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LONG LIVE KEJU! THE PERSISTENT EFFECTS OF CHINA’S
CIVIL EXAMINATION SYSTEM*

Ting Chen, James Kai-sing Kung and Chicheng Ma

China’s civil examination system (keju), an incredibly long-lived institution, has a persistent impact on human
capital outcomes today. Using the variation in the density of jinshi—the highest qualification—across 278
Chinese prefectures in the Ming-Qing period (c. 1368—1905) to proxy for this effect, we find that a doubling
of jinshi per 10,000 population leads to an 8.5% increase in years of schooling in 2010. The persistent effect
of keju can be attributed to a multitude of channels including cultural transmission, educational infrastructure,
social capital and, to a lesser extent, political elites.

2. iF=S5|

A. AAEZINEFR?

ELEMRT, HRUSXRETETHAERFRE [BERXM. Fik. BRSTF] FRERHIER, ATIHXERE
BHEIERSHAREE, HNFECASEMECATHENTEEERNER. ETIX—Bix, XADTHERES
R XABNEE (Text as Data)”: S ERITANE, BIERSENF RO, FHELEMERRE, KRIANAER
PRSI B R,

BiRskin, LA TF-DF/EME BENAER, L R SHEEREY, FHEED RAERANS LT 3%
SERMERNENET. e, XELENMERERMAD R, REHEFSHERTERER, SEHARE, EiRE
DID (IR HHTAE. TERENE, XADHHERFAIFGEE, MEEHEOERREE, HEISH. IR
BRURIE T, BXAMERMNRFISHHIRE.


af://n7077
https://www.chenting.info/
https://scholar.google.com/citations?user=fNNPbxIAAAAJ&hl=en
af://n7084
af://n7085

T, XA EEREILLNRESTISRFEIEMN, SADAREEMANS, A, HE [EMIATERE] &9
KREUR [Z&8575iE] BZEEER, XA, F8. BRESYEFERIUER—MARRKRITFRESEIFIAE, ¥
—:Eith, 8B [GenAl TRSIRFAEN] | BNMRAEZEETXRMSERE, MRS EEN CREBENEIE.
T, EE, AEnrSHELEEGHNSHE, NMESRFE 7S,

B. AMAZRUFiXI JiR?

FRBEE IR - IS - IR SRR, B, RINBEREANTF, ENEROEE: XAET
— TR — EE - B - SEMHEIESFT — B3 /00, BISEMSERISHRTIBREGER, FREBES—
IHEERTBER A AXE” LR < F—ZaafsR.

o ERTEA, HIISEIEERE TF-IDF 5 GRE /5% SAFEAXBARTRIE SRS, TF-IDF &E
EEE;, HARFERIE L TNENSTAEHR, ET @HRASLETXBRA NIEEEEME. EsxXL
TR, RINBITSEHXt SiREERARREIRIB RN EES”, MARSEHREZIARE,

- EREEE, FIET (6@, genth. el X—Bir, EaNE BE8EI 5 THREFEI WES
% BIENETRFRA, mERE. EAHEERERE, FHTe/NERK, BENRETERED. 8
LIEMESREREN, FREESEEN. reREYEEIERET ipynb SHARAERE
eIl EEEEK L 5-10 oHAIAERASRER, WA — score.csv | topics.csv FFRIE, &
FEEREWES DID MIA—E&FF.

o E¢RIEv.s MAVRIEBNE L, FAIRAEBiCHIK. MAFES| IR HEECLBEMAHE ARE.
AR, Transformer NT{EHNHSEIR, BIBEERXADTHZOES, BRBASIESTAREM, NA
ITNXSTT Top HAFI BIRTESIUHEL, T ERNEIGERDEL. EALG. BERBUESBIRMIN R SHLEE
18, BIEXMLHE, BCIRETERSTITBIREERERE, NAMRGRTHEESHNIRETEIEREHAEEES
%o

PRSI 5T, SN TEERENRIUESIERE. HESEHEEE. F—rIfstrma SEHE,

HLAEEEROT SRR, B, (RANEREEENAER, et HIRRIHI TELSIZIE:

NERESFTTRESINRRE, BEAINDESRYESTHIRESR, R CRENASERIC RIS
BzlinBE, BRI ZBER B CRURRIB .

C.iREEBIx
B EARERARRNS SIS, ABARITE R
. EEM RTAEEE - BE - B8 - SRS - HABR/DID (B,
. H—ETEENAN RO ITEER G—mAGY. EEEhT. TESED,

« BERNAIEAAT EREE. REMESH FSOHES, Hrom BEl S T,
« F2M RFA 5 GenAl HENAER. BRYSHEAIBSER, ESHRIERSHEM.

D. IRIEITE
XGRS : 25, EEEEIR. PDF/OCRIEL. MFSRMAINEN, B AZIFEMERIXEHETS,
ZXRA: 51MNERE 5-10 oHETHIMIIF, Si—SH clean.csv | features.csv

score.csv . topics.csv , {EF—EFAETFHEIA,
HAITISm : ¥5ik Top HBFI RIFBVE/TE, SRERRRE. TSINSOIFERSEEEM.
RRAERR . BRE—EEE Et—Fxr—8E1HM5—EIP] NREFRNE, EFEEMFRABAESHR
FEFEREL,

3. iRRiFIS


af://n7092
af://n7107
af://n7123
af://n7138

KFIEELE XA — 1865 — SBE NELREFT:

* Dayl(T0-T2): HEESMARRIT, PNNATKESET, BIUESEREHFNEI.
* Day2(T3-T4): LDAZERMREL, STM/keyATM SIEXAER,; ERFEMSAERM.
e Day3 (T5-T6): JABRAS L FXHEA. LM BIEERMCAIE, MAEREARIT/ 0D S5{F2H.

To. ik : FeAJBERNAMMITA?

RN BRI EEF AL SR FPNNA, SESISAR T AN EA—Fh SRR AN 2O HTE
R, FERBEE:

o XFHERZORA: ERTICNARIRELFEPRINA, WNBERXE. FiR. TRPRENTENE
B, W EEAARIES RIS EMERENIRAIZE, EEEENERRIENAMES (W1E
RO, TREES) MASEETERE (NEREEESHT. DIDF) &6, SLIMAEBCRITFNIIEFTRRT
RYEEIX].

o XAFHIRFEBKE : NASEEL, TF-IDF BIEHER, @A, FRIANLETXXBRANIKESEE, it

BEXGAIER. RERENRR. ERITICESSARTITRERRABIIERER, GEBEREDEHR
RYADHTHIBRIRIkE, INEBSEUERE. HEERMLS,
B

o BESEVEEM, BRENAEEELFFARTIISZENA, T RARIARMOTEE.

o FERREBERINITE N AERUAEERFFE N EIER, FReS Lo SIRER SIS
ERRIALIERA (ANEBER, BRSO, FIRAF) .

o AHRSEEIIESIREN T SRR RN, BROTERNTEME.

S5

¢ Gentzkow, M., Kelly, B., & Taddy, M. (2019). Text as Data. Journal of Economic Literature ,57(3), 535-574. Link,
PDF, Google.

e Ash, E., &Hansen, S. (2023). Text Algorithms in Economics. Annual Review of Economics , 15,659-688. Link, PDF,
Google.

e Wilkerson, J. D., & Casas, A. (2017). Large-Scale Computerized Text Analysis in Political Science: Opportunities and
Challenges. Annual Review of Political Science ,20,529-544. Link, PDF, Google.

e Roberts, M. E. (2016). Introduction to the Virtual Issue: Recent Innovations in Text Analysis for Social Science.
Political Analysis, 24(V10), 1-5. Link, PDF, Google.

TL AT SORSASEER 534

RHNBNATIEBMFRTRIEARTS L, ERHRNASIEECA S NSRRI SR, LAEHIT/EER
DR, TERASEAE:

. XESPSHEMAINE : B MARRIFBISEEA (Vector Space Model) LI BTSSRI RAERTS
%, EAHRITESA. TF-0F SHRRNEA IR TR, K TRREAHTRIER,
BB A SR N TR BT, B TST TR,

. XATUMBHHIRS TS HRSATRNEROR IS, YA, BRSNS, HESREEA)
SRR A AR FBAIATEIE., RRISTSERE Y I, AT T SEIRS
BOREER, FERIHRMEHEN,

Jit
I


af://n7151
https://doi.org/10.1257/jel.20181020
https://web.stanford.edu/~gentzkow/research/text-as-data.pdf
https://scholar.google.com/scholar?q=Text+as+Data+Gentzkow+Kelly+Taddy+2019
https://doi.org/10.1146/annurev-economics-082222-074352
https://sekhansen.github.io/pdf_files/are_2023.pdf
https://scholar.google.com/scholar?q=Text+Algorithms+in+Economics+Ash+Hansen
https://doi.org/10.1146/annurev-polisci-052615-025542
https://faculty.washington.edu/jwilker/559/wilkerson_casas_2017.pdf
https://scholar.google.com/scholar?q=Large-Scale+Computerized+Text+Analysis+in+Political+Science+Wilkerson+Casas+2017
https://doi.org/10.1017/S1047198700014418
http://sci-hub.ren/10.1017/S1047198700014418
https://scholar.google.com/scholar?q=Introduction%20to%20the%20Virtual%20Issue:%20Recent%20Innovations%20in%20Text%20Analysis%20for%20Social%20Science
af://n7188

o FERERIARBIREUR SRR NEMCRIETE, B ERTIEARTTE, WARIEEA] TF-IDF 18
B, FREBNATXADIEFREFES.

o FHBETRNTEXATEIENE, BFENREFUMNEADHRESITERITN, FEINATEE
WIEIETIAIET SR, BRIRSIEANE,

o SREIMTBXASESEANFSIHRREBES, NEENEREROTEEEIERAM, BROTAVERME
CIE N

S5

¢ Manning, C. D., Raghavan, P., & Schiitze, H. (2009). Chapter 6: Scoring, Term Weighting, and the Vector Space Model.
Introduction to Information Retrieval . Cambridge University Press. Link, PDF, Google.

e Denny, M. J.,, &Spirling, A. (2018). Text Preprocessing For Unsupervised Learning: Why It Matters, When It Misleads,
And What To Do About It. Political Analysis ,26(2), 168-189. Link, PDF, Google.

T2. XA HUESIENIES: EirS5MA

TANAXAEUESEXEENEIMES, ERRTIEREEENAZ ERIEIEREI TRSLBAINESD
. TEREEE:

- NEFSMIFESESAE: SO NBNETBESITNAESER (Wa. 9658, BESIRS)
KEBIESHIREE, TEEARUEMFEZENER. BIEARE, EHAMTEIANESXIERX
PEACF. BUAIMIAF AR RIS AFHLE.

« BXIEESEXHEUERNLLE : NMEFENERSE, WRZEIE. Jaccard BIUEE, BTIHHENEZE
FUENIEE, FHTICEAESSEARFNA. HERNMIR XL AN RRRNS, iHEXARERY
Bt SARELSFANMSRFMFTPRIIIRNA, EEFRERN. BREIFEBIEMRATEIL
E.

ol

o FERERIEEANAEUEINEXIEEEE L, EBEDHTHXIHEHTILR, IRBIESKASFERE
ZIAHIEERR.

o BEEGIDN, FERFINAEERALF. BIaISHFENMTRIRN, FHEBERXERADHNE
R, AR AZBRNE SARIUE.

o FHIEBTIEREEETTEESDIEARTRIRRIMEMkE, FBEFERNEREABUESEXESITE
[RIEFSERRN RS E BB,

SE 3

¢ Kelly, B., Papanikolaou, D., Seru, A., & Taddy, M. (2021). Measuring Technological Innovation over the Long Run. AEA
Papers and Proceedings (AER: Insights) , 3(2),61-67. Link, PDF, Google. github

e Kostovetsky, L., & Warner, J. B. (2020). Measuring Innovation and Product Differentiation: Evidence from Mutual
Fund Prospectuses. The Journal of Finance , 75(6), 3255-3303. Link, PDF, Google.

e Bertrand, M., Bombardini, M., Fisman, R., Hackinen, O., & Trebbi, F. (2021). Hall of Mirrors: Corporate Philanthropy
and Strategic Advocacy. The Quarterly Journal of Economics ,136(4), 2233-2280. Link, PDF, Google.

e Huang, L., Perry, P. 0., & Spirling, A. (2020). A General Model of Author “Style” with Application to the UK House of
Commons, 1935-2018. Political Analysis ,28(3),412-434. Link, PDF, Google.

¢ Benoit, K., Munger, K., & Spirling, A. (2019). Measuring and Explaining Political Sophistication through Textual
Complexity. American Journal of Political Science , 63(2),491-508. Link, PDF, Google.

T3. ERESEEL, LDAIREY
AANBERERORANS, FEMHRERTRER (10A) WIFRE. TERSSE:


https://nlp.stanford.edu/IR-book/pdf/06vect.pdf
https://nlp.stanford.edu/IR-book/pdf/06vect.pdf
https://scholar.google.com/scholar?q=Introduction+to+Information+Retrieval+Chapter+6+vector+space+model
https://doi.org/10.1017/pan.2017.44
http://sci-hub.ren/10.1017/pan.2017.44
https://scholar.google.com/scholar?q=Text+Preprocessing+For+Unsupervised+Learning+Why+It+Matters+When+It+Misleads+And+What+To+Do+About+It
af://n7220
https://doi.org/10.1257/aeri.20190499
https://www.nber.org/system/files/working_papers/w25266/revisions/w25266.rev0.pdf
https://scholar.google.com/scholar?q=Measuring+Technological+Innovation+over+the+Long+Run
https://github.com/KPSS2017/Measuring-Technological-Innovation-Over-the-Long-Run-Replication-Kit
https://doi.org/10.1111/jofi.12853
https://sci-hub.ren/10.1111/jofi.12853
https://scholar.google.com/scholar?q=Measuring+Innovation+and+Product+Differentiation+Kostovetsky+Warner+2020
https://doi.org/10.1093/qje/qjab023
https://bradhackinen.ca/files/BBFHT05July2021.pdf
https://scholar.google.com/scholar?q=Hall+of+Mirrors+Corporate+Philanthropy+and+Strategic+Advocacy
https://doi.org/10.1017/pan.2019.49
https://arthurspirling.org/documents/VeryBoring.pdf
https://scholar.google.com/scholar?q=A+General+Model+of+Author+Style+Huang+Perry+Spirling+2020
https://doi.org/10.1111/ajps.12423
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ajps.12423
https://scholar.google.com/scholar?q=Measuring+and+Explaining+Political+Sophistication+through+Textual+Complexity
af://n7260

o FREHSRINEFES . EAMAREREE, URBEXADHHRIER. ERICERREYIEBII TN
BEINAN, NAEXAFEHENHEBEERER, FHER AR,

 LDARBUT(ERIE : HFEENAIRESE (L0A) RENENMUIRSEEME, SRIEIRIEX AT
SR, HENES N XEREEERSM, FNPREREEEXIER, BERMER, REEER LDA N
SCPRAEIRENER, AIARHREERH TR, FHEGSERN AT ERUEEAIER S,

o SRR ARG ORE, FRUATESCRREAF AR LDA BB A RZENER,

o BEEARNZRAISN, FEBFRUIER LDA REUMESLIREE, RNSHRBEEXAEEEE, 733
EEUHRERRH TE RS,

o AHERRNTICERREMESLIRN AFRIBMRMYE, MEFERAEE. REREESEN, FNE0ET
HEREEIAIRIER, BUF AR FPERE SR,

SEXk

e Hansen, S., McMahon, M., & Prat, A. (2018). Transparency and Deliberation within the FOMC: A Computational
Linguistics Approach. The Quarterly Journal of Economics ,133(2),801-870. Link, PDF, -PDF2-, Google.

e Huang, A. H., Lehavy, R., Zang, A. Y., & Zheng, R. (2018). Analyst Information Discovery and Interpretation Roles: A
Topic Modeling Approach. Management Science , 64(6), 2833-2855. Link, PDF, Google.

T4. ERERBGHE: SIADES, ISR

KRN BERERHEMN %, ERHRNEAS INDZEIRAEERACIRRYE, FHEIRE N ALEREH
FEEMNERER. TEATERE:

o SIAIZEMEINSFHE: HFNAEERN LDAERFSIANEE, WA TSR TR, B
a0, AMAISSARITTEE (ARIIE). (FEER. MAKERE) (FANEE, SO ATREEERIEER
=, BIEGHEE, SAEBRERLAAIIBRIEINEREN, 1R A DTSSR ABNE.

o SHEFRE (sTM) SREEMGE: NEEHEIRE (STV) NIERE, HRIEESHZEMTE
R, (HEERADTEIEEIIERECIESEN. HERMTHAIEEEE TE, W Top2vec
BERTopic , FOENEAREIEEMNARRTRINESERME.

=

1

o FERFINEABINEES IDARRES, BATTENIREYE, FETSSREMERNAERRTR
BIRPSESENTE.

o NHEBEIMBERERER (STM) REMSHSE, BEFERNERETREREASRIFHNNA, TR
RAEFEESRE DR A TR,

o BENCARNERZERAR, FERREEERSMTZINRR, FRERELREEAR e ERS
BRSO, R DHTHGREM .

SE 3

e Cong,L.W, Liang, T., & Zhang, X. (2018/2024). Textual Factors: A Scalable, Interpretable, and Data-Driven Approach
to Analyzing Unstructured Information. (SSRN Working Paper; NBER Working Paper No. 33168) . Link, PDF,
Google.

e Bybee, L., Kelly, B. T., Manela, A., & Xiu, D. (2020). The Structure of Economic News. NBER Working Paper No.26648.
Link, PDF, Google.

e Roberts, M. E., Stewart, B. M., Tingley, D., & Airoldi, E. (2013). The Structural Topic Model and Applied Social Science.
NIPS Workshop Paper . PDF, Google. Slides

ol


https://doi.org/10.1093/qje/qjx045
https://sci-hub.ren/10.1093/qje/qjx045
https://fastdatascience.com/downloads/fomc_final.pdf
https://scholar.google.com/scholar?q=Transparency+and+Deliberation+within+the+FOMC+Hansen+McMahon+Prat+2018
https://doi.org/10.1287/mnsc.2017.2725
https://www.allenhuang.org/uploads/2/6/5/5/26555246/huang_lehavy_zang_and_zheng_2018_ms.pdf
https://scholar.google.com/scholar?q=Analyst+Information+Discovery+and+Interpretation+Roles+Topic+Modeling
af://n7291
https://doi.org/10.3386/w33168
https://www.nber.org/system/files/working_papers/w33168/w33168.pdf
https://scholar.google.com/scholar?q=Textual+Factors+Cong+Liang+Zhang
https://doi.org/10.3386/w26648
https://www.nber.org/system/files/working_papers/w26648/w26648.pdf
https://scholar.google.com/scholar?q=The+Structure+of+Economic+News+Bybee+Kelly+Manela+Xiu
https://projects.iq.harvard.edu/files/wcfia/files/stmnips2013.pdf
https://scholar.google.com/scholar?q=The+Structural+Topic+Model+and+Applied+Social+Science+2013
https://mimno.infosci.cornell.edu/nips2013ws/slides/stm.pdf

e Eshima, S., Imai, K., & Sasaki, T. (2020). Keyword Assisted Topic Models. arXiv preprint arXiv:2004.05964. Link,
PDF, Google.

e Cheng, X.,Yan, X,, Lan, Y., & Guo, J. (2014). BTM: Topic Modeling over Short Texts. /EEE Transactions on Knowledge
and Data Engineering ,26(12),2928-2941. Link, PDF, Google.

¢ Angelov, D. (2020). Top2Vec: Distributed Representations of Topics. arXiv preprint arXiv:2008.09470. Link, PDF,
Google.

e Egger, R., &Yu, J. (2022). A Topic Modeling Comparison Between LDA, NMF, Top2Vec, and BERTopic to Demystify
Twitter Posts. Frontiers in Sociology ,7,886498. Link, PDF, Google.

T5. R IE: 1#EERAN, Word2vec, GloVe

RANMBRINNENTT R, ERARBIAERIEIRARA (J Word2vec F1 Glove ) XIMARHNAIEHAITHE
., NMANADHRHEFEMENEE. TEABEE:

o EBRANEFRSE: ERERANEARENGZE, EREET SRR R AR EIEZ AR
IBXKRR, HMBRESX AT ES5E BB ERRR I,

o FEZIERSFMANEEL: NMB Word2vec 1 Glove FWHENANFSRAEL, HEHECIINIER
B, MRRUUREAEX AEEFRIMNA. B, RITREFEIER (NEHENES) ERmAFaERMN
MR, #EFEEEMANARTTIE.

o ABRAMNEHSRFHRHNAE  TCERANARTHSRZTRNR, MoTESE. BaflER. B
FEEE, BERRR(IRTMPBRRARANBTEIRART, NBRASRIRES X,

o XEBRANSSRGBEEHEHMA | NMENTRIERAYT RESEERD, RISERNRTEINAE, LARINE
SHEESRAIEIREN (W 7F. RES) | UEEESRX DEHTXADHT.

s ZEREERMARANERNRE, FREBEXADITHRNBXERA, HTHEEXNENNRERT.

o BIERNHE Word2vec F Glove Hik, FERFLUAERXEE R AR NEAIRTI
X, NEERNXAR DRSS,

o NHEBEZEARES, RRAMAEASRIEFEPRISSRNA, FEFEERNIEI RN RARTIEN S
. BTRNARNREER, FEBERXERARTEG. HEREFARPIIDES T,

S5

¢ Kozlowski, A. C., Taddy, M., & Evans, J. A. (2019). The Geometry of Culture: Analyzing Meaning through Word
Embeddings. American Sociological Review , 84(5),905-949. Link, PDF, Google.

e Ash, E.,, Chen,D. L., & Ornaghi, A. (2024). Gender Attitudes in the Judiciary: Evidence from US Circuit Courts.
American Economic Journal: Applied Economics , 16(1), 314-350. Link, PDF, Google.

e Rodriguez, P. L., & Spirling, A. (2022). Word Embeddings: What Works, What Doesn’t, and How to Tell the Difference
for Applied Research. Journal of Politics ,84(1),101-115. Link, PDF, Google.

e Bellodi, L. (2022). A Dynamic Measure of Bureaucratic Reputation: New Data for New Theory. American Journal of
Political Science . Forthcoming. Link, PDF, Google.

e Rodman, E. (2020). A Timely Intervention: Tracking the Changing Meanings of Political Concepts with Word Vectors.
Political Analysis, 28(1), 87-111. Link, PDF, Google.

e Rodriguez, P. L., Spirling, A., & Stewart, B. M. (2023). Embedding Regression: Models for Context-Specific Description
and Inference. American Political Science Review ,117(4), 1255-1274. Link, PDF, Google.

T6. FRFlIiRE: ETFXERAIKIESEE

FHEENBFIIERN OB SHEERE, ERHFRINTET L FXBAIIESEE (40 GPT-3) SRAMEM
ERRBERESNA. TERTEE:


https://doi.org/10.48550/arXiv.2004.05964
https://arxiv.org/pdf/2004.05964
https://scholar.google.com/scholar?q=Keyword+Assisted+Topic+Models+Eshima+Imai+Sasaki
https://doi.org/10.1109/TKDE.2014.2313872
https://xiaohuiyan.github.io/paper/BTM-TKDE.pdf
https://scholar.google.com/scholar?q=BTM%3A+Topic+Modeling+over+Short+Texts+2014
https://doi.org/10.48550/arXiv.2008.09470
https://arxiv.org/pdf/2008.09470
https://scholar.google.com/scholar?q=Top2Vec+Angelov+2020
https://doi.org/10.3389/fsoc.2022.886498
https://pmc.ncbi.nlm.nih.gov/articles/PMC9120935/pdf/fsoc-07-886498.pdf
https://scholar.google.com/scholar?q=Topic+Modeling+Comparison+LDA+NMF+Top2Vec+BERTopic
af://n7337
https://doi.org/10.1177/0003122419877135
http://sci-hub.ren/10.1177/0003122419877135
https://scholar.google.com/scholar?q=The+Geometry+of+Culture+Kozlowski+Taddy+Evans+2019
https://doi.org/10.1257/app.20210435
https://users.nber.org/~dlchen/papers/Gender_Attitudes_in_the_Judiciary_AEJApplied.pdf
https://scholar.google.com/scholar?q=Gender+Attitudes+in+the+Judiciary+Ash+Chen+Ornaghi
https://doi.org/10.1086/715162
https://gregoryeady.com/SocialMediaDataCourse/assets/readings/Text_Analysis_I/Rodriguez,%20Pedro%20and%20Arthur%20Spirling%20-%202022%20-%20Word%20Embeddings.pdf
https://scholar.google.com/scholar?q=Word+Embeddings:+What+Works,+What+Doesn%E2%80%99t,+and+How+to+Tell+the+Difference
https://doi.org/10.1111/ajps.12695
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ajps.12695
https://scholar.google.com/scholar?q=A+Dynamic+Measure+of+Bureaucratic+Reputation+Bellodi+2022
https://doi.org/10.1017/pan.2019.23
http://sci-hub.ren/10.1017/pan.2019.23
https://scholar.google.com/scholar?q=A%20Timely%20Intervention:%20Tracking%20the%20Changing%20Meanings%20of%20Political%20Concepts%20with%20Word%20Vectors
https://doi.org/10.1017/S0003055422001228
https://web.archive.org/web/20230124074825id_/https://www.cambridge.org/core/services/aop-cambridge-core/content/view/4C90013E5C714C8483ED95CC699022FB/S0003055422001228a.pdf/div-class-title-embedding-regression-models-for-context-specific-description-and-inference-div.pdf
https://scholar.google.com/scholar?q=Embedding+Regression+Rodriguez+Spirling+Stewart+2023
af://n7386

ot

=
G0

N-gram {SBLSHZESIEE . BN BER N-gram 88, FHZRL T EIETFHENEHHESER, B
A ERIESEIESE, BRSNS ITIREE SRR, THEEGEKIBEREF LT SEER
B,

RESSILE: CNN, RNN, LSTM, BERTflGPT-3: FNIHAESTIZML (CNN) | JBIFHERML
(RNN) | KIGHRICIZMEE (LSTM) . BERTF1GPT-3HiEEY, BRI 1ERFIEERAIEFAIR AR E XU
[FIE. F53UR1918 GPT-3 §1 BERT SMAEIL BiEEOWEIFIARUETTIE:, 1=F AL RFNIEMENIEE
Transformer I KIESIRBRISERR RN : B Transformer Z2ARYRIEREE NLP ESHHMA, EAHE
Transformer 3{a]8 GPT-3 EXIESIREUREB AN ISHELE, HMENERAESHENERE.

B Dell (2025) FIEA—LEFHHPKNIESERIIN ARG, WXALR. FHE. B8, HRXLR B
Python/RSEIL5i%, LARATEERSY FE/51A.

AHBITRESFSIEENNGE, EBEIFATEM CNN, RNN, LSTM, BERTFIGPT-3MT{EEE, HEREIWE
XAER,. #E. AEEESYHOME. XERTFARSFEERBRESUHETISNGEIHRE, FHExXLs;
AR T EEFRAR A,

BITHEE Transformer {IKIBEIRE, FHEETHRIFIBAESUIENANRAENG, ERNEF BXERAHE
TR A ERANIERE, REPEET 121 Lf, BrsTRaIcBmEElmR, LUEAREEEEFIX
L7 AR R R 2 RIS .

S5k

Dell, M. (2025). Deep Learning for Economists. Journal of Economic Literature , 63(1), 5-58. Link, PDF, Google.
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