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11855
BELERNATEENRELRE, KESHEE (LLMs) MiamE, HASMTIHEET SIEFNE, H
PEEIEBEEMES. LLMs EEZNMUEFETREEM, FINEF. BHE. #2E, UNSHEENE
PIHEXMNESRIIRSMIETIZ. (ActuaryGPT: KIESHERERMSHEEI(ENEA) (Balona,
2023) A LLM fEEE USRI FAEE 7 &, 2, LLM A8 RAEERRERE:

o B#i, BB 20 RATFMARNIHEL T 100 24 LLMs;

o THMESHER LLMs B9 ERETEIN;

o LLM WERASEEA R RITER;

o HEBBEMUMNNAHRISSNE.
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MNFRERIENERI Al BEAES AIBIIGREREIMMS, EXMLEERER AT A R RE
E%. MEMEZAXTIAIARALR, R LM RA2EZOMR AR, H¥EUTRR F&EHEES. H
e, HBETIWEFE—ASLAER, UEIREMEMNE AR EREX LR AR TR NERRN
o AXRLEMNA LM ERBIRHINA, FHETEX—FKo

1.2 B¥x5
AXETENEEMRE—LTANESMNEIY, FEEBEIFPAREESHMEA LLMs, HE
EHREIE:

o IRMHYHTLLM £EBHEE BELAHESH) ;

e N4 LLM BEEERS MK %

o Y LLM EHRELRAINNIERESRIEESR,;

o RME LM ERANERES, HHEFEXREZIER,

o 18 LLM BERERER;

o RINEBENAZRET, FRS5HR LLM B SANE,

AXERXE LM ERE PSSR A, REEMT A ZEEERG. S50, WERFE,
FHAIREE R TR E MU E RN, EXERATAEEAXIINEEER. AXIKETRA, R
NRWY LM R EMNE, TR LLM £SR, HEPRAN LM VA, &E1TE LLM 82X
X EENH, SEFRBRE—KEERNE, LUEISREERIEROANS, XEHREEEE
ZE 19,
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Gain
Understanding

Evaluate

Landscape
Knowledge

Compare Models

Decide Between

Open or Closed
Environment

Application

WY,

1: LLM {5 B SCER T BE ]
U P RIFNST.

FRIMERILRERER LLM ARG A, BEAXXICS WG, AEX—RELRER
13fFARKEESHRE (LLM) ?

Gain Understanding Evaluate Landscape

Knowledge

EIRMMARESEA! (Large Language Model, LLM) , RIPEHZIMFEA=EED: KB
(Large) . 3BE (Language) FtRE (Model) . AT EEMMIPMREMS, WeILUBRIRE, MIE
&l (Model) 744, BEIES (Language) , REEAE (Large)

(BP MLL) »
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FEIBNE, UTHBERRFEMELEE. LLM NERIMEIFER, FRERNEEERARA
TRIRLEF, EXNTFRERNTHEIRE, AXURRHE—THRER,

1.3.1 %3 (Model) : AIEHEMIZLIS

FEEIM AR S HREE, MARLE#H, RAEZWNI S R IZMHFERIE. LLM B9 Z0H
EEMIIH RSB ERE, X—2RET TN —R. FTRTYIEFZHHNEMHFER
B, LLM WREEBTEZITENEE, SH—MeANBEMBAERE, XEMITIRBIENSE
MHEEE, SREERBBEIRITHEFZITENRTAER. IMEINEGEARE LLM HXEFE. LLM
IR ATERE (Artificial Intelligence, Al) B—FH.RX. ATERER— N XARIE, AJUE SR
B, BEASGEIRT, TENSILTEVRITREESWNEEN. B2 BR7T AlfEARI ZH8S, H
PEET ZMATIISNBERESHS .

Artificial Intelligence

Statistical
Learning

E2: ATEEE (A) FANSBFEIESHE ZLEES

BT E 2 AIUE RIS (Statistical Learning) FIRESS) (Deep Learning) BIBES:

o Hiit¥3) (Statistical Learning) : X#[#128%¥> (Machine Learning) , @— MR
5, ZAHE T EIEIEIGEE, FHAEBE IMIENEN;

o RER¥3S (DeeplLearning) : LLM BT REEINERE, FEEIZHITEIN—F
&, EXAMEMLE (Neural Networks) R#ITIHHE, HEMEBRR LE—RYIEZEAINE
(Weights, t¥Rjgt42sT) PREARAINLE, XLEMETHEERUIITIHE, REFIEN
EOEL I REENMENSE, HFEL, ENTAILAEAAM Rn 2l Rm B9BRETREL, B 3 BT
T REEREEZNENTH, B4 NERT —MEEENREE (Hidden Layers) BYRE
/LR,
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Input Layer € R® Hidden Layer € R® Output Layer € R*

B 3: BEHEMERA
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Input Layer € R® Hidden Layere R® Hidden Layere R®* Hidden Layere R®* Hidden Layere R® OutputLayer e R’

4: REMZMLETE

REFIMREARZ AETFXERER, MRS (Architecture) » XERBREHITRIEF
3] (Representation Learning) , BRI AAINEEE, FRESTIHRIEASHERENTERT.

1.3.2 &S (Language)

£ LLM (REESRA) miBIRF, “BF BNEREEERNENBAESHENGED. BAIE
ERIE (Natural Language Processing, NLP) B ATERE (A) FFHEFFHESH—IT9Z.
BIRME NLP, FEEEM MO 938 (Tokenization) #iFERAN (Word Embedding) o
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REFIRUIAGLENT, BIESAZSAZHT. FEit, FE—MAERXAEIR A ERNSE
fioxe 1EHRA (Word Embedding) BIfERLEANSBIRHRIRME, FHEBRATER. B 3GtH,
FENERF I, BN (Embedding) 5RYRRIFELIEMSIZIMERSZ, £ LLMF, DiEEH
BEEE (Tokens) #ATMAXLMEDE, UEREHITIHE,

5338 (Tokenization) EIERAIFMEBIIRILE/NNENL (Tokens) . Token SHEIFHETEX,
BEEattdE—Firs, UBTRESMEN. BHIE0, FiFA5i8 (Subword Tokenization) RILAKEEIRE
IFRRABEENMFERD. B0, BiF tokenization A LUIFARRY token #0 ization, FEAXIEFiAER
BENTIEMEAE X, FRAM LLM eJReRARENZEA R, HERSEEENTEE LLM 5%
ROREXEFE, LI, 2AHE LLM ENERM, HEERAHN token HEBERE TiHER S,
flgn, LLM BEREAEE RS 1,000 5% 1,000,000 4 token ity, 1,000 4> token K£93x4Lz 750 4
W EIF, LLM BTN T— token SREMX A, XMEBEEASNXAEIRHITIG, Xh5IHT
T8 “KE (Large) ” o

1.3.3 K& (Large)
LLM ZFr ARSI EIEmKERNRI, BRAENEI T EEMIEIZ. KEREELINEET LRI RFERN
BFHFINESRIE, MMAIEMTHRES, XBEFERTHZEEHH1Z1MSE (Parameters) o
LLM JIZRPREEAMNNASIESEEERBE BN, &M E = FVIRENNERINEIE, XEHiERT a8
BIE:

o WILHNA (WNEE. FMEIXE. ARIEX) ;

o fUE3E (W0 GitHub) ;

o HIMEARILIE;

o« HEBPMFE

A, BRRNSTIMEFEBSATIIE. REXRBDIVGEIER A IAN, BRTFEIEMERX, &
RRREEFIMAGREHITASMHER (PI) o LLM RSESEEREUE, ROTEBHRXLEER, AN
AISEEERFEINAR, XERBEEHMERNER, BERSH1ZRHIHEIEM token, X
LERT, ERTINRINEREIE (Synthetic Data) LUESRIIZMR. BTF LLM IIZRSRARARIIT
5E, FItEEREHENFER IS —EH/IT.

LLM %5732
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£ LLM Semk 4058 “Tillgs”  (Pre-training) FiERfE, MABESHIT “BR”  (Fine-tuning) X
ENFFERES. fldn:

o HIXRE LLM STEMERESE LHTHAE, FEEEGRATHERE;

o Instruct RE (FELBRE) RTE IE<L-MANEIES EROE, EHAEBEFMIERARITRAR

B A
B<o

tEgh, LLMERTLUEE “AERIBEREFS] (Reinforcement Learning from Human Feedback,
RLHF) 7 #—F . X—IEEHE:

o HARARM LM RHE—HIRTR (Prompts) ;

o IEAFREEWREMEIZFHITIES;

o FARLTRIFRERSY, FHERBERTSAXRENESR,

BRFFlgIREITER. BNAERARS, MTFARSBREEIMRR, BEiZil% LLM AL, 48
Rk, HEABEEREREATHAN, FEEFTREZNNANE.

LLM B9
Bl LLM MHRERRK, Fla0:
e Google Gemma 2B {X5& 20 1Z8%K;
o OpenAl GPT-4 {4iHfiF 1.76 H1Z8%,

EFEERA@: XM 1.6GB ZIifEi" 7TTB 1%, BREETRININE, BEFEINASEHER
12 10 ZBESHEEENEI A “LLM” . BHEi, LLM EEXRHA “Transformer” Z2f5 (BB H{thZE
) o

1.3.4 B4 KENESER (LLM)

SEULERS, AIUEX LLM A—MREFIEE, HERESH, HEBIAMEXAREIEINIL, L
ERFENESES. ¥TFRETL, LLM WEENEEFEETEREREHNAT,
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About The Society of Actuaries Research Institute

Serving as the research arm of the Society of Actuaries (SOA), the SOA Research Institute provides objective, data-
driven research bringing together tried and true practices and future-focused approaches to address societal
challenges and your business needs. The Institute provides trusted knowledge, extensive experience and new
technologies to help effectively identify, predict and manage risks.

Representing the thousands of actuaries who help conduct critical research, the SOA Research Institute provides
clarity and solutions on risks and societal challenges. The Institute connects actuaries, academics, employers, the
insurance industry, regulators, research partners, foundations and research institutions, sponsors and non-
governmental organizations, building an effective network which provides support, knowledge and expertise
regarding the management of risk to benefit the industry and the public.

Managed by experienced actuaries and research experts from a broad range of industries, the SOA Research
Institute creates, funds, develops and distributes research to elevate actuaries as leaders in measuring and
managing risk. These efforts include studies, essay collections, webcasts, research papers, survey reports, and
original research on topics impacting society.

Harnessing its peer-reviewed research, leading-edge technologies, new data tools and innovative practices, the
Institute seeks to understand the underlying causes of risk and the possible outcomes. The Institute develops
objective research spanning a variety of topics with its strategic research programs: aging and retirement; actuarial
innovation and technology; mortality and longevity; diversity, equity and inclusion; health care cost trends; and
catastrophe and climate risk. The Institute has a large volume of topical research available, including an expanding
collection of international and market-specific research, experience studies, models and timely research.

Society of Actuaries Research Institute
8770 W Bryn Mawr Ave, Suite 1000
Chicago, IL 60631

www.SOA.org
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