZ TEHLOEAEZIXRTAHAWT, 6 7THA
Ti®.
(55 # ) Rk, HMoOSHE, BKo>, KOS MR, IR,
REMBE, HRHAME, BESH, Mk, BllE, 2%

BG5S BESHIAMBIROBETERIRZ2DREE.

Bl6) 21 XBOEMTE, RAZEETDHI LRI TENENEB LRSS
b2 ENBFEEINTVD, CNEIKADKREFARICTEDETZSE8EN
ERFELTVWSEEZSND. COREZANALTRARETEDSLEZA SN
T3 HDEMA, 17 TRRE,

(7)) PO0A4XFTXFTOEBGFFEIKRARCBWTEE (FR#R) »5ER
L7zt Z2DARBETS, —FH, XBE (FHMRE) 25BELAEFLERTIX
AEERZREBIZRZNTWVWS, BEEF FIEXDNAOTOE—F —HEHIEHA A
FIuit (DNA OBEIZAFIVE[-CH:INMAMENS T &) SNDHTEITX
STHREMMH NS, LAL, BARBAOHRHEBE TR, ZOoEEN
HOIBRBICLOTHAFNLL (AFNENENSZZE) SNBE2OTERF
FIEHEEEIN2. 20D, THEROBRAITHVWTIE, BHICHRXT 3
B TFNRERWICEBE TS, —FH, BHERFTENOBRELBE, AF
WEDRMEFINECTFREONHIRENEEINDS., AFIERH#EFEN
HZLlERTREMNMMEBI N DR REN, TOLLAZ 2 TURNTREE.

B2346
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3] ®ROXBEEHS, UTOM (1) ~ () L¥X &,

KIZEMICESD TAUARBYHETHD, KRLIZEYWIIEZTTWITR N,
KEHFENAIVWED, BENCEECANEET2HEA T, MEKNE
MBEAOEEOBEZZMALT, BERISCERBAEADPTFEBH I
BIEMNTED, TNEBBEVS., LAL, BB KEOREE2#
DYVIEE_EEBAROT, BREATCESAHBECKOBEH XL TH LM
EURWVW, TRIEHNAD ST, BIWORMER, o OMER S 36k E
EHY SO TLZBOKEBEHRICETIENTES, Z<OREER, 20X
BMBEOMBECIEEOKEZEARIIBBRTIY S NIVENDD EELTE,
ZZTHOREHER, FOKOMMBIIZBIIELETZY NV ERN, T
DY NIV ETHDEEZ, T DERIZIT- 7=,
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3] ROEXEHZAT, UTOMONICERIZEL,

[1] In the 1990s and early 2000s, technologists made the world a grand promise: new
communications technologies would strengthen democracy, undermine authoritarianism,
and lead to a new era of human *flourishing. But today, ()few people would agree that the
internet has lived up to that *lofty goal.

[2] Today, on social media platforms, céntent tends to be ranked by how much
engagement it receives. Over the last two decades politics, the media, and culture have all
been reshaped to meet a single, overriding incentive: *posts that provoke an emotional
response often rise to the top. Efforts to improve the health of online spaces have long
focused on content moderation, the practice of detecting and removing bad content. Tech
companies hired workers and built AI to identify hate speech, *incitement to violence, and
harassment. That worked imperfectly, but it stopped the worst toxicity from flooding our
feeds. There was one problem: while these Als helped remove the béd, they didn’t elevate
the good. “Do you see an internet that is working, where we are having conversations that

are healthy or productive?” asks Yasmin Green, the CEO of Google’s Jigsaw unit, which was

founded in 2010 with a remit to address threats to open societies. “No. You see an internet

that is driving us further and further apart.” What if there were another way?
[3] Jigsaw believes (2)it has found one. On Monday, the Google subsidiary revealed a

new set of Al tools, or classifiers, that can score posts based on the likelihood that they

contain good content: Is a post *nuanced? Does it contain evidence-based reasoning? Does |

it share a personal story, or foster human compassion? By returning a numerical score (from
0 to 1) representing the likelihood of a post containing each of those virtues and others, these
new Al tools could allow the designers of online spaces to rank posts in a new way. Instead
of posts that receive the most likes or comments riéing to the top, platforms could — in an
effort to foster a better community — choose to put the most nuanced comments, or the most
compassionate ones, first. _

[4] The breakthrough was made possible Hy recent advances in (3)large language models

(LLMs), the type of Al that underpins *chatbots like ChatGPT. In the past, even training an
12 '
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Al to detect simple forms of toxicity, like whether a post was racist, required millions of
labeled examples. Those older forms of AI were often *brittle and ineffectual, not to mention
expensive to develop. But the new generation of LLMs can identify even complex linguistic
concepts out of the box, and *calibrating them to perform specific tasks is far cheaper than
it used to be. Jigsaw’s new classifiers can identify “attributes” like whether a post contains
a personal story, curiosity, nuance, compassion, reasoning, *affinity, or respect. “It's starting
to become feasible to talk about something like building a classifier for compassion, or
curiosity, or nuance,” says Jonathan Stray, a senior scientist at the Berkeley Center for
Human-Compatible AL “These fuzzy, contextual, know-it-when-I-see-it kind of concepts -
we’re getting much better at detecting those.”

[5] This new ability could be a watershed for the internet. Green, and a growing chorus
of academics who study the effects of social media on public discourse, argue that content
moderation is “necessary but not sufficient” to make the internet a better place. )Finding a
way to boost positive content, they say, could have *cascading positive effects both at the

personal level — our relationships with each other — but also at the scale of society. “By
changing the way that content is ranked, if you can do it in a broad enough way, you might
be able to change the media economics of the entire system,” says Stray, who did not work
on the Jigsaw project. “If enbuéh of the algorithmic distribution chaimels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

({44 : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —8f &%)
(Reprinted from "The Al That Could Heal a Divided Internet" by Billy Perrigo. From
TIME. © 2024 TIME USA LLC.. All rights reserved. Used under license)

()
*flourishing: ¥ *lofty: i/
*post(s): A *incitement: 75K

*nuanced: —a 7 > A (HPaER) 28ATNW3S
*chatbot(s): TF A MR EFF2E > THMTRFEETOI /0S5 A

*brittle: VY *calibrating: AT 5

*affinity: A *cascading: BT 5
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ZORY Tk o CHEMENIC 2 ICTATRIAZ ICERNE L, BkEO TE
E EEOMICEENAELE (F—NVER), ZOz@IHTRMEXICAELE
EENPOCHBEETFRZTA L, BBICXDu—L Y AR-SDESZ LT,
HHEFIIRGEZMZSR1EEDDLT x BN TRMXICEI v TBEIL,
EARRIZIIRE I T OBRS RN, FU x BIEICH HEEEO EEDOE p
ETEHDRqOMODEBEEDOREIFZ/ETHEV, ThoT,

(a) BHEFPZITO e —L UV HDORESf%, e, v, BEAVWTRL, &
DHD z Ry DEE%R, E, AEHLLMTEZ L

(b) Mp&mq TEMOENFE, p, qDELLNTEZ, £7-, BAEED
~OOEHBEEFOEnE, e, p, L, D, V, B, V, ZFFHH\THEYE,

Z / , @
i S S s [
%%rﬁﬁ 7
Ole » X
N

_11_

B2456
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Bis &bz, M3nkoic, EEELREL, 2LFAUMET, ESL, BfT&
W, zEA5MOEARS D 25 D' (L>D' > D) I x JEAEL L bIZ—EDEIET
HILTWALDICE X, BEBOME ab MICEEV 225 &, HEiE
BIZIIRE XTI OBFRNFENTZ, T0%, yEIOIEEDOH X ICEHREBE B D—
BRRBESGZMZ, x EEN L DI X OBICHHEREO FHOR ' & TH
DR q OEDEBEEERIE LTz,

(a) x EEFEN X DNBICBITHAEHETFOE S vy %,I'e, n, L, D, D', W,
X ZHAVWTEYE,

(b) x BENX DINBIZBIT ED LEq OBOBEEORETEX V%, I,
e, n, B, L, D, D', W, X DFNLMLERLDEANTERY,

O,
W,
*
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S0 7TEE (2025 £E) BHibKEFE
AOAR (RETELEEK) OH

My

S WESY S H0)
<ZERYE2 >

- w6411 HA2H

SRR R El S =%

E 25K A
W R S 13:00~15: 00
mEKwR Y| (1209

18 ~2—v

B34
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BENHNTROBUEZ AWRE N,

SHRERC: 8.3x10% PaL/(mol -K) MR EE . —273°C
7ARH ROER : 6.0x10% /mol

FHFE: H=10 N=140 Mg=243 CI=355

(1] ®koxE (1) & (1) 2%, BI1H5MHTIEARI V.

(1) AFETFNF—2AETRTHRT 2L, —RIIRTFERNAZVNDOR
EAF AT INF—DVNEL, EXE, TIHVEBTROBAIIL > Na > K
> Rb > Cs THB., LENST, ZIRRLETIVHYSEBITROFTROBA T
RO TL, T OBKDRKSHENE WITEIL TH5, F/, AEABOT
HTHET D ERHAF TR E-DRRENDIT TETH 5, T
= DETFOMETIE BTHU, OO TEETHAMEED I N, >
CIXNF—IEFOBEORS 242 L TEERIEETH B, ) KIBERPIIBIT
SBOREHEC DN TIEA A AT RN F—OEE TN S HRT 5 Z LIETERWN.
—%, BFEMMNL, ZOENKEVETFIREBTEZTRo TEELLLTL, 1T
TLRTRERELIZO>TND,

AF AT RN E—EBTFEMAENS 2 DO TXNF -, RFEETORMNE
EDHSHDOTHY, TOREIR[ELOEFTREERZOTVDS, 2O &R, ETFEDS
LOKARIZBNWT, BEKKEET2BTFE25IEMITSMEVEFICI>TRRD EN
STEERBLTVS. o) EFORABETHEEIZHAI2RIORES U TERRME
ENdD.

1 2l CHTREDTROLATE, %M ZHTIRE 2 EAREOE
DELHETNENEERE W, £, ZF KHTEEDIHFEONS 8
X0 1 DBATHEEROEFZOTHARI W,
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2 AFMIRINF—ITDNTRRSEZLELT, ZORENEL>TVEH0ED
ME@IV TR TREAUTHREROEZEBEZOTHAIR IV,

O BEFNBARETZ | ERDESND EZICHREBTA2IXIINF—TH 5.

@ 1 F MEZRINF—NREVIFER A A TR 0IZ N,

® FTRITLEFOAFAMIRINF—%2 Q (K/mol] £T2ERADEDITE
TIN5, Na(@) — Na* (&) + e AH = @ (ki/mol)

@ —BRICEBTFRNAVKEVEFIZE, 13 AMETRINF 2N WERD D 5.

® KBEEVFULDAF ML RINF—Z BT 5 EKRDOHNKEWN,

13 1mol DAFERDAAHEEZUHL T, Eod501F> (K[ 1IT73
DIZBBERIFINF 2R TIRINF 0S5, BTFIRIF—Z2EERETS
DIRIWEFETH DA, NADKERZFAT S EEAMOREB/ZFIH L THETRD
L2 ENTE D, MTRTRMAED Na JRTFDAF AT FRIVF—LK[ED ClLEF
DEFERMS, BLONWKDPDBEOLU I N E—DELERTRERANWT, K
fEF b U D L NaCl DT T R)LF— (kI/mol) Z3KD, ZTOEMED/NKE 1 1%
TERAL TBRTEAR SN,

Na (&) D1 F AR F— 496 kI/mol AH = 496 kJ/mol

Cl(&) DEFEFS 349k)/mol AH = -349kJ/mol (*x1)

(k1) BFRENARETVETZ |EZRTR L EERHTHIRNF—DT
AH DRFFIHEIT/25

- Na* (5 + CI (&)
A
Na (&) + Cl(&)
T Cl, (R) DS THRIF— X172 ';‘)ac‘
S| Na(&) +1/2C,(&) | AH=243X1/2 KJ e
& Na (B) OREI>HVE- |z
| Na(E)+12CLE |AHF=92K T
1]:“ S
NaCl (&) ® W
ERT YL E— T
AH = —411K
T3 NaCl (&)
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B4 TFHEIFAICDNT, ROMERQIEZRI W,

1) KOOSR EE) AKERT CETERU L THA A 210R35 ET3HE

DT ELERRO LS, 2 kB TIEE BHAE 6 XFTH
FIREW,

2) O"5@DLIBHAGHETEENT 2RV KBRICEBOEKEZRL
2L &, BANBOENIBRIZOR A F O RBATEEREI W, BENE
ZERWERIIBEMIIXZEEZRI N,

O© WEREKBRIZIAE AN
© FiBRHE Sh/KIEIRICE 2 ATz
® A (I1) KIBWITHES 2 AN

5 TFTRIEDIZIOVT, ROMEQIEZARIWV, XL, ERTFOEIEBEED
BIIRDERD ET B,
H:22 C:26 N:30 0:34 F:40 Cl:32

1) Ors@DOHEEDIE, HEDOBENR/NTHEIODZEATHRERDODESZ
OTHAZEI N,

@ C-H & N-H ®& O—H @ F—H ® Cl—H

2) ONs@®DRTFDIE, L DQREFHOESITIIMENHDL, Tkl
TIHEMES T L2 HDE 3 DBATHEROEZESZOTHAR IV,

@ NHs @ CHa4 ® CCl4 @ H2 ® H20 ® CO2

B34
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(I) FZBRBRZEBBINTWE ISEOHTFROBIEI O<REBOFIESIZHL, A
FH 2 (#1569 °C) DA FEERDDEREZT, ERTELNENTROMEESTR
CoHu M 5ESNDHTFE6.0 EWSEELET S Z & T, TOHEOR LRI
52 &I LTz, ERITTRTRIF T, KKUEK 1.00x10°Pa TH o7z, B0 R
WIR D, IUET 5 A TRNOKEDIEREL, KBICBWYTWS & E3KBOBREIELL,
KBIZBIFTWARNEZRERICELWET 2, b, KBICIRMBEBRDWTED,
80 °CLLED—EREIAZN, FiRT200°CTHoMz, £z, WET I AIOFHEIX
360 mL TH Y, BECIZEEEAIIERL TLL, ZBREBL TARII—ETH 5
LT 5. GAERTNTHEASZEELTSZES>HDLET S,

<EBROFIE>

(1) BWEZOIET AT NIZOLHERTLAEZREZ DO (@ 1) 2 8E(H
LT, 20&fk GLEYIA3, 7IIZULABBIOHRIL) OHE [ &3
EL, wi&LTRELE,

(ii) METZ7SAIITEK 8 mL DEEDAFY L Z2AN, TIIZULABTHUETS
ZAADOOZBWN, ILTED, PILIZULABICES TN R EHITZ,

(iii) (i) OAKRT T A2 —EEEITR O KBRS LD TEEL, MEL =
(® 2.

(iv) RETZSATIRDOAFY 2 G&RE) BEMBELLEDSE, 230TOEEREL
TKBICRUITZREF OEN—ERXR > TWS I LZ2HRBL THASERD ERA
72EZA, 87.0°CTH o7z,

(v)  XETZ7SAJZKBNPSBOEL, MITOWTHWEKESERD, FRE
THATBELZEZ S, AFHCOEBNEESN (K 3). ZORBOLEK
(PIVIZULBELELHILZMNITEEEONERTSAT) OFE (g) 2HE
U, wa &L TREE L 7=,
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At
FIIooAE . N EEEMEOKE
7\
Wi T b a
FETF A
wtED >
NFY
X1 X2 X3

6 EBROBRBNSKTETOIET IAINOZEOHRTER 4-1 N5 4-6 1T
BRRAIZE L. IPO/RNEINHE (1) IBKEBRT 550 FERLTED, KEW
H()EINFHHFERL TN,

K4-113K 1 OREZXRLTHO, ZZTHEHEAEL THSRIEOAFT > 20
ZTMBEED D, MBAZHETZER 4-2 NER 4-3 DX D ITHREDANFTY A8
BEIZEBLTCEHERERD, PIVI 2T LBEORNSEBLKMF LI N, RESBRA
FYIEIBRDEH TN DNITIER 4-4 DX S ITHREDANFY 2T NTH
FLTHET IAINBANFY CELKDOHTHIZINS. RBROFIR (iv) 1THY
THDONK 4-4 THO, ZORBIZKAEDREAEXZERT 2.

BRI THETIEETH 4-5 OXIITAFHUNEMRT S & &EDITERMN
JE7 S AIRIZHED, BRMICHEY SAIRNEREFCIREICRS (K4-6) .
X 4-6 23 3 DIREEEERL TNWD, K4-6 ITRLEZLDITERTHOANTY > O—F
BEKRERoTHBY, BEEORICRIBRPFENRILL TS ET 5. U EZREEX
T, (DEQIEARIWV, ZEL, NFYOEKEZ 20 °CT 2.00x10* Pa &7
%
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X 4-1

(1) 20°CTONFH > DORKIE 2.00x10°Pa E& L WEH D 20 °CHZER, 360 mL D
BE (g) 2RD, TORMEZENRFE2H TEERI W, 72721, 20°C, 1.00x10°
Pa D&M T T, 360mL OEKDEEITZ0430g 2T 5,

Q) EBROHER, wo—wi = 096 g THoMz. 20 CTONFY L ORK[EDEEE
BLT, NFHORFEERDEZ N, NFHOEINEEEZ M (gmol)] &L
T, MERDBEDOREUTOLIIETHE. =W | F | | 7 | Bk
2, MEXTICRENERESENOEXOREDS S, kb0
ANTREEREIERI N, 28, M3 BN THREDOATY > OEEITERL
Tk, £/, ELTASNAEEIVER M (gmol) DfEZE CHE T
LHTTEERI N,

096+ | F |)x83x10°xQ73+|_ A |)
M = g/mol
F  |x360x107
ERXEHELT M= 74 g/mol

B34
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7 ko (1) £7721F Q) 0L THOHIT<SREROFIE> EB D OBIERITORN
S57mET 5,

(D) FIE (iv) ZBWT, RET T AIARIIAFY > OBWENZIADDTNITES
TW=H, BREFHOHBD 25HAT, FE (v) TEAR. ZOBEUMITT
<EROFIE>EBDIITo7.

@) FIE (v) ZBWT, KBMSIET I AI&5IEHTedbe, LET SO
2XKIZDFTHATHAL, "NFHREEMEL 22 L 2HRE, FDOD
KESHERD, TSRIOREBOLEKDEE (g ZREL, TOMHEZw, &L L TR
BL/7-, ZOEERNETIADRRREIDBHEL, NHOKEDRED=EIRSK
DEN STz, ZOBEDAMITANT <KRBROFIE>EBDITTo7.

1), QDFNZFINIIDONT, <KBOFIFES> LBV ITHIEL 2 L E L HXTER
BT HAEEOH D HDEONEOLVTRTEAT, BEMOESEZOTHA
mEW, 1272, K31E, DIZBWTIEFIE (v) OEBOERETHFITHEL
FREBEZELTED, QRBWTIXKANSIE T I X %51E LT TEH D DK
ERERS> TTISOREEZEREL TWDHIEET S, £, RITBWT, LET S
AARICHERET DREDOAFY > OFRBIITORBICEDSTERT LI ENT
&, WET I AINOKEDETEILEIT 360mL &7 5,

K3 DEEOHER (w (g)) O

K3 DEZEDAFY L OEIEDHE
X3DIETTAINIIEENSEZIDODEEDE
K3 OIET T AIRITEENDATY > OERDMHE
K3 OIET I AINOBELEDHE

®© ® 0 60 6
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ROXE (1) 5 (D 255, M1ASHI0CEARS N,

(1) BREBIOTARR 4 KB 2ELBITRETHS. AUTEOEETHS
M, BWCHENRRIWEE] 7 | nd. REORGKICES<O [ 7 | 25
D, ZO—DOTHBHFIVESRIZ ERNLAEWEDCEABHATH S, %
EJoY 1l TH3 i, ZROBRERFNEAABBICERHRICEE
D 5N BAAFRAICL S THEEY, RAES - MiEE & 5 BAOEKTS 5.
(v | oOB—KOBH 5D HRED BEEL, 2hid LI B,
51z, REO [ 7 | 1K, Co CoREDHTFREDBDHRRATFHHD, Thd
[ A | EmiEns. RERTBIOT A RETIIE DICRIRIC AnE
FEbL, ZOBFEAVTARETFRN\DY VEFEOBMICEEHEEBRT 5.

—%4, AL BIRCBET 21, @BTRCHBEINETHRE L TALBLIVENS
5. AXDEED1DTH? X, BEMEWEDSBOBEHELTANS
5. LA ELT, AXEEBRMBEEVESPANSNTWESY, &
ETIRMESERNESNERALINAVLNE LS KRS TND, HOILEHDH
T, BAOHKEESRADORLYIR S 3K DMEEATND., —F, 7
GEBOMRFIDOERS 720 TWHRHOBIMO LS, Btk [ B [ [ C | »
2RO T > EE DAL EET 5.

M1 ] 7 | 2s [ F | AR EYAENEEERI N,

2 Zei 5 CADHEY KT EEERIV., BERL+, —OF
FEMTRI N,

M3 THEDIZTBWT, heEER0NEENANENBE LI TR -HEE 15 XF
DINTEERI N,

- 11 -
B34
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B4 TEVPETFICETAIROEDOFNSELWVHDEZTXNTRY, BEROEILSE
ZOTHAZREI N,

(a) TRTOTLEDPTRTORERFEOFEFIX, BTEF, BFBLOFHETF
BBATWS.

(b) MEOEAHEF TR, TEREFENVENT 2EFITLEA TN S,

(c) BEBEN 12 XD BN WILREOHIZ, @BILRTRVWILRVEET .

(d) BETIE, BER R ORBERFCHAERIZ12gHDLEE, TOFIZEFEN
52C OBEELNVWEROERAD I L% 1mol EEEL TS,

() 2 AT LENS 17 RITBT2LETIE, BEFESVRELRIELERET
L RIRINT B |

() AICEBTEREZLDOHEETAIATHS 02, F, Na*, MgZ»B LU ARTIT,
RFFEBNPRESRDFIEANFTDODRESIINES 25,

- 19 -
B34
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(I) $D 2 VBRE Fea(C204)s + 6H20 &y ANFH 7 = REAMERT U U L EK
WKEMLIEERICBMZR LR, COBREZIMOE L THRATTRBS B2, HikE
Aol (BB A ERLR) 12, M1 0K CEROEREZRYE, TOLMNS5HNE
10 7R L7z, TOM, MA NS ZRICREOREDPBP SN, TO%, HA
EKFENLTEBRSEZ LIS, BROERNE > TWeR IEE, EROEMRN
HoTWahoHATRERLRD, ERIMRICS<-ZVEELIIGNE. ZO8
BOEMOBE > TWRD o B ITECRBFROYEX, F—2TNTI—&&iF
Ns, KIARBEEDILEMTDH S,
Ebn

HAty

FEA

X1

15 FRELDOAFHS T ReAMEH U™ AOLERE, BT, Bk /1Y
T LD ENHBICOMADLDITEETRI N,

6 #MADOHXPEZ SZED TR, BILBITRIEPREI > TS, ZORIGT,
(1) Bl N/ nR OB OENL, BLUQ) BruENenEoRMEOE{LE,
TNZTNTOEEHOHITIRS > TEEREI N,

(B CIONnS CIAVEL B RIETOHRBOBRICEHDOELDEES 1 +1 > -1

- 13 -
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(II) KROEEBE1INSERTIINWTNOERECTRAEZREITSER, TREIHE
LGB RIEDEBRICET 5508 TH 5,

EE 1 WABOICHHRERZMZASE, KUEXNREL K,
EE D WMREET MU ULKBRIIFHEBEZMZASE, KAEY BREL.

EBR3 BT DU LKERICKBIEIIN ST LZMATNERT S &, RIEE
DHBEE Z BFRELE, K& Z ZBoZREDY N AHRBRREFA
WEB I,

EE 4 W7 OEZWA S535g EKICEMNL, NBRIOEMET N T LAZINX
TMET 2L, BENRELS, |

RE 5 T KBKRICAYEIIA Y T AKEREMA TEC S EHRAE
Wwie, SEXERREARY 2BLEEZS, WThOBEABEKROEER
BEHMRL T,

EE6 KX R Y 2AEERET 200~350°CTRIGS®E S &, M EAKNBE
L7

EHT BRESBIYIXIVULALERTRBEREZELS, B TR T LN
ERLUZ. TOEWMHDOI TR T LOBRIEIT2, EROBRAET
—3TH5,

M7 (1) £B2, Q) EB3IBIUQ) B4 TR >EEFERBOAFT EFER
WEERIBERZE, THENRERONSB)ITEERE W,

- 14 -
B34
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M8 EE1, EB2, EBRIBIVERITEELEZQ Q&KX Q &Y, 3) &
HKZBLUME) BREZARETTHETIDIIEDBE L AER, TNTNRD (A)
M5 (C) OFNE 1 DT ORY, ZORBEZNETNHEEROMLS@ICEE
X,

(A) KEE#HR (B) FHEH: (©) LHE#H

M9 (1) EBST, [BY Z2BLEEZICRIDARIGDT A > 28 EnWEERE
REEEXLIN,

() EBR 6 DRET, BLAEL TR WEMBEOHFREZEX I W,

10 ZEBR4THEAEY >EZUARTRTRBLUTERNER LUz ERLEZERZ
TRTHEALT, BEHEROSEI XL ULAZAWTER T 2702253, %
REXITRTHEEIN EFRLAEZBUE TR TLOEER (g) 2581, O
EEEHBFIMTEERIN, b, ERIBIVER 7 TEEFLZEN1DOD
LERISEOBIRI B HDET B,

- 15 -
B34
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KOB 1 ASM 4 IEARE N, BERXERDSNEHSITL () Kabo
TEEREN,

0
OH

(#1) | H
AN -
C\
H

M1 BELEAEYWOHBEIZDWT, (DNL@IIEZXRI N,

(1) CsHiz DERACKBROEEREEOH T, HFREICTZENNEDBHRD
BEbEVEEEKIZEND. TOREROEBEREZERI N,

Q) TNI—INNHBREDOHFEZRFDRIKFITHERTHRANE VOIS FHEIZ
EQLISRHMEERAND DD, TOMAEEAZETRDBEYRENEZZER
=,

B) A¥, TFL, TEFLCOHFTHRODATZERELZEILLT, BRXD
EERTITNEL, RVKLOVFRIBBZDEIEND. LEVOBHEHEZREI N,

4 TF>, TFL, TEFLCOHRTREIHEBA )T LKBRIZMA TS
FREANPZENOIIEND, LEYMDLHREZEZZI N,

- 16 -
B34
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M2 ROEEVA)NESE)DHT, FOFKELNSG)DFNTIUIETIIEZLE
YR, HEROEZLTIREZOTHEHARIWV, 2B, FNTNORBIZBWN
TRREZ 1L DEWEES RN,

(A) CHsCH=CHCH2OH  (B) CHsCH2CH2CHO  (C) CH3CH2COCHs
(D) CH2=CHCH(OH)CHs  (E) CH2=CHOCH:CHs

(1) BERAMSML T T OeEmzEGZ 5,

() FURBIUKEALT MU T LKERERKIGS T2 EWEARRPEL 5.
() FERRERETZHF> T2,

@ T7x—UTHREMATRD S ERBILBNTES,
5 A-bITARBENERET S,

M3 ROFEBORKIBTERT DILEWANS EOBEXEEZRI N,

(1) x&>&kﬁ%@ﬁ%@ﬁé%t%ﬂﬁé%%?é&ﬁ@ﬁﬁ%f%ém%%
ANE/ESNS,

Q) TEFLUVICHEOFETTRKEZMMEES LLEMBNESNS,

3) MALEZEWMEICISY /J—ILEINZ 130~140 °CIZMET 3 & FREDRIBIT
L0LE CHNELNED, AUREE 160~170 °CTIT S EHFROKIGIC X
DILEM D NELNS,

4) BREBREFEFTIZURYCEMHBRZRIGEED E, KECTULEREEICH N
SNBILEMENERT 5.

- 17 -
B34
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B4 UTOXEZHRAT, TOOBIVQIZEZRIN,

BRACKEER EANRF L EDSHREND T HINR VB (—fHHIVER>
B) RCOOH i EIEIEN, BEWEKRTIEIRICIZH bEEN2, TOHFT
REBDZNHDE , DRV bDE WS, ZORED A |0
HOMANRSBOTTRLBRVEEERTOR [ D | Thy, [ D | A
WVRCBTH D0 TFHIC ENEET D08 2RT. Ml Uk
Y EEESER NSRBI ATIVOREWTH 5. WIEITKEILT MY
T LEMATHET S &Ky r > T Uk 2iZind. ZOMKGE
i EEEND. By U RAKTRUDIZ W HEThDRILAKFEE
ERITRL DR TN BETH DA A2 WH-COONa 50, 20D
ST H & EEbbEOOWEE EnS, v s

KT, BEENMNCLTEESZEICLD EREL OO REF
L5,

(1) Z2HA N5 KASBRLEYREIH I VIMLEMELEEERI N,

Q) EyFRKICEN L EEXICBEEEERS, ZOZEERTUTOA A
EiEozEm | K | & L | RBBBELAL¥EREZANT, 1 U RIER 25
LR E W,

RCOO-  + H0 — K 4 L

- 18 -
B34
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A7 EE (2025 EFE) EL K

AOAR (REELEKR) OH

MRy

SFEAERQ

<ZIR[E&E3 >

Sf6#F11H2H

BEFEM/FR

s B B B NV
E 0 R R

o 13 : 00~15 : 00
TR BRBTRH K 11—
B EEy| (1209
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1] ®oxE2HS, UTOM (1) ~ (8) KEX &,

QBEENBENDNSABWY DNA ZHALEAWZIIAI RS S, 20
DNA OBEEMBMEMITTHILZHMNEL T, oflEER oE I IKE
EEZHWVWT, TREO0ER2fToR. ZEL, ZOERTHW/Z DNA %
BATBRIOT T A3 KR DNA OKE X1 2930bp (BEEX) THhB. i
B, TOTITAIRZHIEBR EcoRIE XholTYIW L 7ZEHAI1IZ, THEK
(DHER KN DM 5721 DNA ZHA L 7=,

D 3&A0x14r70Fa—T ABCEZRHELRE.

@ ETNTNORA/OFa—7, XA 70EXRY FEAWT, RE
K, HEREREHE DROBDEEEMALD, ZOBENEL
L7ZOLTHKRKFBEATDBENKRELLELLABWVWERK), THHE (a)
ZEALZTHRIE (b)) O AI RO DNARKEZIEZB AN,

® ADORAI7OF a—TIIidflBEBEER EcoRIVAMK %, B 1T R B
R XhollBHk %, CITIAHIREEREIR (HIEBER EcoRIVAIR & HI R BEFR
XhollBEDEBEGIK) & AT,

@ N5 A7O0Fa—TDE5AEELT, K<EH®ETE,

® ®ELEIAI70Fa—T237CTI300BHREL =,

® KEBODNABBRIZIEFEWEBERERKEZMAT, X<EXYEE.

@ D 3EXKOIXAI7OFa—ThoARORAEIAII/7OERY b
THRY, BRERFEEO7 A0 —ZA5)NVOo&L0E (T)b) IZWo
SDEFEALE. (R4 70Fa—7 ARFL—210HIZ, BEIL—
2D, CRL—3D0BIT AN, £k, EEHEODMN ST
WHBDNAZY—hH—&LTHOBIZANT,)

® ZOBREHEBOYHO—XFILIZ 100V TI0HEBEEL 2.

@ ZOHR, RORK1O0XdIIhEo7.
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S

o |
25005 I

2000->

100> I
700-> | NN I
I

300>

& 1

B(l) LROEBERMS TRFT@oBEENEHNDDN 57y DNA O Hl FRE B
FHME (HIBEBER EcoRIEHIBREER Xol TYB T 52D TESHE L
TNZTNOHEEROKREZZINONEDHD) ZTROFADOLDITRYE., &1
B, DNAWMFZHARAALZITTDO TS5 A2 RIZIX EcoRI, KT\ XholT Y)W
TE2HEEBEINIZTNEZN1LIMILIAENWDHDET S,

il

FcoR1 FcoR1 FcoR1 : Xhol Xhol

lZOObp l 400bp l 400bp ’ 500bp '

Q) THREOGOITISAIRNRERBEDOLS>AHDN, 27URNTREY.

MG3) THEIFCOOHEBZERZSODHEBEOFTEOLII>IREAEZLERZL T
WwWaih, 27ULATRER.
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3] ROEXEHZAT, UTOMONICERIZEL,

[1] In the 1990s and early 2000s, technologists made the world a grand promise: new
communications technologies would strengthen democracy, undermine authoritarianism,
and lead to a new era of human *flourishing. But today, ()few people would agree that the
internet has lived up to that *lofty goal.

[2] Today, on social media platforms, céntent tends to be ranked by how much
engagement it receives. Over the last two decades politics, the media, and culture have all
been reshaped to meet a single, overriding incentive: *posts that provoke an emotional
response often rise to the top. Efforts to improve the health of online spaces have long
focused on content moderation, the practice of detecting and removing bad content. Tech
companies hired workers and built AI to identify hate speech, *incitement to violence, and
harassment. That worked imperfectly, but it stopped the worst toxicity from flooding our
feeds. There was one problem: while these Als helped remove the béd, they didn’t elevate
the good. “Do you see an internet that is working, where we are having conversations that

are healthy or productive?” asks Yasmin Green, the CEO of Google’s Jigsaw unit, which was

founded in 2010 with a remit to address threats to open societies. “No. You see an internet

that is driving us further and further apart.” What if there were another way?
[3] Jigsaw believes (2)it has found one. On Monday, the Google subsidiary revealed a

new set of Al tools, or classifiers, that can score posts based on the likelihood that they

contain good content: Is a post *nuanced? Does it contain evidence-based reasoning? Does |

it share a personal story, or foster human compassion? By returning a numerical score (from
0 to 1) representing the likelihood of a post containing each of those virtues and others, these
new Al tools could allow the designers of online spaces to rank posts in a new way. Instead
of posts that receive the most likes or comments riéing to the top, platforms could — in an
effort to foster a better community — choose to put the most nuanced comments, or the most
compassionate ones, first. _

[4] The breakthrough was made possible Hy recent advances in (3)large language models

(LLMs), the type of Al that underpins *chatbots like ChatGPT. In the past, even training an
12 '
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Al to detect simple forms of toxicity, like whether a post was racist, required millions of
labeled examples. Those older forms of AI were often *brittle and ineffectual, not to mention
expensive to develop. But the new generation of LLMs can identify even complex linguistic
concepts out of the box, and *calibrating them to perform specific tasks is far cheaper than
it used to be. Jigsaw’s new classifiers can identify “attributes” like whether a post contains
a personal story, curiosity, nuance, compassion, reasoning, *affinity, or respect. “It's starting
to become feasible to talk about something like building a classifier for compassion, or
curiosity, or nuance,” says Jonathan Stray, a senior scientist at the Berkeley Center for
Human-Compatible AL “These fuzzy, contextual, know-it-when-I-see-it kind of concepts -
we’re getting much better at detecting those.”

[5] This new ability could be a watershed for the internet. Green, and a growing chorus
of academics who study the effects of social media on public discourse, argue that content
moderation is “necessary but not sufficient” to make the internet a better place. )Finding a
way to boost positive content, they say, could have *cascading positive effects both at the

personal level — our relationships with each other — but also at the scale of society. “By
changing the way that content is ranked, if you can do it in a broad enough way, you might
be able to change the media economics of the entire system,” says Stray, who did not work
on the Jigsaw project. “If enbuéh of the algorithmic distribution chaimels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

({44 : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —8f &%)
(Reprinted from "The Al That Could Heal a Divided Internet" by Billy Perrigo. From
TIME. © 2024 TIME USA LLC.. All rights reserved. Used under license)

()
*flourishing: ¥ *lofty: i/
*post(s): A *incitement: 75K

*nuanced: —a 7 > A (HPaER) 28ATNW3S
*chatbot(s): TF A MR EFF2E > THMTRFEETOI /0S5 A

*brittle: VY *calibrating: AT 5

*affinity: A *cascading: BT 5
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ROBEFH R RS R RO B T 5 E5S, B OAETEARS L,

(1) A nuclear or radiological emergency can be declared as a result of an

actual or potential release of radicactivity. Once a nuclear or radiological

emergency has been declared, quick action is required during the emergency

exposure situation. The emergency exposure situation can be divided into

three phases. The timeline of these phases is dependent on the nature and

scale of the nuclear or radiological emergency.

*The urgent response phase is the period in which actions must be taken
within hours or days to be effective; these are the *precautionary and urgent
*protective actions that have been *predetermined in the preparedness
phase and are based on observables and conditions at a facility (e.g. the

declaration of a *general emergency). (2) Precautionary urgent protective

actions are implemented before or shortly after a release of radioactive
material to avoid severe *deterministic effects. The preéautionary urgent
protective actions include the consumption of an *ITB (lodine Thyroid
Blocking) agent, the safe *evacuation of the *PAZ (Precautionary Action
Zone) beyond the *UPZ (Urgent Protective action planning Zone) and food,
milk and drinking water restrictions. These precautionary urgent protective
actions should take place within an hour of the declaration of a general

emergency. (3) Urgent protective actions need to be implemented within

hours or days of the declaration of an emergency to maximise their
effectiveness. These actions include evacuation, short-term sheltering,
actions to reduce *inadvertent ingestion, *decontamination of individuals
and protection of the food and water supplies, restrictions on significantly
*contaminated food and water supplies and the provision of instructions to
protect agricultural products. These urgent protective actions are
implemented within the predetermined emergency planning zones and
distances. Within the UPZ, urgent protective actions can include sheltering
or evacuation, administering of ITB agents, actions to reduce inadvertent
ingestion and instructions to the public not to consume food that may have

been directly contaminated or not to consume milk from animals that may

*graze on contaminated ground. The principle urgent protective action within

the *EPD (Extended Planning Distance) is to take actions to reduce

inadvertent ingestion by keeping hands away from the mouth, not to drink,

4
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eat or smoke until hands are washed. The urgent protective actions within the
*ICPD (Ingestion and Commodities Planning Distance) are to place grazing
animals on protected feed *if feasible, to protect food and drinking water
sources and to stop the consumption and distribution of non-essential local
produce, wild-grown produce, milk from grazing animals and animal feed
until the levels of contamination have been assessed. Environmental

monitoring should also begin as soon as practicable to implement the

appropriate restrictions on food and drinking water from rainwater where

they may be contaminated to levels requiring restrictions. Following the
declaration of an emergency, specific urgent protective actions can be
implemented before and shortly after the release of radioactivity to the
environment to reduce the risk of contamination of animals. Such actions
include :

» Short-term sheltering of animals

» Provision of clean feed

» Covering of harvested fodder

» Closure of air intake valves at food processing plants

At the early response phase, the radiological situation has been
sufficiently characterized to enable the *implementation of actions that are
effective within days or weeks; these are the early protective actions. Early
protective actions are those pre-established in the preparedness phase and
are based on *operational criteria, such as *OILs (Operational Intervention
Levels), until more detailed characterization of radioactivity in the
environment and laboratory analysis of food, milk and water samples are
conducted in the transition phase. (4) The environmental monitoring,
sampling and laboratory analysis can be used to start adjusting the initial

protective actions implemented in the urgent response phase to confirm the
*adequacy of the controls in place, to provide for additional protective
actions or to remove restrictions. This could lead to:
+ Longer-term restrictions on food, milk and drinking water
» *Relocation of people if they are living in areas where essential food
and drinking water is contaminated and replacements cannot be
provided
* Actions to prevent contaminated food and animal feed from entering
the food chain

355

ICPD: 2 0 B - P dn 5t E
TR
if feasible : TIRETH NI

implementation : S£{T

operational : JEH LD

OILs:ER Lo AL~

adequacy : ¥£f4

relocation : ¥z



(5) There may also be a need to revise the OIL values and to extend

monitoring and assessment beyond the initial emergency planning zones and

distances to take into account the conditions during the emergency. This

could lead to additional restrictions or the lifting of restrictions on food, milk

and drinking water in certain areas. Consideration also needs to be given to

the protection of international trade and *commercial interests, and commercial interest : FEI3ERY

restrictions can be placed on food and commodities from affected areas until FiltE

it has been verified that they do not exceed internationally agreed criteria for -

trade. The early response phase is the time where other agricultural

*countermeasures can begin to be implemented in order to protect the food countermeasure ; X i HE

chain and to *avert dose over longer time periods. avert : B <

(”Nuclear and Radiological Emergenbies in Animal Production Systems, Preparedness, Response and
Recovery”, Ivancho Naletoski, Anthony G. Luckins, Gerrit Viljoen, Springer, 2021 LW—¥ikZ:)
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wr &L TRES LTz,
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AR
TIVIoOAE L N nEEEMSEOKE
r‘*/ ) /\
[St— WTA—T——
FET S AT
wED >
ANFY
X1 X2 X3

16 =FIE (i) THADREDAFY L, MBI K OAET 5 A IRNAFH &K
[QOATHEIND LD ICEFEZMA ZLENRD DA, HLEBEZKIBICTBZS
EMBVCET 5 TR F— bR HEEKIT2 2. KIBDIREN87.0°CTH 5 & &,
FIE (ii) D Zei IZADBRDEIREBEDNS@L D RATHRERMDE
BE2OTHARE N, ZL, BEDAFY > OEEIT 20.0 °CT 0.66 g/cm® &7
%,

@ o0.08 @ 038 ® 8 @ 80

M7 SEFTOEBREEHNICKBEREZEZ D LN TELIEARBIZREDOA
FH L EEROAE 14 DEBELTREALUTHAL, £FE% 1.00x10°Pa IR B 72
N5, REZ 50 °CHENSD LT DT BERET o/, ANFH 2 OEHMEIZ 20°C
THE 272, 20 CIZBIFBAFY L OERKE (Pa) 2RKDT, TOHEMEEHERK
FLMTERARIV, 2B, BEOANFY ICERBBEMLZNIEET S,

M8 FEBROKE, wo—wi = 096 g ThHo7z. M7 TRDZ20°CTOANFY > DEK
[UEDEEZRL T, \FYHLOHFEERD, TOREEENRFE2HTEER
S, Xz, BEAOEHBERORLARIWV, 2L, ZITRDODLDFEIIERT
BONEBZAUEZENSFHREL TROESTFETHD, FFRALEELSNLIDHOT
Wi, EHEIZHZ o TIE, 20°C, 1.00x10°Pa DZER 360 mL DHEEZ 0430g &
L7REWn, 28, M3 IZENWTHREDAF Y ORRTIERTE, AFJ 2 OKHK
SRR L TNBEHDET B,

‘B256
386



B9 XKD (1) £7213 2) LS ITHI,WIC<KREBROFIE> EB 0D OBIEZTHRD
S ET 5,

1) FE (v) IZBNWT, ET T ZAIARIIAFY 2 OBERIZADHDT NI
TWED, RESFOBRBDERAT, FIE (v) KEALE., ZOBEDSITT
<EROFIFE>EBDIZTo7.

@) FIE (v) ZBWT, KBNS IET I AT25IEHTdE, ET T X
EAKICDFTHITBAL, AFIRIEE LT & 2HB%E, THOO
KESERY, T OREOLEDOER () 2REL, ZOMEE w, & L TR
Ui, ZOESIET S ATNIRRED b, NHMOKKDOREHERE
DIEM ST, T OBREDSITAT <RBOFIE>EHBDIfFork,

(1), QDENETNIZDONWT, <EBROFIE>EB VD ITHRIEL /2 £ & L HATED
ZT2ERDOHZHDEONEOLDITRTRAT, MEMOBESEZOTHA
BEW, L, K3, DITBWTHEFIE (v) OLBUOERETHFTITHREL
REERLTBD, QIRBWVWTIHAANSIET T RXIE5]&E LT TEDD DK
EHRER->TTOREBEZELTVWSEIEET S, /2, K3 TBWT, FLET S
2 ARICHELET DREDAF Y > OFRBEIZTOHRICEDSTERT 2 ENT
&, WRT7 I AINDOKEDEREITHIT360mL &F 5,

K3 DEEOER (w, (g)) OfF

B3 DEEDANFY L OARIEDHE
K3OIET S AIRIKEENIEZZDERDHE
X3DIET I AIRNITEENDAFY > OEREDMHE
X3 DIET T AINOEESEDHE

© 6® 6 60

- 10 -
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ROXE (1) #5 (I 2%, M155H10 KBTI,

(1) REBIOTAIRR 4 KRBT 2HEBILETHS. AULTHROEKTHS
N, EWICHEENRERIYEE VD, REOHAKIZIIZ D k)
D, ZO—DOTHBF1VEL FIZ EFRNLARVWEDICEAEATH S, 1}
EJo): o TH3 i, ZRORBRFVEAABYIC EERICE X
D ENEBISTFRACE > THER, BAER>HiEE L 2BADEKTH 3.
DIF— D BINE 125 FFED BEEL, Zhid EWIN D,
BT, RED IZIE, Coo, C72 EDHTFREDDHRKRATDHD, Zhoid
LIEEN D, REFETFBIOT 1 RETIIE bITRIRIC HOET %
bh, COBFEAWVWTKARRETONDY VETEOMICHERKESEZERT 5.,

—%4, AL 14 RIZEBT 2, @BTRCHEINDITHEE L TARBIVELS
%, AXDERD 1 DTH i3, BUEAMEN =D SBOBAFIE L THNS
N5, DA ELT, AREEDITHETVESPANENTNED, , Rif
TIHZEERVESNEAEINANSNDES IR TS, HOLANOHT,
HADOKBES RGOS &R D EGLTND, —F, FREER
D}FIDERD /2o TWBHOBIMOLS 1T, Bk | B | & | ¢ | o2fEE
DA F > EEDILEMBEET 5,

1zt 5 CABELEYRENEEERI N,

2 Zeid 5 CADEYBRFEEEEREI N, BERS+, —OF
FEMTRI N,

13 THEBHIBWT, HEZEERVNEEPAVSNS XD -HEZ 15 XF
DIRTEERR I,
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B256
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B4 TECOHETICETAROEBOFNSELWVNHDEITRTREY, HEWMORLE
ZOTHARI VY,

@ TRTOLROTNTORERFAMEDOETIE, BTET, BTBIOFET
EELTND,

(b) HEOEMEF T, RIETFENEMNT HEFITHEATNS,

(©) BHBEMN 12 XV BHNIWTROFIZ, £BILRETRVWILRNEET 5,

@) BHET, BER R ORRRT CHERIC12ghdLE, TOFITEEN
% 12C D EFELWEOERDZ &% 1mol EEHEL TWD,

(e) B2 AT 1 HBNS 17 BRICBITZETE, BEFESHRESRDFIERT
EEIIB/MT 5,

) FACBEBFEEBEZLDBERETFAA>THS 07, F, Na', Mg@BLUN AP TI,
FEFEENRERDIEEAFT ORESNINEL 25,

- 19 -
- B256
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(1) #0032 VB FexCa0s)s - 6H20 & oy AT 7 = KERAIMELS Uy A %K
A LRI R B L, T OREEID U TR TEAR S B, Hisk b
o7z B AERER) 12, H1OXDICEROERKZEY, TOLENMNSHNZ 10
SRS L7z, TR, ADL BILRRORENBRSNE. TO%, KA EK
WL TERE RS Z 5, BROEENSH > TWE SN EE 6, BFOEEI#- T
Wi o BB E A SR D, BFARNCS 520 EBELRLNE. & ORBOER
Ao TV © BRI U EROMEE, ¥ —> TN T —& Xidhs, Ki
RO EWTH 5.

H ot

WAt

BRI D JEHK
KA

X1

5 THERBEODODAFH Y ZRSGEADEH U T LOIFERZ, BALF, B, Y
T LD ENHEIIMNB LD ITEERI N,

6 HMADOHERYZSRHES T, BILBLKIEMNEI >TWS, ZORBT,
() BIESNZeRmOBILEDOEL, BLUQ) BINni 0B OE{L %,
FNENTOEZFOFNIRE o TEERRI N,

(Bl CIO5 CINEL B RIETOREDRICBEDEMDEES : +1 > -1

- 13 -
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() ROFEBR1IDOSERTIINTNOERETRAEZREIEDER, K2354E
L7zREDRISDERICET SR TH 5.

1 WESKOITHERBEMZAS E, SEXBRELE.
B2 HBEF NI ULKBRIFHREZMASE, [UKY BNREELZ,

EB3 BT DT LKBHITKEBEE IV D LAZMATMEAT S &, R
DHDR/K Z BFE L=, [UK Z13E-> 7=REDOY hYARBHKZETA
WCEASET.

EBR4 BT EZDULS35g ZKITENL, NEFIOEMERT MU ULAZNA
TMET D E, ERVFEEL,

EEB S5 FTOTUKBKRIZATVREIVIH VD LAKBEEMATEL 2FRAE
I, GEXERREERY ZELEZEZA, WTHOBEADBRKROFTER
BINEE L.

EB6 T X ETKRY 2AREET 200~350°CTRIGEE 3 &, ME KN4
RLT=.

£ BERESBENI/XIULLLEBERTRBESEZEZS, TR T A
WER U, ZOREYHO TR T LOBRAEIZ2, EROBILK
-3 ThH2,

M7 1) £8®2, 2) EEB3BXIUQ) EB4 TR >HEERROAI T EFERWN
ftERERE, TNTNREMONSEICEERI N,

- 14 -
B256
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M8 FEB1, B2, EBRIBIUVER4I TRELEQ &4 X, Q &Y, 3) &
HKZBLVE) BREERETTHETIDOIREDBELIZFEE, TNTILROD (A)
M5 (C) OHFENS 1 DT DR, FOREBEEITNTNHEERONS@IICEELE
(/)o

(A) K EEH# (B) FMHEH (C) EHEH

B9 (1) EBEST, GKY 2BLAELECEIARBOA A 2EERWEER B
REEELIN,

() EB 6 DRIET, BILALL TS WEME O FREZER I,

10 EB 4 THRILY > EDULAFTNTRIBL TERNER Lz, ERLIEERE
TRTHEALT, BREEOSBY IR ULERAWTERT 2ffo/kkEl?, &
FXTNTHBIN 2. ERLUEZZEY TR TLOER (@) 25EL, 70K
BEZEDEF I TEERI N, B, ERI4BIVER T TIEENTN1I DO
{EZRIEDABRI D HD ET 3,
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B256
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ROM 155 4 IEARS W, BERPRFRRRTOER () £RD 5N
FHEE, () A5 o TEERE, 2B, WEREEL LE, FHIRRT
I BIR T B YARBIE IR Lz,

(#1) 0

] *
C----CHZ----—CliH———CH3
OH

H

N
C--—-C\

H

1 BEEAYOEEIZDWT, D)NS@ICERZI,

(1) CsHiz DRILKROEEREEROF T, HTFEICFZENPERDHEIHFHAD
EbHEVWEEEKIZEND., ZTOREEOBERNEZEBERI N,

2 T A—IIBFEEBEOH FREZFREDRIKRITHRTHRNE NWOIESFHEIC
EQXORMERRAND B2dh. TOMBEEAEZRTROBEYREDEZEER
=128

3) A¥, TFL, TEFLCOFTRDAZTERFEZEZLST, BRZS
BT TNEL, RNVKVKRLIRZOIIEND. (LEVOBHEEERI N,

4 TH, TFL, TEFLCORTER B D LKBRIZIMATS
FRERAMPABRNDOIZEND. {LEMDOEHEEEREI W,

- 16 -
B256
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M2 ROMLEWH QANSEDOHFRT, FTOEE (O)NSE)DFNZIUILTIEIE S
EYERY, BERMOZUTILEEOTHARIWV, 2B, FNTNOLREICH
WTHEZIT L DEIIES R,

(A) CHsCH=CHCH20H (B) CH3CH2CH2CHO (C) CH3CH2COCHs
(D) CH2=CHCH(OH)CH3 (E) CH2=CHOCH2CH3

(1) EENMAMLTOToRbEmES2Z 5.

2 FURBIOKBEET MU TLKBBRERIGSE D EEARBRNEL S,
(B) AFRIBETZFHF-O-TNVS,

4 7x—Y 2 ITHREMATRED S EREILBNTE S,

(5) YA—bIABRMENEET D,

3 ROEBRDRISTERT HLEMADNS EOBERZZFZ/RI N,

(1) AFZERBEDERDECMIENRERAT S LEMES T TH2LEY
ANBFSND,

Q) TEFLUIZHMEOHEETTAKEMAMEES E{ILEYW B NESNS,

(3) MELL7ZERERICTY /—I)L&IA 130~140 °CIZMET 5 EHFROR I
I0EY C NESNER, RUKBE 160~170 °CTITF D EHTFRDORIHIZ L
DiLEY D NE5N5,

(4) BRBEETTI/URY VEHBERIGEIEDE, KECRIEBEREICHN
SNDILEMENERT B,

- 17 -
B256
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4 ROXEEGTH, (DPS@ITEZREN,

3R, KE, BEOBNSBREINDIERCEY X ZKEET MU T LKERSE M
ML ET B, BEIKSEIET LT 3 BEOLEYNERLE, 20 3 BED
bYW ESDKRBIEFT MU T LAKBRICSIFINIT—FIIEMATIIEVEY, K
BlEz—FIBIIOEELE. T—FIIVE I NSMtEYw AREoNn/z, KEBIIZ
BHBEETBIREZ THAREAS, RICPIFIII—FIVEMATISEKRDIE
¥, KBIEZ—FIVEIICHELZ. ZOZT—FIVEIITX 3 BEOLEHDONWT
NhFENTWEN o . KBETNIKEERZMATREEL, PnFIVI—FIEMAT
I<IBROBEKBI EZ—FTINVEBIIIZHBE L, T—FIIVBINOI—FII2&FEIH
TR &, 2EEOILEMDOREMNES N, ZORAYIIBHE 2L TAS
J=IVERIEE® D LAY B, CDEGYNEEHRINE, AW B CORAME
PIFNI—FIVZENL, KBTI T LKEREMATESERDBEEKBIVE
I—FIVBNIZHBE Lz, T—FIVEBNM /A6 B NGS5, KBNVIZHERZMA
THHELET S I ETHEY C B L NI,

L&Y A, B, CIZDWTENTNIHEITVELTO () 2 5 () DIERBE SN,

(a) fLEW A 13 FKAD CoH120 DRV —BEAET, AIZEBF MU TLE
RnUKZBZREL, £ AEXI—FTRILRBERL.

b ftEY B 1, 9FK CioH1002 DR Y —BATH O, B 2RE LKL
SEBERERERET | HEATEY7O0ER/EY D RELNT,

(c)&® C i3HE gk () KBKE DRIGTHRAICERL, CZKBRILT NI D
LTIARADB LU DO EEB TREICT 2 &0 U FIILEBRE SN,

(1) LEYWADOBERZZEERIV, AERRETHD 2HEITEAFRERTIZ

*xEI &M 7a 30,
2) L&Y B, D OBEREZEXRIN, AERBRETFTNH 2ILEMTIEIALF KSR
R % B2 T,

(3 LEYC OBEREZEEZRIN,
4 LEMX OBERZZEZRIV, AERIETFLD2EBEITIEIAFRERTF
Ik HIZ TS,

- 18 -
B256
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ST EE (2025 FE) FHILKP®

AOAM GRERLZEHR) I

AR
<GEIRFEE 3 >

TH6F 11 H2H

HREFEE il B kA R—=I%
. | 13:00~15:00
F 11 R—3

(120 %)

B2346
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1] "ROXEE£HES, UTOM (1) ~ (8) KBFx .

OEENBENDONSERBWY DNA ZHFALEWZIAI RN H S, 2D
DNA OEEMNEZMHMIT TSI LZ2HHNEL T, flBEER S 0EIKE
EBZHAWVWT, TE0ER:2fToR. L, ZOEBRTHW/Z DNA %
BATHHIOTS T AR DNA OKREXT 2930bp (EEK) THB.
B, TOTITAIRZHBEEERE EcoR1E XholTHYWLZH P, THED
(Q)DHEENEA DM 52 DNA AL 72,

@ 3&xA0xA70Fa—T ABCEHELRE.

@ ETNETNOXAI/OFa—T, XA 70EXRY FEAWT, RE
K, HIEEEAEHE (DROBCEEEMALD, 2OBENEL
L7ZOLTHRKBATDEBENKRELSEMRLABVER), THRIHE (a)
EERALZTHRIE (b)) O I XAI RO DNABKEZIERZRIZANE,

® ADOXAIOFa—TITIEHEEER EcoRIFK %, B I3 fHl R E

R XholVAR %, CIZIIHIREBER AR (HIREBEHR EcoRIVE K & il B B &

XnollBR DR BI) = ANTz,
IN50ORA70Fa—TD5EEELT, XK<EX¥E.
BELEIXA 7 0Fa—T % 37CTI00HRAEBL =,

RiE#% D DNABRICEWBRBRZMA T, K<EEZXL.

ZD 3 EKORA7OFa—Tr6NBORBEYTA Z7O0EXY b
TR, ERRBEBO7 O -2 NVOMNLADE (Tx)) Td-o
SVDEFALE. (R4 0Fa -7 ARL—210EIIZ, B2l —
C2DEBIT, CRLVL—C3DBICANE, £/, HENEODN ST
W2E5DNAZR— I —&ELTHOEIZANTE.)
® COBREHBHEBOZHO—ZAFIVIZ 100V T302BEEL =,
@ ZOHR, XKORK1OXS1ZRo7%.

Qe e®

B2346
401



1
=

e | [
2900-> e

2000->

1000-> I
700> | I
300-> ]

X 1

B(l) LRHOEBERERNS TET@oBEEFSEHNDN S DNA O H BE B
R (HBEBER EcoRIEFIBREER Xhol TUIM T A5 DO TELNE &
FTNEFNOHEEMOKREEINDLNZ2DHD) 2 FROFADIIICREYE., 2
B, DNAMIFZHMABRAALZITDO 7T A2 RITIE EcoRI, KT Xhol T Y)W
TEI2HEBENMNIZFNEN 1L IFALLAZIVWDHDET B,

#il

FcoR1 FcoR1 EcoRI E Xhol Xhol

lZOObp | 400bp l 400bp | 500bp l

M2 THEREOGDOITSAIREREDOLD>ARDON, 27BN TREY.

B3 TEFCOOHEBZFERZSOHMEOFTEOL>REAESEZL T
Wash, 27N TREE.

B2346
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M) TEHOOELKBEBTYHO— X7V ICBEEMADE, DNA
R EBH LTV 0. DNA ZRRTIMAOREEZSELT, 27
BN TR,

B(5) THEe)D HIEBEE EcoRIIZ DNA @3 HE B 5l GAATTC O ¥ 7 Z Y1
T, 28 UBEINAEEROBRERENZEZ Y., (EoX5CTHEINk
PN BEITES L. HEBOTVWHIHERIIOHESBES Z &)

R(6) # 420 FHEMNMNS 2D KBE D DNA 2 TR (e)D MR BESR EcoRl
TYT A E, HRWMTIIMAFmTOBENd2, MNARUTE 1AL %
mMEAALTERTEZ X,

(7)) EROACAYVEETEROML, TOEE7IAIREANTK
BEICROAZE TS, KBHERIBEEZE I AV LV EEETSC
ERTERV., TORBEZ2TUNTREE.

M@ F/ LHMETERHTHECEL F2#EIET S CRISPR-Cas) & W15
FETHFOLNDELOCR2%E. ZOHEKRTEDODLIRKREOERFEH
ATHON, TRHROBAZIXRTHWT, 4f7ATRYE,

(E#] #BET., XIJVFF R, Cas9 ¥ /NI HE, A K RNA,
DNA

B2346
403



ROXEEHS, UTOM (1) ~ () CBZ L.

EHEEEIEBRTFORRBICECGFOOEBANEZ 22D, HELIIRR
SIEBRFOHEAEDODEZLORETHREDLSSZIENTES., LML, #EY
OHEEOFTZENEZIL2HEE, ZREDOHSIFREEZ T AHEMLHIE /NS
<722, BRZRISZKODERZ LT DICREHEN, 2HEEE2F>ZT#H
ERITICEHERZBEEZHNAL, MXZHE (MOBEKEZETS) 2RI L
AVBETH2,. BRZHEHS L AREKLA R ONH IR, TO5E
D—DIHRAMEEL DD, T ABROHEYIITBWTEEHAUDOY > )XY
HOBMEIMUILNAUOS NIV BEOHMP KT 2L, THEORENLEZR TIE
EFoTLEWY, ZBETLHIENTERN,

B() HE2EYOHEOAICHETAHIMNILEERET AL a2, ROEHOBRICET
ZHRVBEFBELDE-—SOHARABEHELIIEELTNVWDS., —HORMBIK
THEGTAEBIEHL, Jh2RERTEIEGTFat bNEEL T
W3, BT E AABB Oflfk & aabb OEKE Z2XE T2 & F1I(EREE 1 1£)
DEEFRITITARNT AaBb IZ R o7, ZOEEIEBTEERT Z2EICT
BMER (a) ODHMBANAEL, TOMBAMIZ 125% THolz. TZOHEE, Fi
(BERFB AaBb) MEZ2XBTHE, F, (MEFE 2/R) OXRBHBEOBEELL
TEDXRDITREMN, 12720, B FE AABB, AaBb B EZ2F DHEE D&
B BIX[AB], AAbb, Aabb 72 £1& [Ab]& L T, [AB]: [Ab]: [aB]: [ab]D & T
Eca

M2) HL2TAROHEVOERZRERT S2EITENT, BRAMGHEITH
POLEBELTHEEZ SSEL. KREKEZERIIBEOCELGTHE $28: 87 %,
IDHEMZRRT 2REBEKZRRTSBEEZTEL =,

(i) FOROBETHORZREE.,
(i) FORADOEGTFRHOLZRE,
REL, ZOFAROENTREROERFEREKOERFITAL D OAN

BENDIHBEERZHB LW,

B2346
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M(3) THM () OBEEOEBXRAMERZRIEREL TREE (LD
BEEFEOH) N2 WT 25 RNA 20 BT 2BRZ2ENEMITEEL
TERWALEZEZLONTVS, REERMEORENLEE->TLE S DM,
2T U TR,

@) HTHEHDOIIMRERAOBEZ TLOENZINTAHWT, 6 17HUA
T t.
(RE#E] Kk, HROSHME, BRo>, Bo> SR, FM#E,
REMB, FR#EE, iR, Bk, Bl Zo%

(5 BMEISREAMRIZOBETRAIZLIAZ2DOREE.

B6) 521 XHOEYTIE, RAZEETAI LT X THEMENBEO S
T2 ERBEESNTVS., CNREEADKRLEEAKRTEDEICZDEN
ERFELTVWDEEZSONDS. COREZAALTHRAETESESH A 5N
TV HDEMA, 17 TRE,

7)) 04X F AT OBGETFFERALCRPVWTER (FRER) »5ER
LiELZE0ARBETS, —KH, X (K#MKR) 2oBRELAEMLELSTE
AEERREBIIREZENTWVWS, BEEFFIEXDNAOTOE—F —HENA
F IVt (DNA OEEIZAFIINE[-CH:)NAMEIND I &) aNd T &ITEX
STREMHEINS, ULHAL, HEEBEAOFRMBE TIX, ZOHEEN
HOIBERICEOTHATFINIAE (AFIENENDIE) ENDH5OTERT
FIIEEkEEIND., T0D, TREORATHEVTIE, BHITHKRT 3
BEFLRBRWICREA TS, —F, BEEEBFTRMNOBENBE, AF
WIEDR BT NERTFRAEOHRKRENHTEINDS ., AF IR N
HEBLGTRENMBINZ2DEAREN, TOLLAH%2 2 THUANTREYE.
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ROXEZHEH, LTOM (1) ~ (1) EEZ &,

KIZERICESTAARBYWETHY, KRLIKERIEZTTWIT RN,
AKIZDTFENNMSVWED, BREARCEEBZANEETSIEAICE, MW &
MEAOEEOREZZAALT, BERNMSERRERANEADTFEBHE
HZEMTES, INZEEENVWD., LML, @fESBEKEOEE %
DUCIEBE_ERBROT, BBEEZJICE>ZHBEOCKOBEF: TDLTNL M
TRV, TRICHEMNNDST, BIHORMEK, oBEOMER S TMEE
EFRY-S-THLBEOKZEHEICETIENTES., L OR¥HERX, 20k
RHMBOMBEICIR0ZRBOKEZERICBBITIDZYI L NIENDD EEZ T,
FITHHREHEER, FOROMBERICZEBCFEET S NIVEHR, Z
DY UINIVBTHHEEZ, TRDODERIZT - =,

@ bEhrDIFUCNRNIJEHOEEE®RZHED mRNA 283D KaEKEZ, 77U
AVAATZINOIRNTHME ATEAL &,
@ M BICIEI mRNA ZEFEhhwKkaKkz, OLRUCEZEALE,
® FHHME C RN NIVEOELGRERZFHE D mRNA 28 O KIBK
2, OLHMULCEZEFEAL .
@ O~@o#HfEELLZIIREMEZ, BERTEHERE (T 7UAVATIIND
FRBEOEBECEIEFELWVWEIKR) ORI 2FEBMANT,
® Zo%, WEHREEZ ANZREZ, WNIBGROERPBKTED =,
HEID kR
IRREHIE A KBOKNAD, BOBITHAL .
IIRME BIIAKNATEABELZN, BELEMS K.
WM CIXIEEAEEERLRNS 2.

B2346
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D%, TROERIZIT> .
TI7UAVAATZINORBMEIZ, FONRNI7EEZNEIT L2 KEBZHEE

T 5HEAAKE (1) (HgCly) =, HILASE () KL2KBBRBOHEE Z MR
TEHELEYEMEZERAT, KpPTFNERTS2EEZRANT.

&1 EZRIOMHR

FONIJEHD
Ko+ D
mRNA QSR BME | HAL/AKE () fEZWE M
BET5HEE
~NDOEA
7z L 7z L AW (7)
7z L H 0 A (1)
7z L H0 HO ()
H0 =L 7z L ()
H 0 HO A )
H 0 H 0 H0 (77)-

(1) THREFQOHBEOCKHERZEAKEOTE FEHRKEOE TN ED X
STHHFLTVEIZNDONBE LD ICEARNITELT.

M2 bEMNOKRBOBESBENLERALEZE, THRHE G OEFOBRIZIBW
T, KOBRNZRETLIFINECVBHBSETOERZ 3 TUATRE.

MG ) THRECOI O NIJEOEHHKZRLZE.
(i) MBRETEIATICEZ2ZHHEAL TWLI3FINI7EOEKZ
E e

B4 MNEOLrLEMBTR BEMOZNVa—ABERNNGEEMEAID
HEWVWIZHOINDLT, VNN a—AZ2/NMNBELEEMBIZRRDAATWS, &
DEIBLLSATHROVAATWVWSEZON, 3FTURNTREE,
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B2346
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B (5) ERITYINIVE HRNKZ2EERTBBRTHAYONIJETHSZ &
BHAITERZ, ERITHERIOERZ2ZIE T2 —INESNE. £ 1
D (7)) ~(f) ODHTAKDPTOBBRBITHIEENENDHODZ ) DENX,

M (6) FEBRIEERIT, ¥OoNXJVE HNKEZ2EETERTSZINNIET
HAHZERHERTERE, LLL, 77UAVAAIIOIREMEICITEEIZ
KEGHETHERT DI NIJEREEL, FONIJEHITIZOY NI E
PEEALEZCTERVWOTRAVWAEWVWISHHINIEZ., FHRIIHL T,
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3] ROEXEHZAT, UTOMONICERIZEL,

[1] In the 1990s and early 2000s, technologists made the world a grand promise: new
communications technologies would strengthen democracy, undermine authoritarianism,
and lead to a new era of human *flourishing. But today, ()few people would agree that the
internet has lived up to that *lofty goal.

[2] Today, on social media platforms, céntent tends to be ranked by how much
engagement it receives. Over the last two decades politics, the media, and culture have all
been reshaped to meet a single, overriding incentive: *posts that provoke an emotional
response often rise to the top. Efforts to improve the health of online spaces have long
focused on content moderation, the practice of detecting and removing bad content. Tech
companies hired workers and built AI to identify hate speech, *incitement to violence, and
harassment. That worked imperfectly, but it stopped the worst toxicity from flooding our
feeds. There was one problem: while these Als helped remove the béd, they didn’t elevate
the good. “Do you see an internet that is working, where we are having conversations that

are healthy or productive?” asks Yasmin Green, the CEO of Google’s Jigsaw unit, which was

founded in 2010 with a remit to address threats to open societies. “No. You see an internet

that is driving us further and further apart.” What if there were another way?
[3] Jigsaw believes (2)it has found one. On Monday, the Google subsidiary revealed a

new set of Al tools, or classifiers, that can score posts based on the likelihood that they

contain good content: Is a post *nuanced? Does it contain evidence-based reasoning? Does |

it share a personal story, or foster human compassion? By returning a numerical score (from
0 to 1) representing the likelihood of a post containing each of those virtues and others, these
new Al tools could allow the designers of online spaces to rank posts in a new way. Instead
of posts that receive the most likes or comments riéing to the top, platforms could — in an
effort to foster a better community — choose to put the most nuanced comments, or the most
compassionate ones, first. _

[4] The breakthrough was made possible Hy recent advances in (3)large language models

(LLMs), the type of Al that underpins *chatbots like ChatGPT. In the past, even training an
12 '
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Al to detect simple forms of toxicity, like whether a post was racist, required millions of
labeled examples. Those older forms of AI were often *brittle and ineffectual, not to mention
expensive to develop. But the new generation of LLMs can identify even complex linguistic
concepts out of the box, and *calibrating them to perform specific tasks is far cheaper than
it used to be. Jigsaw’s new classifiers can identify “attributes” like whether a post contains
a personal story, curiosity, nuance, compassion, reasoning, *affinity, or respect. “It's starting
to become feasible to talk about something like building a classifier for compassion, or
curiosity, or nuance,” says Jonathan Stray, a senior scientist at the Berkeley Center for
Human-Compatible AL “These fuzzy, contextual, know-it-when-I-see-it kind of concepts -
we’re getting much better at detecting those.”

[5] This new ability could be a watershed for the internet. Green, and a growing chorus
of academics who study the effects of social media on public discourse, argue that content
moderation is “necessary but not sufficient” to make the internet a better place. )Finding a
way to boost positive content, they say, could have *cascading positive effects both at the

personal level — our relationships with each other — but also at the scale of society. “By
changing the way that content is ranked, if you can do it in a broad enough way, you might
be able to change the media economics of the entire system,” says Stray, who did not work
on the Jigsaw project. “If enbuéh of the algorithmic distribution chaimels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

({44 : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —8f &%)
(Reprinted from "The Al That Could Heal a Divided Internet" by Billy Perrigo. From
TIME. © 2024 TIME USA LLC.. All rights reserved. Used under license)

()
*flourishing: ¥ *lofty: i/
*post(s): A *incitement: 75K

*nuanced: —a 7 > A (HPaER) 28ATNW3S
*chatbot(s): TF A MR EFF2E > THMTRFEETOI /0S5 A

*brittle: VY *calibrating: AT 5

*affinity: A *cascading: BT 5
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(1) AAMTFNF—EFAETETHET 5L, —RICETERIAS O
EAFACTRNE-DRE N, EEAE, TIHULBTEOEHEE Li > Na > K
> Rb > Cs THU, ZORTRLEA A IICR0PTL, TOBEDRIEHLSEWIT
#iZ Thd, Tz, AAHOTLETHET S EHH A 4 ALTFRILF—AK
=10 TETH S, TEORTFOMETIZ ETHD, &b
DTRETIAMEREVIZS VN, A AN F—FEFOBEORE 2MS LT
EEREETH DY, , KEETICBT28BOREEHIZ DN TIEA A LT R E
—OEZFDSHRT S Z L3 TERN. —F, BFEAAL, ZOEIKEVETIE
PETERIMo TREMLLDTL, ITHETECKEREE RO TS,

AT ATV F—EBTFEHNAEND 2 D0 RI)NF—1T, EFEETOHEMME:
DB HDOTHY, TOKEZIMEL ORFTRR>TNG, ZOIER, BFES
LOBERBITBNT, #AICHE5T2EBT 23 EMI2RIVETFICL->TRAED
EVSTEEFRLTVS, BEFNAEETH2IEMI2BRIOREE L THER
BHEND D, TORBILARA SN TER, 20 1 DIR—U L7 OBERIEENS
%5, R—U 71, ACRETFAES LOKS (A—A) OBBIFNFE—LEHFBES
LO#A (B—B) ORATIINF—DOTHICHRT, BRR5ETAELBOMOKE
(A—B) OBEIXNE—MnDbAkENT &GN OWE Ki). 22T, Dxy
BEFXERERFYDOREIRINF—Z2RL TS (xix1),

Dz —'%'(DAA'*'DBB) >0 (x3E2) » v ¢

COBKOEHELT, R-U2 7R ,EFALBONEREGLIELE, HEBET
HDOEOIT K> TREEENEDL, HLEETAA HEHEZETOLITRD, &
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BRATINE—KERBEDTHDEEAL, 20T, RPNRAETHE

BlEO 2 2 BEARMEE LT ¢ TEL, 2 DOETFOBRRMEDEDHHE
a5 | 20 Doy ~ LDy D) HBITHELT, BRID &S B L, 72
L, kEEHTH 5,

e | = kijm‘%@MﬂD%) - - &l

(x7E1) DIXELKBHEEHBEIRINF—2RTH, I THEHBECEEIXNF—ET 3,
(%7£2) Dap&DpgDHRFITZ DR EMMEHBE L 2ANFEET B8, Z I TIERHEMFEEEE2RER N,

1 2l 7 ok TidEsnEosts ZEH 2 HTIRE 2 AHEOE
DELFETNENEERE N, £, Z2H CHTIIEDHFZONS S
L0 1 DBAT, MEMOKTEEZOTHEARIN,

B2 THREIIONT, ROD)LQIEARI N,

() HAEORRE BEEK) DKBRFTEFEZRELTHRAFICRADSETIHE
DZEERBD En3, ZEif CHTRE2ENE 6 XLFTE
TR,

2 () THENz2BOHEOBIIFEEEMEN L L TERBNICRTZENT
&, TOWEZLi, Na, KTHEETSHELI>K>NaDEER5, ZOIESRIT
AF NI RNF Do HEEINDIBAF TRV TVIEE S ITR 2> TN
B, TOHMBZEZS7Z0IZ, Li & KZ2HELT, KERFIZBWTEERK
NET 2R TBRAF IR BRIE (FBA) TBTBLYIVE—E{LAHD
RESZHBLIZW, AXOEAZFIALT Q1 Q:DEEFHETRDS20
CHERBDZONS@OLVTRNTREAT, BEBMOBEEZOTHARI W, 72
B, THAD aq JIBEDKEZRL, LZERDH &1T aq 2 DIF 72 H DIIKITARE
LTWasZEEET,

Li (E) + aq‘ — LiTag + e~ AH = @1 K]
K(&) + a — Kfrag + e AH = Q> (kJI)
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@ Li (&) BLUKER) O F ALLHRIF—

@ LK) BLUKER) OBTEMA

@ Li (&) BLUK (&) O ¥ )L E—

@ Li(E) BEOKE) OFEL Y E—

® Li* (&) BEUK (K) QAT Z )V E— (%3)
® LICl (B) B L KCIH @) D¥EfEL > Z IV E—

(%E3) [BEREDA T2 1mol WAKFITZEEDQI YN E-EEKMI I INE—ENS,

M3 RiljzAVEBEa0ssk Br OBRRIEEZERD, NIE 2 MEEEHALT,
INEE 1M FETEERI W, 72701, H-H, Br-Br, H-Br O#& T3 F— D
BFNTHN 436 kI/mol, 188 ki/mol, 364 kJ/mol &L, EE k=1.0x10"(kJ/mol)™ 12
L9%, £/, KERFOBEBSREEZ 2275, HLETHNL, ROEEZE
AWnaEn,

VZ=141 V3=173 V5=224 V7=265 VI1=332 VJI3=361 V17 =4.12

M4 HEAEBESZEVDHTOLEETFAA D RBWTETOREEZRET SI2IE, &
SBEEEZDBEHBICEET2ETNELLDRETFIIAE SN TNEINEEZ
%, Biz3RTED LOEBFRHATIE, AFETFHIERREEOREVHEFOL

KHAEINTNEHDEL, £/, AICTROREFES LOXEHEOHE
HETFHZEDS 2ETFEHZEISTTENETNORFICEVIRS., £OX3ITL

T, ZTORTFAFT U HDRFVRIET 28N K %)
BETORERGRIEBTHRL, T0EZBREKE }{ E:; 2:; H
T 5, Fl& L TilBERIEKE H202 DBEEHITRT, Bae e o

1 -1 -1 1
HEMAZORENBRILE TS 5. ’ ¥

KICRT aMmb c DRRBEFOBCEBEZZTNETNHEEDITTEERI W, 1
B, BEXEEERIROEBDETS, KFEH:22 ®EC:26 BFEO:34

CHz3-CH2-OH CHs-CHO
a b [
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B5 THEREDIIDODWVWTROXZHES, (DEQIITEZARSI,
HEOMIEDOREIL, BERBTE—A> NOREBENHEERD, L WK
EEDIEER+g (C) LABHR —q (C) VWHIHEHMIZTHNTHEETIDOEZER
BT LN, ZOFEREZ r (m) ET2EBRIPMFE—A> hy (C'm) &
U= qr TRINS,
FEFALEBNS/REATABOEIRMBTE— A MOERMEN 1 (C'm) TH
okET 5, ¥z, RFALETBAET |HELORO LT, HFABEALHE
BHEEE r (m) THERA A HEAEZ D<o TWBERELZEZEDEBLEIETFE
— A2 b (Cm] 1L, EFELHBTFOERKREEZNTN—q (—1.60x10"°C), +
go (+1.60x107°C) ELTRDEIDICEHETZE S,

Ho = qor

/WD TABIZGENS M T UHEEHDOEIGEZELTHBD, &I,
w/ e = 030 DEE, A FUHEEMHIZ30 BTHDENnD,

(1) HClDBXBMBFE—AL FEBEET S L 3.70x107° C-m THolz, £/=,
HCl 3 FIZBWNWT, KREFERREFOROBESIERIIE U Th 20 WENE
AT REETHIDNTNDERELZLEZDOBLKFBFE—A N (C'm)
ZEHET2L203x107” Cm THok, HOIAFIZEEND A1 A U HES XM %
THEN. AEF2HTEOREEEEZIN,

(2) BIRMTE—AZ MNIEFARH 2, BERDLESIZZD1IDTHS, &
THIZEIFMMTE—A L MRERDH D, BRI HFROBLFBFE—AL E
SLAMIEHLDY, HFRAEELTEBEERDHTOOE, 3EFHTOH
21DOH, TOHFREeEXRIN,
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(1) ERECEBRINTVE ISAOHTFROBE] O<RBROFIESITHN, A
FH (A 687 °C) DR TEERDDERZT, ERTESNENTEROEENT
R CoHu MEESNBHTR 860 EWIEBRETSHI LT, TOHEOZUEEZR
WMIBZEITUz, ERITTRNTRAFTITY, KKUEK 1.00x10°Pa THo 2. BT
WRVIED, HET 5 X ANOEEORER, KBITBF TS & EIKBOREICSE
U<, KBIZBITTWANEZRERIZELVWET S, 2B, KBITIZMBEEN D
TBD, 80°CUELO—EREIZHREZN, BERIZ200°CTHo7z, £z, IET T X2
DEHIT360mL TH Y, BREXIIAEEMIIERL TLL, EBE2EL TAREIT—
ETHDET D, TR TRTHEGAE L THEESbOET 5.

<KRERDFIR>

(i) EWEEBOIEIIFAIXTNIZULBEHILZEHEZH0 (K 1) 2%4H
LT, 202fF WEZ7S5RA3, VIVRZULBESIUwRIL) OHEZ (g %
BlEL, wi LU TREE L.

(i) SUETZAITK mL OAFH > EAN, TIVIZULAETHET 5 X
OOOZEBY, BIATED, TIVI U ABICIRES TS ARE DT,

(ifi) (i) ODAET S A2 —FEREITR O ZKBITIRSLOTEEL, MEALK
(X 2) .

(iv) FEZ7SZAINOAFY D (&K NEFRRLEDE, 23 0FTD0EEREL
TKBICBUIZRESOENR—CIZROTWA I EZERL TNSHRKD 25t
7ZET A, 87.0°CTH o7z,

(v) HEZ7SRIZ2KBENSWMOML, AMIIZDODWTWEKESZID, BRET
TRHTHGE LIEZ A, ANFY U OEENEEEN (M) . ZOREBOEK (7
WIZULAEBIUMILAZ DU ZEZORET S R0) OEE (g) ZHIEL,
wr & U TCREER L 72,
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IREEET
FILI = ASE " N EEEAEOKEB
7\
. N 7]
oS l
HET TR
AR D
NFHT
K1 2 B3

16 FNE (i) TMADWEDATY L, MBUCKOIET 5 AIWNRAFY &
GOATHEZEIND IS ITABRBZMA DHEND B, LERBZKIBICBAS
EIRICET 5 LRIV F—DRFHHEEKIT/2 2 KB DREMN87.0°CTH 5 & &,
FIE (ii) D Zet IZABBRDEYREEEDNS@L DB ATHEERDE
FEOTHAREIW, 7L, WEDOAFY > OEEIL 20.0 °CT 0.66 g/cm® &F
%,

D 0.08 @ 0.8 ® 8 @ 80

7 SGETOZEBEFNABEBREEZLEZ S I ENTELHEABRBITKEDOA
Y EEROAZE 114 ORBELTRELUTHAL, £FE% 1.00x10° Pa IZfR 572
N5, BEZ S0 CENSDUTDOTT2EREIT oz, NFHU 2 OEHMEIT 20°C
THE -/, 20 CITBITBAFY L DERIJUE (Pa) Z2KOT, TORMEEZERNE
F2HTEARIV, 2B, BEOAFHICERITBER LN EET S,

B8 FEBROME, wa—wi = 096 g THo/z. B 7 TRDE20°CTOANFHDE
JUEDEZEZEERL T, \FYHOHFREERD, TORELEIRF2HTEER
I, Xz, BEAOEMNBERBRLARSIW, 2EL, ZITRDODLDFEIIERT
RONEBRAEENSHEL TRDEZFSFETHD, 7 FANSELNEHOT
iz, FEICHZoTIE, 20°C, 1.00x10°Pa DZEL, 360 mL DEEZ 0430g &
LizadWn, 28, K3 ZEVWTHREDAFY > ORBIIERTE, AFY 2 OKHK
EEPRIL L TNBHDET B,
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O KD (1) £ Q) Ok S BN <EBOFIE> S50 QBEEFHAN
oET 5,

1) FE (V) IZBWT, RET I AINIIAFY > OEENIZADDTNIE
TWi=R, BESFOEBDZHAT, FIE (v) ITEALE. ZOBREDMNMITXRT
<EROFIBFE>EBDIfTo =,

@ FE (V) KBWT, ABHSIETSXaE3EBTEdE, LET S A
EARKICDFTHITHAL, AT R L2 & 2HR%, THOO
KESERD, TIOREOLEDOHER (g) ZREL, ZOME w & L TR
L. COESHETSATRERLD BB, WBROSEDREDERL
DEMNo /2. ZOBIEDAMITRT <RBROFIBE>ERVIZITo7,

(1), QDENTNIIDNT, <KBOFIE> LBV ITHRIEL L & E L HTHERN
LT HAREREOH L HDEONEOLVTRTEAT, BEMOBEFTZOTHA
REW, 2720, B3, (DR THEFIE (v) OLBDERETHSITHEL
ZIREBEELTBY, QIZBWTIIKADNSIET T X 25&E EIFTEDD DK
EHAERSO>TI<SOREZEZEL TNWDEIEET S, /7, K3 IZBWT, FLET S
A AWRIZHEET DHREDOANFY > ORBIZOHRICEDSTERTLIENT
x, NET7 I AIRNOKAEDOEREILEIT360mL &9 5,

K3 OEtOEE (w, (g) Off

B3 DEEDANFY L ORIEDMHE

K3 OIETTAINICEENIEZLKOERDME
K3OINET T AIRNIEENDIAFY L OERBDMHE
X3 DIET I AINDOEESEDHE

© 6 0 0
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ROXE (1) »5 () 2%A, B155M 10 BRIV,

(1) REBIVCTIER 4 BCBT2EEBTETHS. AUTHROBETSS
N, EWCHENRRIYEE EWVWS, REOBEEKIZIEZZ D yE)
D, ZO—DOTHBFIVYELRIZ ERLAWEDICEGEATHD,
EDHD TH2 i3, ZRORBRTNEABLEIEER IS E
D ENZEIATEANICL - TIHERY, MABER - EE L2 BAOEKTH .
DE—DHM 5725 HED bEFEL, T EMEIN D,
XBIT, FKED 121, Coo, CoREDHFREZDLDHRRDTHHD, Zhdid
EIRIEND. RERTFBLIOT A ZRTIIE BICBARIC BOET %
HE, ZOBFEAWVWTARRTONOY VETFEORICHERKEZRKRT 5,

—%4, AU 14 BB 2%, &BARCHEINBITHE L TAXBIVHLSH
5, AXDEED 1 DTHD i, BAMEWEDSBOBAFIELTHNS
N5, LAAN ELT, AREEDBIMEGDEGVANSNTWER, , Rk
THAZEFRVESNEALINANLND LS IR TVS, BOLANDOHT,

B QR REA DKL &3 L DR EEATND, —H, FREER
DIFDERD E/R> TWBHOBIMOLSI, Bk [ B | & ] ¢ |o2@EE
DA F 2 EEDLAMBHET 5.

RI1 2o N5 CADBRDEYREGEEEREN,

B2 Zei 5 CABBYRETEEERI N, BERS+, —OF
FEMATRI N,

i3 THEEIBNWT, RE2EERVEENAVNSNDI ISR HEZ 15 XF
DINTEE I,
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M4 TEPEFRETIROZBROFNSELLSHDETRTREY, BEROZE
EOTHAIZI N, |

@ TRTOLROTNTORERRMAEORTI, HITEF, BTFRIOFET
BEALTND,

(b) BEOEBERT TR, TRIEFENEMT 2IEFITLEA TS,

(c) BEBEN 12 K0 BNENWTLROHIZ, RBILRETRVWILENFRT 2.

(@) BETIE, BER L2 ORRFETF CHRERIC12gHDLE, ZTOFITEFEN
% 2C DREFLVWEBORADI &% 1mol EEHRL TS,

(e) 2 AT 1 M5 17 RICBT 2R TIE, BFESHRESRDEIERET
EREITHEINT 2,

() MUEBFEEZODHERERTFAA>THS 02, F, Na*, Mg@BLW AR T,
RFBEBNRRELRDIZEAFORESIFINESL<TI2D,

- 19 -
- B256

457



(I) 8D 2B Fea(CaOa)s * 6H20 & yy NFH S 7 = RGBS U ™7 A %7K

A Ui FRE R B L, Z OB R0 U TR TR S B, Hisk £t
SR IS A SIFR) 12, M1 0LSERBOERERE, 20 25 EXE 10
SRR L7z, TOR, KA DL BILRRORENBRS . T0%, A EK
WL TEIRS B2 E 5, BEROEENE-> T B EEE, BROEE #H->T
VWi o BB R A LD, BRI 520 EBELELNE. & ORBOER
Ao TWRN 5 T B4 I 4 U R BOWER, 5 —> TN T h—EXIZN5, ki
RO EWTH 5.

H ot

HAtY

A

X1

5 TEREDDOAFTITYZREADEL VD 7 LOFERZ, BT, BAikk, HU
LD ENBHEIZMBD LD ITEER I,

6 #HADHENYZSRZHS T, BIEETLRENEI > TWS, ZORIBT,
(1) BNk OBIEDOE, BLUQ) B3Ntz 0BILEOT{L%,
FNTNTFTOEZXHFOFNIR L TEERE N,

(B1) CIO5 CIBE U B RIS TOREDRIBMOEMDEES  +1 - -1
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(I} ROEBR1NSERTEINVWTNOERBRETIUEZRESI R OHER, KR E
L7ZRAEDRISEDERIIET LB TH 5.

EBR1 FESKA)ICHERBRZMA DS &, SEXNRELE.
EB2 HERBRT M ULAKBRCHEREREZMASE, [UEY BWHRELE.

EE3 HALT R U AKBIRIKEBAEH IV S D LAZMATMET 5 &, FEE
DHHIEME ZWREL-, Gk 2 ZESREOY "N AFBRKZ2S 6
WCEBEI R,

ER4 BT CEZUL SIS g ZKITENL, NEROEMERS MU U LZMA
TMET D E, ERVFEEL .

EE S5 FTOTUKBRIZATEIVAV T LKBEREMA TEL 2FRAE
WIZ, X EFREGERY 2B LEZEZAS, WTNOBEAEDBKROTR
BHERL 7.

HEE 6 T X ERE Y ZAMERESE T 200~350°C TGS/ S &, Wl EKN 4
RLT7=.

EBT BRESBENIRIVULLERTRIEE®ZEI A, B TR UL
WERLU. ZOMEYHFO TR T LAOBRAEIZ2, EROBILK
-3 TH>.

7 (1) B2, 2 EB3IBIUVQ) B4 TR >HMEERBOA T EZFERWN
fbERBERE, TNTNEEBONSOITEERI N,
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M8 B, £EB2 ERIBIVUERITRAELREZN S4&EX, Q &EY, 3 &
HKZBEUE) BEE2RAT THETIDIIEDBELEZAEZ, TNENRD (A)
M5 (C) DHFNG 1 DT DRY, TORBEZFNETNHEEROMNS@ICEERS
(/30

(A) KLEE# (B) FHEH# (C) LHEH:

B9 (1) EEST, QLAY 2BLAZLEECEIARIEDA 42 2E8ERWEER G
HEEE/TIN,

Q) EB 6 DRET, Bl TRAESWEYEOATFREZEZERI N,

B 10 KB4 THRIEY D EDTLABTNTRIBL TERVER Lz, ERLICERE
IRTHEALT, BREOSRBIY /R UVLEZANVWTERT 2f1okE 3, &
RITRTCHEESIN . ERLUZEEI TR TLOER (g 2581EL, 20K
BEAVBFIWMTEERI V. 2B, ZR4BIVERT7 TEIENTN1I DD
ILERIEDAHNRIZDHDET B,
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ROM1NEM 4 IEARS, BERSFEREETFOER (x) ZRD5N
EEAE, @) 5o TEERE N, b, BEREEC L&, FERERT
IR VLR AR LA A,

(1)

I *
N /C——CHZ—-—?H—CH3
AN OH

1 ﬁ%ké%@ﬁﬁtomf,mﬂémmgiﬁémo

(1) CsHi DR{ILKROEEREARDOF T, HFEICIIZES NNRDBIBHRD
BEbEVWEEEKITIEND., TOREKROEBERZEE I,

@ THVIA—INREREDOHTFEEZRDRILKRICHRTHADE VOIS FHIC
EDXSRMERAND 2200, TOMEEAEZRTROEYZEDEEER
=R

B) A¥2, TFL Y, TEFLVOFTROBAZEREZEILLTL, BRZD
BRI o0% <, RNKORIABDIIEND. (LEVOBHEEERI N,

4 TF>, TFL2, TEFL>OHRTE BRI T LKBRIZMATD
FRERAMPABRNDOIXEND., {LEVMDOLEHEEZIRI N,
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B256
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B2 ROMEEY ANSE)DOHFHT, FTOSEE O)DSG)DFNZIUTLTIEE 51
EWE R, MEWMOZYTIREEZOTHARIWV, 2B, FNTNOLREICH
WTHEZIX L DEEES N,

(A) CH3CH=CHCH20H (B) CHsCH2CH2CHO ~ (C) CH3CH2COCHz
(D) CH2=CHCH(OH)CHs  (E) CH2=CHOCH2CHs

(1) EERMXMmMLT 70tz s52 5,

) FUVRRIOKEALT NI TLAKBRERIGI®S EEARBNEL S,
) AERBETFEF-TWVWD,

4 7x—UCTREMATED?ERATEBNTE S,

5) A= NI URBRMENEET B,

M3 ROEBDKIETERT BILEMA NS EOBEREZEZEE/RE W,

(1) AFERBEOEERORSYITHENRERHT 2 EEBMESTFTHBILEY
ANRBEND,

Q) TEFLVIMEOFET TKEMMEES LILEWBRELNS.

B) MALZEHRERIZTY /—IVEA 130~140 °CIZEAT 2 L5 TRIDOKIRIZ
K 0EY CNEENDD, FRIUKRRZE 160~170 °CTITI EHFRDOKIHIZ X
DILEY D NMESEND,

4) BRBRFETTI/URY VEMBREREIESE, KECRUERREICHAN
S5NBILEMENERT 5.

17 -
B256

462



M4 ROXEZHRHS (DDS@DIZEZTRIN,

RFR, KFE, BEOANSEBREINSIAEHEY X 2/KBET MU T AKEER SN
Bl =LA, SERITMAKSEIETL T 3 BEOILEWMNERLE. 20 3 BED
{LEMEEDKEBILT N D LAKBRICSIZFINI—TIINEMATEISERDER, K
BIET—FIVBICZHEELE. T—FIEIISIMEEN ANEENE. KBIIZ
BHEBEEECTZBARRZEZTORERS, RIPIFINI—FINEMATESKRVE
¥, KBIEZ—FIVBNIZHBEELZ. ZOZ—F)IVEBIIZIX 3 BEOLEHMDONT
NHFENTWAEP o7z KBTICHERZMATRELL, PIFNIT—FTIVEMAT
FEBVREEKBIET—FIINBINIZHEB L. T—FIVBIOI—FIIEHXHFEIE
T &, 2BEOLEMOREYNE SN, ZORSVIIBHBRZMELLTAS
IV ERIBERSELEWMB, CORBUNEEHRINE, {LEWB CORAYZE

DIFNI—FIZENL, KEBIET N TLAKEREZMATESIROEBEKBNV &
IS VENKAEELE. TS VENASLAY B BT, ABNICEREMA
TBREETHIETILEY C B SN,

fL&® A, B, CIZDWTENTNAITZITVWELT D (2) 25 () DRRME SN,

(a) 1LEY A 1T FHEA CoH120 DR E U —BHET, ARBSETF NI TLE
B LAKEZREL, £ ARI—RFVLARBZRLUE,

b)ft&% B 1, 4 FK CioH1002 DR —BEETHD, B ZREFEKIG
SRBLEFREFRBRET | HEETHYTOEAAY D NESNZ,

() {b&% C 13 ks () KBEKRE DRI TRAICERAL, C 2KRBR{ELFRUY
LTMARDBRLUIZOEREE THRMEITT 5 &Y U FIVERMRE SN

(1) 1WA OBERZEZEZRIV, AERBERERFNDHDBEITEIAREFRRERETFIC
* 1 &2 30,

2) LAY B, D OEEREZEZLIVN. FAEREETND 2LEMIAFRE
BRIz * 2Tz,

(3) L&Y C OBERZEZEEZRRI N,

@) LB X OBERZZEEZRIV, TERRRETFAHS5B8ITIEIAEFREET
Ik FIZ TR S0,
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[om—
.

ST EE (2025 F£FE) HitKkF

A0 ARl (RRETIER) TH

EELAROME

TM6F£11HA2H

EEFER Al B R R—=8

‘ 16 : 00~17 : 00
T ¥ G 7T R—

(60 43)

¥ B F H

ABBABOSKAH D ET, 20 IHEMT), MEAK Z2BLTIIVWTFER
Puo

ZO THEMF X TR=—UHOET, R—DOF%E, HIRAEHHOEFRREND
STEBRICEHLETIZEI N, SFFARBASIRNTLEE N,

[FEf1 oMz, THRERMK, TATHAM ZEMLET.

AT, BITEHE Oy —TIROVIIBHE]) TRRAL, IR - FEERE

ZEAL TIIWITRE A

[RERM OZREEEEH (1 HCOE 12 K, SNTIZBRELFL
ZHHAEREEE 0TV EHHETEDLDICRRAL T ESI N,

BB, T THRERK OREINZEIMCRALTLIEI N,
FICHRNRWERIL, HABTEZATIEI N,
HABTOFHOBENH 2HERIAUFR, HFE, 777w b, BFEb 1 F&
LTEATLIEZ N,

ABR TR TMEEAMK 2ELEITOT, HblEo TlidnidEt A,
TR, TATAK BEBR-o T3,

o
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WOFEL & FEA CTULT ORI HAGE T& %72 SV, 723 OpenAl, ChatGPT, ChatGPT-4,
DALL-E2 72 E OHA SRR AL 72 1L, TOEERTL TRV, T, BEICFHOH RN

HDHBEE, OFR, BFE, TAT77Ny |k,

Elon Musk and an array of public figures have signed their names to
an open letter that *went viral recently, calling for a six-month pause on
training language models more powerful than GPT-4, the technology
underpinning ChatGPT.

Some strange inconsistencies with the *signatories aside, the letter is
odd. It criticizes the *deployment of powerful chatbot technology as
rash, but also over-*hypes their capabilities, drawing on the doom-
*mongering about Al and killer robots that have *captivated the press
and distracted from more *nuanced, real-world risks. “Should we
develop nonhuman minds that might eventually outnumber, outsmart,
*obsolete and replace us?” it asks dramatically (emphasis from the
YT )( )( YA )( YT )( )7

Of course not, but there are issues we should be more worried about

authors). “a)(

now, like the concentration of Al capabilities among a few increasingly
secretive companies, inequality as artists find their work *plagiarized
without compensation and all the risks to come from companies racing
to plug ChatGPT into their systems.

3)On that last point, the toothpaste is already out of the tube. OpenAl
last month launched a new system that will allow businesses to plug

ChatGPT into their *proprietary databases, allowing its chatbot to carry
out tasks on their systems like retrieving information, making bookings
and even running new software that it creates.

While the plugin announcement didn’t get much attention in the
mainstream press, many technologists saw it as a *stunning leap
forward for ChatGPT. Not only could it search and synthetize
information it had been trained on, it could take action.

Think about that for a moment. Machine learning systems make
decisions in an *inscrutable black box. OpenAl spent seven months
testing GPT-4 before releasing it into to the wild, but its so-called red
team engineers, who tested how it might be misused, could only cover
a fraction of the ways it might be *exploited by millions of real-world
users. However much OpenAl has *tested and prodded its system to
make sure it is safe, no one really knows the full extent of its risks until
it is deployed publicly. And those risks become more serious when
ChatGPT can start doing things on the web.
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Taking cysuch gambles is, of course, what made ChatGPT so popular.
OpenAl made a bet by making ChatGPT public and the result was
public *adulation and viral success for an Al team that’s tiny compared
with those that work for Big Tech firms.

Now with these plugins OpenAl is making another gamble, giving
ChatGPT even more capabilities and unleashing it to businesses. So far,
11 companies including Expedia Group Inc. and payments operator
Klarna Bank SB have “plugged” ChatGPT into their servers as initial
test cases.

Klarna’s plugin, for instance, will turn ChatGPT into a shopping
assistant that can make recommendations based on the millions of
products that the Swedish company facilitates online payments for. The
plugin isn’t available yet but when it is, users will go to the ChatGPT
web page and login, then click on the Klarna plugin to activate and
“talk” to it.

p)Some of the new capabilities that OpenAl is offering businesses

look *dicey. One, called “code interpreter.,” allows a business to get

ChatGPT to write and even *execute code on its behalf. Software

developers typically use a code interpreter to make sure the program
they’re writing works as intended, allowing them to test small
*snippets. With the new plugin, ChatGPT can also write and test code,
and that sounds potentially hazardous from a security perspective.

“I hope that there are enough guardrails in place,” said Edo Liberty,
the former head of Amazon Al Labs and current CEO of Pinecone, a
startup that has a technical partnership with OpenAl on one of its new
plugins, when I asked him about the risks of letting ChatGPT run code.
“This is something that could theoretically be a vulnerability.”

Marco Cardoso, a software engineer with Microsoft Corp. based in
Sao Paulo Brazil, tested ChatGPT’s new code-writing abilities and
noted how remarkable it was that the system could “now make requests
to any server on the Internet.” But that also meant there was “nothing
stopping™ ChatGPT from accessing a network it wasn’t supposed to. To
prevent that, Cardoso put in his own guardrail, explicitly instructing the
tool to only access one particular domain. But that puts extra
responsibility on the users of ChatGPT, he noted. What’s to stop it from
making a request to an unknown server?

Ethan Mollick, a professor at Wharton who has experimented
extensively with ChatGPT, tweeted that trying out its plugins put a
spotlight on OpenAl’s own research about the “unpredictable risks” of
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connecting the tool to other systems.

E)OpenAl’s *nimbleness as a small company has allowed it to move

quicklv to release remarkable new technology to the public, from
DALL-E2 to ChatGPT to GPT-4, all within a year, achieving the kind of

impact that much larger companies could only dream of. But the *flip

side isthat we’re all *guinea pigs for utterly new and potentially *flawed
technology.

In some ways, it doesn’t really matter if OpenAl agrees to the open
letter and pauses its development work for six months. With companies
rushing to plug ChatGPT into their systems and test it out on the public,
it may already be too late.

(From “Elon Musk Wants to Pause AI? It’s Too Late for That: A
petition on OpenAl’s ChatGPT technology ignores the risk already
unleased.” BY PARMY OLSON, Bloomberg, 2023.) (Used with
permission of Bloomberg L.P. Copyright © 2025. All rights reserved)
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1] koxE (1) & (D 2#2, M1ASMIKEARE N,

(1) A4 AMTHNF—ERBETETHET L, —RATBESAZ VDO
EAFAMCIRNFE—DNE N, EZIE, TIHULBILROEEIE Li > Na > K
> Rb>Cs ThHO, ZOFTEROEA T TRDPTL, ZOBEEORISELNE T
#iZ Thbd., Tz, AAHOTETHET 581 F ATV F K
=10 TETHD. TROFEFOMETFZ[ v |EHTHL, b
DTEETEAMEEDIZS VW, A AT INF—BRETFOBEORS 2MD LT
BEARBETH D, , KERPICBI 2L BORBHICOWTIRA F LT RV F
—QEEFNSHRT S LI TERN, —F, BFEMAL, TOEBKEVETIE
EEBTFEZIMo TREMLLDTL, ITEARTAERMBER> TN,

AA TRV F—EBFEMAE NS 200 RN F—1F, BEFEEFOHMME
CEHZHDOTHY, TORESIIELOFFTREOTWS, 20T &L, BTFED
LORERBICBNT, HAIKEET5ET 23 EMT2mENETICE>TRRS
EVWSZEERFBRLTVS, RFRAETHZ3EMI2HRIORELE L TRER
BHEND D, TORBEINRASNTE . £0 1 DIKR—1 > 7 OBRRIEEN S
%, ®R=U 7, AUETFAES LOKSE (A—A) ORATRNF—LEFBES
Lo#a (B—B) OREIFRINF—OFFITUNRT, BARSETALBOHOHKE
(A—B) DREEGIINF—NRNDOBRENI &GOV E Ki). 22T, Dxy
WRFXERFYDOHEIRINF—ZRL TWVD (xi1),

D ap _%(DAA"'DBB) >0 (x3E2) -+ ¢ -

COBRKFOEHRELT, -V 7R ,ETALBURERELEE, HEET
HOROIZE > TRAIBHENEL, HIBETIA  wakezadiSichb, £
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DB TINE—HRERBEDTHDEEL. 20T, RENRABTHNE
BBl 2WARMEES LTy TEL, 1 DORTFOBARIEDE DRI E
(a5 | 78 Dyp LD n+ Do) KHBITHELT, RO &S B L, 127
L, kiEHTHS.

IXA_XB = % XA/DAB _'%(DAA_"DBB) < - ol

(x7£1) DIFELLKIIHEEREIRNF—2RTA, I TRHRIEEIXNF—ET 2,
(%7£2) Dap&Dpp DT FIFE EDREMMTE EDRNFET DM, T2 TIHEMTEEEERNER N,

M1 2| 7 kb TREsTR0%m, B[ 1 | Kb TREENEOK
DEREZTNENEERT N, £, ZW [ U | s TEE8FE 005 8
LD 1DREAT, BEROEFZOTHARZRIWN,

2 T#REailONT, ROMEQITEARS N,

(1) BEHEOE&R (BEE) WKERPTEFERHLTHBAFICRASET5HE
DZELERBD | T | &S, 2R [ T | KhTRIELHENE 6 LFTE
ERANCRN

2) () TEXNZEBOMHEORIIIFEEERENE L TEENIIRT ZENT
&, TOMEZLi, Na, KTHETZEL >K>NadlEEas, ZOEE
AF NI RNF—DEHEINDIBAF IRV TVERELIIRZ>TW
%, TOHHEZEZ 57=DIZ, Li & K 2FELT, KFRPIZBWTSBEEREE
NETZRO TRAF TR (FBR) KBIT2L N E—ELAHD
RESZZHERLIZW, AZXDFERHZFALT Q1 Q:DEEFETRDZ /120
KHERBDEONSOLDIRTEAT, MEMOESZEZOTHARI N, /1
B, THAD aq ITFEEDKERL, (LERXDH EIT aq 2 Db DIIKITHERE
LTWBZEEERT,

Li(&) + ag — Litagq + e~ AH = @ (kJI)
K (&) + aq — Kraqg + e~ AH = Q> (kJ)
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@ L&) BLUVKE) 01 F ARV F—

@ L&) BLUKEK) oBETHMA

@ Li(E) BL UK (@) oz 7 )L E—

@ Li (&) BEOK (E) 0F#EL Z)E—

® Li* (&) BEUK (K) DK Z IV E— (x13)
® LiCl (E) 3L TKCI () DBERIT &)V E—

(%7E3) [URRBEDOA T2 1mol BWKFTHEEDQL YN E—BLEKMLL I IE—ENS,

M3 Rijemn-Ba0ns Br 0OBZRMEZERD, /NI 2 fL2mBEHALT,
INEE I M ETEERE W, 2720, H-H, Br-Br, H-Br D& TR\ F—DMH
BFNFN 436 kI/mol, 188 kl/mol, 364 kJ/mol & L, EH k=1.0x10""(kJ/mol)~?
L35, £/, KERTOBEZRBHEEZ22 7%, RETHNL, ROKHEZ
AWndEn,

VZ=141 V3=173 V5=224 V7=265 VI1=332 VI3=3.61 17 =412

B4 HERAESUATOSETAA BN TETFORIKERET 3101, &
SRMEELEITHACEET 3BT NE L LORTIFASNTNENEER
2. BBBHTES LOKERE TR, REBTHREIRMEDOKE VT OH
WEEBIFHAEINTVWEDDEL, £z, ICTROREFES LOXEREEDOES
EETNEDL AT B AT TENENOETICEIVES., Z0LS12L

T, TORFAFT HORERFLFAT RN 1)
BETORZREOM B THRL, TOEZRRIELE HF O .O. H
T, HlE L TIBRERILKER H202 DB EERITRT SOOI

e N - +1 -1 =1 +1
HEMNEOHEFIRMETH 5.

RIRT amb c DRERTOBIEKZZINTN/HEZDITEERI N, &
B, BKEEEIIROEBVDETS, KEH:22 REC:26 BE0:34

CH3-CH2-OH CHs-CHO
a b c
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5 THREDIIDVWTROXZFHEHA, (NEQIIEZRIN,

HEEDOMEDORKEIE, BEUMTE—AS MOBIEBENELZERS. H£L WK
EIDIEER+g (C) LEBRI—q (C) VWHIEHZTHNTEETIDHDEZER
BBFEWND, ZTOEREZr (m) ET3LBRVBFE—A> by (Cm) 1T
U= qr TIN5,

FTAEBRNS2573TFABOERIRBTFE— A MOEREN 1 (C'm) TH
otkﬁéoit,%?A&E%B@ﬁ?IEE%DWDLT S TFABERUHK
BHEEE r (m]) THRRAT MEED< o TR ERELZEZDELXPETE
— A2 b (Cm) J, EFLBFOBRREZENTN—q (—1.60x107°C), +
go (+1.60x107°C) ELTRDEIICEHETE S,

Ho = qor
./  WE R FABIZEEND I T UHEEHOEIEERL TR, =EZIF,
e = 030 DEE, A FREEHIL30 BTHDEND,

(1) HCl DBEXIMMMTE—AL FEBET DL 3.70x107%° C-m Tholz, /=,
HCI 3 FIiZBNWT, KREFEHREFOROESIERIIF U TH 20 MHFNE
BRAFT UEETHIDNTND ERELZ L EOBLXIPMTFE—A N (C'm)

ZatE 92 L£203x107% Cm THolz. HCl A FITEHEND A A AT %
THEM. AIEF2HTEZOREZEZARI N,

2) BRXFBFE—AZNMIEIHAND S, MERDIEEFRXZFDO1DTHS. 4
FRICEIBBTFE—AL MERH D, BRZ2HROBXRIBTFE—AL FE
SLATEML B, DFRARLLTEEE LR TOI5, 3EFHFOH
21257, TOHFREZEERIV,
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(I) FEBFICHHINTWE IREDHTFEORIE] O<KEROFIESITTREN, A
FHY > (@A 68.7 °C) DA FEZRDDIERZET, ERTHONESFEDOELSF
K CoHu N SHBENDH TR 860 EVWHHEEIETSHIET, TOHEOZYEEHK
Moz licliz, ZRIZTRTRIAF T, RKER 1.00x10°Pa TH o7z, D
WIZNRY, KT S ATADOKMEDIRER, KBIZRITTWD &SRB OREICE
L, KBZBITTWARWNEZZERIIZLVWET S, 28, KBIZIIMEEEN DN
THD, 80°CUALO—FIREIIHRZN, HiRIX200°CTHo7z, £z, NETV TR
DAL 360mL THD, BREZCILIFBEELMITEHEL TLLS, ZREZELTHEHEIZ—
ETHDHET D, ZERXTRTEEZAKRELTEDEDHDLET 5,

<KRERDFIE>

(1) EWEZOHETFAIRXTYNIZULBEBILZEE DD (K 1) 22
LT, 202Kk UEZ75A3, TIVIZDULEBLNHIL) OHR (g %
BlEL, wi LU TiEk L7,

(i) FET SR mL DAFH > EAN, TIVIZTABTIET 5 X
OOOZEBWY, BIATED, TIIZUABIZIRS TRNIRKREH T,

(i) (ii) DIET AT 2 —FEREIT/RO TZKBITERS LD TEFEL, ML~
(X 2).

(iv) FETIZAIWNDOANFT L (FE) NeEMRHELZDE, 23 7 TOXEHEL
TKBICRIZRES OEN—FIZR> TNHILZHRAELTHLHED Z2HA
72EZ A, 87.0°CTH o7z,

(v) RETZSAaZKEPSEODEL, SMUITONWTHWLKRELERY, FRET
THTHmLIEE A, ANFHOERNMERINZ (K3 . ZORBOZE (¥
WIZUABBINHILZDTREEONET S AD) OEE (g Z2HIEL,
wa & L CRigk L7,
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REER
FNIZOAE L N IEEEMEOKE
7\
: N AN
= i A R
= |
FET A3
WD
AFH
1 42 3

16 FIE (i) TMADWEOAFT L, MBUC L DHET 5 R ANSAFY L #
[OBTHESND LS ICBRBEMADBEND 2D, VEREKIBICEAS
EMMBUCET 2 T )L F— B S EEKIT /2 5. KB DB 87.0°CTH B & X,
FIE (i) 0% [ F | AR ENRKEEDON 5@L D BEATHRERDE
HEOTHARZRE W, ZZL, BEDODANFT > OEEIX 20.0 °CT 0.66 giem® &7
%,

D 0.08 @ 0.8 ® 8 @ 80

M7 SGETEEBEEICABEBEZEZ S I ENTELERABRBIIKUEDOA
Y EEBEROAZE 14 ORBHLTEALTHAL, 2FE% 1.00x10°Pa lZfR 572
WS, REZ S50 CHIENSDUT DT 2EEEIT o /. ANFY 2 OEEIL 20°C
THE -7z, 20°CIZRBITEINFY L OEKE (Pa) Z2RKOT, TOEMEEEEK
FLHTEARI WV, 2B, BEROAFY I CERITBEHR LN EET S,

M8 EEROMER, wa—wi = 096 g THoTz. M7 TRDZ20°CTOANFY > DEK
SJUFEDEZEZEEBL T, "\FHOHTFRERD, TOREZEIRF 2HTEER
W, £, ZERXOEHBERBRLARIWV, 2EL, 2ITRODDZIHDTFEIIERT
BONEEUEENSHEL TRDEAFRETHY, 2FANSGB/BLNZHOT
Wi, FHEICH7Z o TIE, 20°C, 1.00x10°Pa DZER 360mL DEEZ 0430g &
LiaaWn, 728, M3 ZBVNTHEREOAFY > OFRBEIIERTE, AFH L 0KK
TENBEILLTNDHDET B,
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R 9 K@G)itmQf@iik%ﬁ%ﬁ<iﬁ®$ﬁ>3£@®%¢%ﬁbﬁﬁ
S ET B,

1) FIE (V) IZENWT, RET7 I ATRIZAFY D OBENZADDTNIZES
TWiR, BESFOHBDZHAT, FIE (v) ITEAE. ZOBREDITT
<EBROFE>EBLIZfFF-o 7.

) FIE (V) IZBWT, KBMhSHET T Aa25EhTdbe, WET TR
ERKICOFTHRCBRAL, AFTRIIEE LD & 2HRE, ThOD
KESERD, TIOREOLAOER () ZMEL, ZOMEE w, & L TR
L7, COESHET T ATIRRED bEk<, NHOKEDEEbHERES
DIEMN ST, T OBREUSMITAT <RBOFIE>E B0 1ok,

(1), QDENTNUIDONT, <KBROFIE>EBVITHRMELL & X LA THED
T HAEROH DD EONS5@OLDVTNTRAT, MEMOEEEOTHA
REW, L, B3, OIZBWTHEHFE (v) OERVERETHAHIIHBL
TREEZRLTBY, QRBVWTIRAKNSIIET S AT25&E LITTEDD DK
ELRER->TI<SOREBERL TWHZEET S, £, HIKBWT, LETS
A ARIEET DEEDOANFY > OEBEIZZTOHBMCEDOSTEBRT D E08T
&, WE7 S XINOK[UEDEEILEIT 360mL &F 5,

K3 OEhOER (w, (g) O

B3 DEEDANFY L OEAIEDHE

B3 OIET S AIRIKEENDLEZDOERDHE
B3 DIETIAIRNICEENSIANFY L OEEDHE
X 3 DIET T AIANOEESEDHE

© ® 0 60
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ROXE (1) 25 (I 2%HA, M1A5M 10 IELRI N,

(1) REBLVTARIT 4 KRBT 2HELBARTH S, ALTHROEAETHS
0, BWICHENERDYMEE EWVD. REOHEMEIZIZIS D k)
D, TO—OTHBIAVEL RIF ER LW ICEBEGERTHS,
EJoY: 110 TH5 i3, ERORERFHEABBEICEERICB S
HENEEIFTFENCE > TEEAN, BAER->HiEE L 2BAOEKTH 5.
DE—KDBING 725 FFRD bEEL, Zhid EIEIZN .
X517, KEOD i1, Coo, Co/2 EDHTFREB DR TFHHD, Zhbid
LIFEN D, RERERTFBIOT A RRETIIE IR HOET %
vh, COBFEAVWTARETRNDY VETFEOMICHERE 2HRT 5.

—7%, FU 14 KIZET 2%, @BTRICHEEINDITHRE L TAXBIENS
2, AXDEELD 1 DTH 2 i3, BEMENEDSBOBEAHIELTAVS
N5, LLANE ELT, AREEDBIMEGDESBANSNTNED, , &
THHESERVWESHEALINAVSNSES IR TS, HOILAMOHT,
B & OFHEES BEAORLY S 13k DWEELTND, —7F, REER
DMFFDERD E72 > TWBMOBIMDE ST, Btk [ B | & ¢ | o2
DA F > 2 EDLEMBEET 5.

1 Zeil N A RO EY BN EEE LI,

2 Zei 5 CABEYRBFEEEERI N, BERS+, —OK
HFEMTRI N,

3 THREMIZBNWT, hEFERNEEMANENILI AR ZEEHE IS XF
PNTEE RS0,
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M4 TRCETFICETIROEBROFNSELVNEDETNTED, MERMORLS
ZOTHARI N,

(@) INTOTLROTNTORERRAMBEORETI, LTETF, BTFRICHET
BEALTVWS,

(b) BEOAMRFT T, nRIRETFEAENT SIEFCEATN S,

() BHEBMN 12 XD B/RNIVWTROFIZ, EBITRETRVWILENELT 5.

(@) BAETIE, BER R ORBRT CHRERIC12ghdLE, TOHITEEN
5 12C DREFELWEOEROIZ &% 1mol EEHEL TS,

() B2 AMIT 1 HENS 17 RITBTSLETIE, BEFESVRELRDIILEET
BRI NT 5,

O FCEBTEEBEZDDODHEETAATHD 0, F, Na*, MgZ#BILUN AR TIT,
FEFREENRESRDIEANFT COREZNINELARS,
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(D) $kD 2 BRI Fea(C204)s « 6H20 & ) AFH 7 = REUDNEEH U U L &K

WML ZERICAMER L2, ZOBEMEIMO MU TR CEG S 7z, Hisk B
o7 DB A SR 1T, K1 OXSXEROERKERYE, TOENSHEZE 10
SERFELZ. 2O/, AL ZBRAUREORENRB I NE, TO®R, KA ZK
BNWLTEBRI B LTS, BROEMES - TW B EEE, BROERI S - T
WD TZESIIRETARERD, BERIRIIK 2ZDEELIIS N ZOEBOER
&> TWRN S TEHAICECZBEEOMER, ¥ —> TN T —EXidNns, Kiz
FEEDILEMTH S,

S

HAty

BRI DK

A

X1

5 THREDHOAFH T ZRSGADEH U T LOIERZE, BT, B, HY
LD ENHBIZMB L DITEERI N,

16 HADAXNYZSZEHS T, BLBITRIENEI >TWS, ZORIBT,
(1) Bt OBILEOZElL, BLUQ) BrEnzxizoB{tE0Ei%,
FNENTOEEFOFNIREoTEERIWN,

(1) CIO5 CIBNELC D RIETOREDORICBDEMDEES 1 +1 - -1
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() ROEBR1NSERTEINVWTNOERETIHEZREESI T OHER, H3HE
L7eKED RIS DERIZET 2B TH 5,

ER1 RESKOITHRRZMA DS &, JUEXNRELL,
EB2 HERRT N ULKBRICHERBREMA S E, [UKY WAL

EE3 HAT DU LAKBIRIKEBILAIN ST LAEZMATMET 5 &, FER
DHBHER ZBRELZ, TR Z 3B =REOY N ARBRKEZSA
IEATET,

EEB A4 BT T ULS3S5g 2KITENL, INEBBIOHEBEE T N ULENA
Th&T B L&, E@2NFEELE,

EE 5 T UKBKIZATRI AU T LAKBEENMA TEL 2FRAE
WRIZ, fEX FREGEY Z2HBLEZEZA, WTNOBEESHBROFTER
fBNEE Lz,

EB6 TR X ERIERY ZRIEEAET 200~350°CTRn =85 &, hiiEEKN4E
RL7=.

£ BREGBYIRIULEGBBRTRINERZEZA, B TR T L
DER Lz, ZOBYMFOR T 2T LAOEAEIT 2, EFOBRILEK
01_3 T@%o

M7 (1) B2, 2 EBR3IBLUQ) Eh4 TR > HLBERBOAFT > 2EERRN
fLERIERE, ZNTNEEMONSC)ITEEZRI N,
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M8 EB1, B2 ERIBIUERITEELEZQD &EX, @ ZEY, 3 &
KZBLUE) ERE2RET THETIDOREDE LZHEZ, TNENRD (A)
M5 (C) ODHFNSG 1 DT DR, ZORBEZFNTNHEERONS@IZEERS
Vi,

(A) KEEH (B) THE# (C) LHEH:

B9 (1) BEST, KXY 2BLEZLEZCRIBZIRIGDA A 228 ERVWMEER G
AEEERIN,

Q) EB 6 DRIET, Bl L TldEoWnW=mEOLFREEZEERI N,

10 X4 THEREY PEDVLARTRTRIBL TERDPERL 2. ERLZERE
TRTHEALT, BEBOEBY IR VLAZHAWTER T 2fio/kEl 5, 2
RIEITXRTHEBESNZ, FRLUZEUT TR TLOERE (g Z25EL, 20K
EZHEVETIHTEERIV. 2B, ZR4BIVER 7 TEEZNTN1 DD
LERIEDHNRILSHDET 5,
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ROM 15 5M 4 CEARS V., BERDRERBETFOER (x) 2RD 5N
EBEIE, B) 1050 TEERE ., 2B, BEREE LS, FHREET
I IR B ST R RIRIK A LA,

(#1)

Bl BEBEAOHEIZDONT, (DMAS@IKEALEN,

(1) CsHi DRALKFOBEREARDOF T, SFHICEZSSIBRRDBHEIHAD
EbEVWEEEKIZEND., ZTOREEOBEREZE SR I N,

Q) TNI—INRRREOHFEZFDRIARITHRTEHRANES OIS TR
EQLSBMEERAND D0 TOMAEREZR I ROEYRFENEEER
=R 2

(B) A¥, TFLY, TEFLOFTROBAEERBEEZREILDTL, BRZD
FICTIMNEL, RRKORZDDIIEND. LEVOELEIEEERI N,

4) T¥, TFL2, TEFLCOFTERCHEADD U LAKEBRIZMA TS
FREENPHEZ BN END. (LEVOEHEEESRI N,
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M2 ROMEEY ANSEDHFET, FTOLE (O)NLEE)DFNTNCHTIEE S
EWE R, MEWMOZUTILEEZOTHARIWN, 2B, FNTNOLRETH
WTHEZIX L DEIEES 0,

(A) CHsCH=CHCH20H (B) CH3CH2CH2CHO (C) CH3CH2COCH3
(D) CH2=CHCH(OH)CH3 (E) CH2=CHOCH2CHs3

() RIENMIMLTSToRemzEZ 5,

Q) FURBIOKEBAET M) TLAKBRERIGSE S EHBIEBENEL 5,
(3) AEFRIRERTFZF->TW5S,

4 7Y ITHREMATRD S EREILRNTE S,

(5) A—hFIABRMENELET S,

B3 ROEBBDRISTEKRT 2UEWANS EOBEREZZFEZRI W,

() AFERBEOERDOEAMITEARERT T 2 LEMEDTTHHLEY
ANEEN5,

2 TEFULIMEOHFE T TKEMAMEES EIEYBRELND.

(3) MEAL7ZEEICITY /—)VZIZ 130~140 °CIZiEd % L FRIORISIZ
Z0EY CNESNED, EUKIGZE 160~170 °CTITD EHTHORIGIZ L
VLAY D NESNS,

4 BRMBEFETTI/URYCEHBEREIED L, KECRMEBREEICHN
S5NHLEWENERT 5.
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M4 ROXEZEHERAS, ODS@ITEZRIN,

3, KE, BEOANSBREINSIAEEEY X 2/KEBAT YU T LKERKRE M
BMLI-EZ B, BETHKSEIETLT I BEOLAYNERLE. 20 3 BED
{LEMEEDKEBIT N T LAKBRIZSIZFINI—FINVEMATEIEDER, XK
BlET—FIVBICHEELE. T—FIVEIDSIHMbED ANBoN. KB
BHEBEETCZBIRRZZTHRERS, RIZPIFINI—FTIINZEMATISIRDIE
¥, KBIEXZ—FIVBILIZHMLZ. ZOoXZ—F)VELIZIX 3 BEOLEmDNT
NLFENTWaro . KBLITHRZMATRELL, PTFIVI—-FIEMAT
I<RVEBEVKBINEZ—FINVEBIICHBEELZ. T—FIIVEBIOZ—FIVEERSE
TR &, 2BEOILEMDOREYNRES Nz, ZOREGYIIBHREBZMESLL TAS
J=NVERIRES D LAY B, CORGYNEEHRINE, LEWB CORAEME

PIFNI—FIVZENL, KEBIEFT NI T LKBEREMA TESIRVEBEEKBN &
I-FVENCAMLE. T—SVENH LAY B 2SN, KENVICEREMA
TBREETHZETEY C B SN,

L&MW A, B, CIZDVWTENTNGINEITWELT D () 22 5 (¢) DRRB/ SN,

(@) 1L&Y A XD FRA CoH120 DR —BHRET, ARERT NI TLLE
RnUKZEZFEEL, L ARXI—RFRNIVLARBERLU,

) ib&% B 1, 2T CioH1002 DR Y —BRAETHD, B 2EREKIG
IRLEAFRBEF IEEETHPTOERAEY D 55N/,

©) fb&Y C 13 ke (D KBEREDRISTRAICERL, C 2K U D
LNTHARDBLUIZOELBEE TBREICT 5 &3 U FIVERNE SN,

(1) LEYWADOBERZEERIV, AERKRETIVH 2B FITIIRFRERRETIC

* 27230,
(2) L&YW B, D OBERZEZEZR IV, AERBEFVDDILEVITIIAFRE
BT % 12 iF7n a0,

- (3) k&Y C OBEREZEERI N,
4 LEMX OBERXZZEERIV., FERRREFLD2EEIEFIFRERT
Wk ElZAMTRE N,

- 18 -
B256

519



520



- 521



SFn 7 EE (2025 ) ElKRF

AOAR (REih&EK) TH

My

= EL AR
<ZWRRHE S >

SfM64E11H2H

HRESE R B =¥
. . 13 : 00~15: 00
& i il 11 =—
(120 45)
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1] "oXEZHS, UTOM (1) ~ (8) L&EX &,

EEMNBENDONSAB WY DNA Z2HFALEnWIIAIRRH S, 20
DNA OHENKEZMITITASIEZHBNEL T, ofEERESoESRIKE
EEEZHAWT, TEOER2fToR. EEL, ZOEBRTHWZ DNA %
BWATDH DT I AI R DNA DKE ST 2930bp (HEX) THS. &t
B, TOTSAIRZ2HEEE EcoRIE XholTHIW L 28D, T
QOBEESENOLNSRWVWDNA ZHEAL K,

@ 3&0oxA4r70Fa—7 ABCEZRHELRE.

©®@ ETNETNORA /OFa—TJI, XA 70EXRy FEAWT, RE
K, HEEEAEHRR (DROBODEEEMALY, 3OBENEL
LEDLTHKEAFT CEBERNKRELSEMLLLAVWEIEK), THE (a)
EHEALZTHRE (b)) DI AI RO DNAKBKZIEZBIZANZ,

® ADRAI7O0Fa—TIIEHERE EcoRIVEK %2, B I X Hl R E
R Xholig#R %, CICIIHIBREERBIE (HIEBEE EcoRIE R & Ml R B 5=
XhollBEHR DB BIK) Z ATz,

@ L5477 OFa—T0AEELT, LEBE¥EE.

® ®WHELEYXAI7OFa—T237TCT300HEHREL -,

® KIEHDODNABRKRICEFEWAREBE®ZEZMA T, L<EEE.

@ o 3FXFOIXA/OFa—TMhoARAFTORABZETAII7D0ERY b
TRy, BREAKGEBOTY A0 —AFXNOHN&LDOE (Tx)) 2d -
SVDEFEALE. (R4 270Fa—T ARLV—210DEIZ, BIdL—
C2DBIT, CRLV—V3DEICANE, £, HEXEODLDN ST
W3 DNAZRY—N—ELTHOEBBIZANT.)

® ZOBREHEBOTHO—XAFIVIT 100V TI0HHEEEL /-,

©® ZOHE, XKOK1O0L>IZRRo7%.

B2346
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1
p

eo |
2900-> _

2000->

100> NN
700-> | NG I
I

300>

X 1

() LEOEBERNS FTHEF@OBEEMNHENDLN S 7Y DNA O §l [E B
R (HIBEBER EcoRIEHIEBER Xhol TYIM T B D TEDIMNE L
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3] ROEXEHZAT, UTOMONICERIZEL,

[1] In the 1990s and early 2000s, technologists made the world a grand promise: new
communications technologies would strengthen democracy, undermine authoritarianism,
and lead to a new era of human *flourishing. But today, ()few people would agree that the
internet has lived up to that *lofty goal.

[2] Today, on social media platforms, céntent tends to be ranked by how much
engagement it receives. Over the last two decades politics, the media, and culture have all
been reshaped to meet a single, overriding incentive: *posts that provoke an emotional
response often rise to the top. Efforts to improve the health of online spaces have long
focused on content moderation, the practice of detecting and removing bad content. Tech
companies hired workers and built AI to identify hate speech, *incitement to violence, and
harassment. That worked imperfectly, but it stopped the worst toxicity from flooding our
feeds. There was one problem: while these Als helped remove the béd, they didn’t elevate
the good. “Do you see an internet that is working, where we are having conversations that

are healthy or productive?” asks Yasmin Green, the CEO of Google’s Jigsaw unit, which was

founded in 2010 with a remit to address threats to open societies. “No. You see an internet

that is driving us further and further apart.” What if there were another way?
[3] Jigsaw believes (2)it has found one. On Monday, the Google subsidiary revealed a

new set of Al tools, or classifiers, that can score posts based on the likelihood that they

contain good content: Is a post *nuanced? Does it contain evidence-based reasoning? Does |

it share a personal story, or foster human compassion? By returning a numerical score (from
0 to 1) representing the likelihood of a post containing each of those virtues and others, these
new Al tools could allow the designers of online spaces to rank posts in a new way. Instead
of posts that receive the most likes or comments riéing to the top, platforms could — in an
effort to foster a better community — choose to put the most nuanced comments, or the most
compassionate ones, first. _

[4] The breakthrough was made possible Hy recent advances in (3)large language models

(LLMs), the type of Al that underpins *chatbots like ChatGPT. In the past, even training an
12 '
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Al to detect simple forms of toxicity, like whether a post was racist, required millions of
labeled examples. Those older forms of AI were often *brittle and ineffectual, not to mention
expensive to develop. But the new generation of LLMs can identify even complex linguistic
concepts out of the box, and *calibrating them to perform specific tasks is far cheaper than
it used to be. Jigsaw’s new classifiers can identify “attributes” like whether a post contains
a personal story, curiosity, nuance, compassion, reasoning, *affinity, or respect. “It's starting
to become feasible to talk about something like building a classifier for compassion, or
curiosity, or nuance,” says Jonathan Stray, a senior scientist at the Berkeley Center for
Human-Compatible AL “These fuzzy, contextual, know-it-when-I-see-it kind of concepts -
we’re getting much better at detecting those.”

[5] This new ability could be a watershed for the internet. Green, and a growing chorus
of academics who study the effects of social media on public discourse, argue that content
moderation is “necessary but not sufficient” to make the internet a better place. )Finding a
way to boost positive content, they say, could have *cascading positive effects both at the

personal level — our relationships with each other — but also at the scale of society. “By
changing the way that content is ranked, if you can do it in a broad enough way, you might
be able to change the media economics of the entire system,” says Stray, who did not work
on the Jigsaw project. “If enbuéh of the algorithmic distribution chaimels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

({44 : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —8f &%)
(Reprinted from "The Al That Could Heal a Divided Internet" by Billy Perrigo. From
TIME. © 2024 TIME USA LLC.. All rights reserved. Used under license)

()
*flourishing: ¥ *lofty: i/
*post(s): A *incitement: 75K

*nuanced: —a 7 > A (HPaER) 28ATNW3S
*chatbot(s): TF A MR EFF2E > THMTRFEETOI /0S5 A

*brittle: VY *calibrating: AT 5

*affinity: A *cascading: BT 5
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