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Abstract: [Purpose/Significance] Policy tools are the means and tools for government to implement govern targets and visions,
which are important research domain for policy analysis. Considering that the current analysis of policy tools is still in the stage of
manual classification, and there are a series of problems such as inconsistent standard of coding check, hard to reproduce, small scale,
high cost and so on, this paper proposes to build an automatic classification model of policy tools. [Design/Methodology] This paper
systematically sorted out the existing policy tool classification framework, and on the basis of Rothwell and Zegveld policy tool classification
system,proposed an automatic policy tool classification model based on WordBERT and BiLSTM.Taking the the datasets of data governance
and digital economy policy as an example,we independently constructed the data set and carried out three sets of experiments to verify the
advantages and disadvantages of the model. [Findings/Conclusion] We find the automatic classification model of policy tools proposed
in this paper work best, with a precision of 73.91%, which provide a highly efficient automatic classification method for the tedious work of
policy tools classification. [Originality/Value] Aiming at the difficult problem of automatic classification of policy tools, this paper proposes
to utilize unsupervised representation learning and supervised machine learning algorithms for automatic classification, so as to provide a
strong tool for policiometrics analysis.
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Fig.1 The Statistics of Research Related to Policy Tools
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Fig.2 Examples of Manual Classification of Policy Tools



RTFINBERBTHITRAEF S, FANSEFIU
NRAEFIFEREDLRE, MXEDENAER
ARERTRBBENIRARE, FUSERE. BFE5F
A EIEE NG, WERRERMR, ABERDTRE—
METREE IR, RSB ERITERIER,

2 HETASEGHE

BETHEBMOSLEEEZHEDILXAERIELR B
RTAPEFETFZ BN, £3—KREL. XF
BERTADEERRIESR, BRiEEBUTIHDEN
E, ¥ 40 90 B 3FR 7. 1981 £, Rothwell #1Zegveld 3
HEEAHEARSE (public enterprise) K F 5 AR HF
(scientific and technical support). 2 & (education).
15 & (information ) . 3 ft (financial) . % Y (taxation )«
EIE S (legal regulation) BRI (political ) « BLER

KM (procurement) . ‘A 3 AR 55 (public services) . &

A 82 5 (commercial) . /&8 b 82 5 (overseas agent)
+IEMBERIASRGR"; T 1985 FEF LR D
KERE—TEH, MO AHEAE FREIFIRE
=AMKRE"L A, 19834, Christopher Hood 2 H
RAZHHNATOBETAAR, ETERETR
(nodality tools) INE BB SR T A (authority tools ).
W E BB TE (treasure tools)  AARKEK T A
(organization) ", (B2 NATO D AR R ERIFRE
BATERAAENBEER, WSHRBEHINRE
THRTEFHEHNE",

£ FNATORY R 8, 19904, Schneider #lingram 2

HH A BY B 5R (authority policy )« 382 5) B LR (incentive
Policy) « BE/ MR BYELEE (capacity-building policy )« #/ME
2 A BB (symbolic/hortatory policy) « 3 ] R 22 84
B (learning policy) AEBETEDRAER, Hig
D5 ZxF R 8958 . #8515 S 72 m. N EIR R A,
REF IR "% 20094, Howlett F A 12 H
BEHLTEHEBE A (command-control tools ).
55BN BYE S T A (economic incentive tools) ft=H
SAEYE % T A (social autonomy tools) IR T A9
K%, BAEXFM D A58 E = (mandatory) B
7 (direct provision) . 4 B 32 H (financial expenditure )«
7% 2% 8 2 (tax and fee adjustment) . F=#X 32 5 (property
exchange ) & 2% (information and persuasion). B%&
1779 (voluntary behavior) . B 317 (private market) /\
PZRER™, 20114F, Bemelmans F AR “HRHELER
2" (carrots-polities). “IETIBIBIER" (sticks-polities)«
“NEBEEE" (sermons-polities) =25, BIAS X
R RS W & BIRERMEE S 7 BERTA S
RERERAREBEHRELORE, BETEMENER
RZBMISAR Rothwell Fl Zegveld 12 H I BIMELE,
LA IF AN B UL ENERE T R 55 KBS, FHKIEL#HTT
SlipaES

53R BB Rothwell Fl Zegveld IR HI B ER T 2 49
AR, HESEREANE S X FRNMHENE
#, BIESBERIAD HEAR FREFREE=4
K, Hep, #4538 (supply oriented) SR TEFE
BERMBIEWAA EARENAHRSEFE
WE—ITBUAED, BAREIEAZ BT (cultivation
of talent). & & ¥ A (funds support). & & & A

 Howlett & : =3¢
Rothwell & Zegveld ¢ Rothwell & Zegveld HORERRETE * Rothwell & Zegveld
+ERHETAR EMRABRIADLER ZFFEREBRTR HiRH R BEREIFE R
DEER A8 FREIFRE HEBREHETAR ME&RART

e Christopher Hood:NATO Bl T A&
HPRBETAR
NEABET A
MERBERTA
HARHHRT R

E3 ERSEERT AN ENE

e Schneide & Ingram: F %

e Bemelmans & : =3

AR HENELEER
AR BB TSR
BE MR B ER B
NENS FEBE

FIRRIEER

Fig.3 The Classification Standards of Policy Tools at Home and Abroad
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Table 1 The Classification Standards of Policy Tool Types
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Fig.4 The Research Process of Automatic Classification Method of Policy Tools Based on WordBERT and BiLSTM

@ https://github.com/ChaoguangHuo/policy_tools_classification
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Fig.5 The Automatic Classification Model of Policy Tools Based on WordBERT and BiLSTM
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FHIERYIN & BE T,

E—ARL, MR 2R, EHIRGIBBUERIESE
L, TF-IDF+RandomForest. TF-IDF+BiLSTM4H & #& &Y
MRAEITIRGF, HAERWEDFER 64.72% M 64.77%,
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®2 ERSRER T (BURGEBERIUES)
Table 2 The Evaluation Result of Model Classification (Data
Governance Policy Dataset)

Y abr A =1 Precision | Recall | F1-value
TF-IDF+ RandomForest 64.72% 66.39% 64.19%
TF-IDF + SVM 61.95% 65.15% 61.85%
TF-IDF + LSTM 62.91% 67.22% 64.69%
TF-IDF+ BiLSTM 64.77% 68.87% 66.25%
Doc2vec + RandomForest 41.30% 51.13% 45.28%
Doc2vec + SVM 49.44L% 51.96% 49.78%
Doc2vec + LSTM 50.28% 50.93% 49.36%
Doc2vec + BiLSTM 52.45% 52.16% 50.24%
WordBERT-ZH + CNN-LSTM | 58.67% 58.51% 55.71%
WordBERT-ZH + BiGRU 66.48% 66.48% 64.90%
WordBERT-ZH + BiLSTM 65.84% 65.84% 64.58%

R3 RENKER T (BFLFHELIES)
Table.3 The Evaluation Result of Model Classification (Digital
Economy Policy Dataset)

FiEEE Precision | Recall | F1-value
TF-IDF + RandomForest 60.98% 60.49% 57.97%
TF-IDF + SVM 60.88% 57.33% 54.95%
TF-IDF + LSTM 63.24% 63.43% 62.91%
TF-IDF + BiLSTM 63.59% 63.50% 62.96%

Doc2vec + RandomForest 50.64% 43.29% 39.24%

Doc2vec + SVM 50.08% 50.07% 48.75%
Doc2vec + LSTM 44.59% 46.06% 42.39%
Doc2vec + BiLSTM 45.87% 47.84% 44.96%

WordBERT-ZH + CNN-LSTM | 65.63% 65.12% 63.60%

WordBERT-ZH + BiGRU 69.29% 66.32% 65.58%

WordBERT-ZH + BiLSTM 73.48% 70.55% 69.86%

BEIZE 55 66.39%7F068.87%, HRETF-IDF KRR
FIEEN, TR EHANBEINKEE, E2RE
FIEE, HERENR/N AR HHIWordBERT-
ZH+BILSTMEIER TR B2 X IRE, BAERETRZ
REl, BREREMRBHEYLTRE,

FETHLL, MRIFT, ERFERFBERMIES
£ ,WordBERT-ZH+BiGRU. WordBERT-ZH+BiLSTM
BRBAEMN T HAMER, EHREDFH69.29%F
73.48%, B [E F 53 3 $966.32%H170.55%. X bR &
BiLSTM# 28 % S & /& BY, TF-IDF flWordBERT-ZH %
MRRFIEENRLERETHEESRI0NED S,
BERIEMEETNE D S W F LB E 6477 MERD

B L, WordBERT-ZH R R E S HIZ A E M FTF-
IDF. Doc2vec EHEH, REF I B A HEMMA T %
SN ERF I N RE L, AL R B E—EMEIE
£ b, KA A BRe R IEEIHE IR F S
B, FIaNZ<SZFR A BYWordBERT-ZH 28819 3.26
121, HiASE118.40 51, RERNR B ZHIEIEGE
HEDHITEHINA, Bert RIURELA RERIBH T,
FZHLR, MRLFTE, EEIRAENHFE
FEBEERANHIBEEE L, EFWordBERT-ZHHVA S
MR REF,TF-IDF R 2, Doc2vec 8 &, FIL AT W, TF-
IDFESEEFRE, BEBRIAEBMNXA@E, HiE
gy, ISERER, MEE—ENATE; MR
SFDoc2vec MEAE G UK S EAE ST, £
EaSHgENEM F, HERBENRE, A WX
ENAHTHEEHERTHLESR, EEREIAS
LAFEAEBRARBRME; WordBERT-ZHEREF ]
BENAS, BEATFEMAEAS, SEIEEAR
B —EMEBT, Bert WM BMAREE, BRHEIIKERE
EREINFAERS, BERETEEREINBRIESE
FENAREEZER NN, HEMEESIEFANIES,
REFIEEREGNBFIDAEE, LABHE
hH. FEFRERRERT UL, AIRENETF
WordBERT-ZH#IBILSTM IR T A B h 7y KRR,
BRATFEMERAS, HEREIXT73.91%, BEZE
KEN71.29%, F1{EEE71.46%, B3 FEHMAE, 2
BRIRABRN—MBSR TEBhD £ %,

5 4E5iE

BRI ARBFNRIBEE B 5, SETBIER
BATIERTHNFENG L, RBREUNTNEE
hiiRo S F HRIBER TANHNEREFIHEME,
FEMERFE— EUSI ME N BEEE—RT
AR, AXREFARTEI NBEINREHE,
SR X P BUER T R# 1T B9 K. AN RSN
EBETHMENBETARSEES, 7ERothwell Fl Zegveld
BMETASEEFRREM F, RHWEE T WordBERT-
ZHABILSTMM R TR Boh D RKRE, HxHEE#
1T,

iR R BN M F R BERBIEE A, 23=




x4 REGRLERITE BUREEMBRFEFHNHRES)
Table.4 The Evaluation Result of Model Classification (Data
Governance and Digital Economy Policy Dataset)

FiEAE Precision [ Recall | F1-value
TF-IDF + RandomForest 64.45% 63.70% 62.27%
TF-IDF + SVM 63.96% 63.25% 62.97%
TF-IDF + LSTM 65.79% 66.27% 65.87%
TF-IDF + BiLSTM 65.82% 66.27% 65.90%
Doc2vec + RandomForest 48.22% 42.45% 40.27%
Doc2vec + SVM 48.49% 47.92% 48.10%
Doc2vec + LSTM 43.74% 52.99% 47.75%
Doc2vec + BiLSTM 48.24% 53.81% 50.03%
WordBERT-ZH + CNN-LSTM | 63.74% 64.14% 63.60%
WordBERT-ZH + BiGRU 69.20% 66.69% 67.53%
WordBERT-ZH + BiLSTM 73.91% 71.29% 71.46%

HTY, AL FEIRAENHIESE, Tt/
BITF-IDF E B A BT ZRWordBERT-ZHIE B, H 5
RERZRR BEREBIBEAREM, £HF
SR BERBIEE MM LB RS &M, WordBERT-ZH R
REIBEPEE M FTF-IDF. Doc2vec EH %, H A

REFIEFBAMRFERANBEI DT E. B
LA 0, FEERA B — EMAE, KETMIISRIEE A &8
BINZES#TEEEAE, UWBFEIEEEIE X IERM
BIHFEMRE EZASLRSD, HRTHMAGE
B, AR E IR T WordBERT-ZH A BiLSTM BYEL 38
TREMNDXREYRRI, EHREIXT73.91%, 8
EIZ5EE 71.29%, F1{ERF 71.46%, BEERIBERTIE
BEhiRBIUR IR B M —Fh 5 %o

BARXEATHEMIES, BREAENAR
LR BIRAY, REI T ERENHE— PR A, BRIBE
TERFREAREERK, B/LERKRUFIEERR
ENBR TR, BARMERINEBXEE, BR
TR XTARARNBEEHARANE S RE
FIRESIR, WA B ELNESHEENBRTIASD
X, R EEBEXHNERE D . WIMNRTF B
Fr RIS AE B WordBERT-ZH H R 2 & 3 BUER
XABITINER, RRNDJBEZIRESRBERXARHTT
i, REETEAHIEMNRENE ZHREHR
1B, BERTRIRFEREAFEH—PRIRHA.

=N L]

ESR FISUS AU, TR, SRS
B - BIRTE SeIE;

FHN: HRATE;

REE: TS

1Al BFTIRI

SKHRERIE

SIEEUE R FFRGRER, SREVAE S : https://github.com/ChaoguangHuo/policy_tools_classifications
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