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Abstract

The intelligent analysis of big data in government work reports can quickly and fully grasp the cor-
relation of various internal factors and support decision maker to complete reasonable judgment.
Taking the 18-year government work report as research target, which consists of 31 provinces and
municipalities at the county level and above after 2000, this paper first proposes the optimal em-
bedding dimension analysis framework based on document embedding homeomorphic space. And
then on this basis, the paper studies the separability and similarity of provincial documents of the
best document embedded dimension homeomorphism model of government work report. Finally,
the experimental results and analysis of the document clustering separability and similarity differ-
ence in the government work report are given. The optimal document embedding vector obtained
by the model can effectively divide the provincial subspace of the government work report, and the
differences in the similarity of the provincial time series of the local government work report high-
light their gaps in politics, economy, education, culture and so on. The experiment also found that
the Euclidean distance using the regularized government document vector is equivalent to the tradi-
tional cosine distance. The document embedding analysis framework not only has certain reference
significance and application value for the construction of smart government affairs in China, but also
can support deep information mining, report reinterpretation and intelligent decision making in
multi-category documents such as public company announcements.
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1. 5|8

SRR D3 B AT A BOE BUIR, X —-BURUE TR ERRBIX 31 AME . BT, BRI B EGE
—RATBUAALAE S B ATEUX R A B R A BORBUEL AR AR . B B XA
I LAE SR MMBERTE S @ R, X AT BUR TAER & 4248 18— J ooy vl 43 3958 7 B SEALAt,
THELEL R HE S 9 70 A 3 B B (X)) 20 S BA B R BURT AR R i SORS R B B0 1 BORFEA

X BUR AR 1) O W70 B 7 B SRS & A3 K SCAR i 7710, ARTE L AHUE B4 AT
AL AR IR B D HALRR T SR BURF TARR T B TEARA . AR — DU R A B B 505 T PR AT
TN AR R Z A GRIRBAEAE . — HBUF RS R 2 MRE N AT, S i BUT TRk A5
LT AR ORI 1]o SATMIAEBUN A S, ARAMEBRBUN TAER X — R SO RIL 2 BN ENLGEER
R, A N R RE A O EICE B RE 0 M R T E A TE I 1) RUZE B A R e . S R4 5 1 A AR BL
AP FE A PR 2R R DR IR, O] T4 i A 12 2% 7 U B AR i iy A B 3

fEd A, AR (homeomorphism) & P> #4125 18] 2 RV UG 22 R K, - 441228 R VW R ) [ R 2] -
Wt U, MR R E E R Fr A A EBR ARG o Ry A 22 (8] 2 [ A7 AE R, 3K 7 A 22 TR AR
NFRRE, MR RORE, PIAZ A R AT AR, 246 R — SO TR A R 1 Rt
Rz AR AR BE L RS, 45 300 BAT A FVIZRS BE B A M AR S SOR 1 o LR R
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A SRR HER & LLAR, 2000 AELUSH) 31 M8 ML B T . XONMBREURF TAERY, 7
Gensim “F& P Doc2Vee J5iEHEAT SCRS M & 1 73 A i /2455 84 (distributed memory model of paragraph
vectors, PV-DM) Il Z5fi 35 SCRERE , disd J6 B 1 77 =045 2 SCRI PR B 2% ) (Deep Learning, DL) [ 7% [f]
oo, HETAEAS R 4EFE B CARRE BA AR R SR RN 228 A R R R s, RERAR RBUR TS
SCRYHRNGERE, AR5 3L T4 28R a1 I (classification and regression tree, CART)[ XGBoost HikiH4TH
B AR SRBUR AR m) B AR 53, e R i AR N8 2 2 1A RO AR & BEAT AR A 20 7, i
JE i I 2 2] (manifold learning, ML)H[#) T 4347 BEALIT 41 %k A (T-distributed stochastic neighbor embedding,
T-SNE)JAEZ R AE SRS, K2 0 BUR SCRY Al 2 530 4, 33BN TAER S B SCR T Mg 5

BEXSBUR AR, ASCE eIl SRR N L L R 7 B2, 455 Jo B IOUR 2 S8 e ) A
SRS A B B8 2 23 0] () — 75 BURF AR & RIS 8] 3 B4 AR PEEAT 20 AT, 6 15 30 AN 5] 3 07 BURF
AR 2 8] ) R AR AR [ T ARACAAE AN S AR A, 3T 25 20 P AR AR A 22 S B RT RR ST, Gty
TTBUNEGA AL . BURE RFRIE ., SRR S5 E SR B E R 18 U A XS 2
S o XS o I B IR B 2 2 B A I B LA 2 T BT 20, BERENE A OBEA [ R\ 4 B2 (1) U
SCRSRANFEFEANE] S SORS Ay B AR B AN LU ) 10, A5 38 (R BURT SCRY SR IR NAE R, SUnT LA 287 153
R 1) A I AR R R N G P 3 /N T 51 R S JE 25 R DRI N4 i R 5 R e . B N TR e Ay,
SO BUR TARAR 2 SCA KRBT 704, FoNAE & D3R B9 SGH A 45 R B A B i & B B 1 2
o [RINZ SRS R N ZE R AR 23 AT AE L AT LA FAE HARBURF A S AT iy . Bl AR A% & 2
SRR, X SCRYERFES B2 /o B RS BE VSR BRI T N AR RE I E ARIE 5 A BE SO HRE

2. BRFSCAEHR NHERE 534

HARE S b FE T, FEG WA F R S EALRE B L B TE R . 44/ one-hot B EAGRE TR A K- 17]
o, AEARMIE SR . Harris £ 1954 FE52H “0AiRdt” X — AR5t 7 #ie ket EF
SCHRAAR AR, il SCHBAREL. Firth 78 1957 R30S UAB AT 13t — 2D R A At . 3] (038 L 3L B R
SCHRGE[3]e AT KR VBRI AUE T B R SRR SR HIRAERE /), Lol n e ER4E & AME, WL
fiE kn AR

Bengio #H—> HARTE 5 AL BRI R AUASIR B 2 IR, TR AMBEAY B A a ik 27 = B3] 11 23 A A s ok
AT LR EE[4]. FET A M1 041 K s — AR A & 17 kA (word embedding) 84 i & 7w~
(distributed representation), #%CHKIAE BT SCHIFR R L& B RS0 HFREZ A58 R BEILE 1). AH
Ee TR IR R, — R E R — N e R RSO SR, OB G RE RN, R
JER SR 7 P 5K 4 58 s 4+ N 81— A T /N 2 1) 25 T

RN SR IR BE 5 SRR B 31 SRS 5 AR B A AN T BB ) — R A 20 I 2% IR i N A T 8 2 [R] Hh ) [
0 HRE F i NG B EU 5T, HRNKE B AR TE 5 e s A v (e &, R B 5 A W] Bk
(IR . 4P (dimensionality) /2 ] ik ALY B A B — NS 8. BnEAR R 05T Yin #1 Shen 42
H T N BRI BN ZE T A B HE S5 ]

Milokov %5 A$2H T Word2Vec TR A5, Google ¥ HT 2013 4FFFJH, KH 7 CBOW (continuous
bag-of-words model)Fl skip-gram (continuous skip-gram model) B FHi5 R 55 G RAE AN 2 UK H7 5% R E B Fh 515
[6].BH 5 11 2014 4, Le F1 Mikolov #& H T SCA [ & VR FE 2% 2] B9% Doc2Vee SCA% kA (document embedding),
&% Word2Vec AR FFh 45 1) : PV-DM 1 PV-DBOW, 437 %t N Word2Vec H ) CBOW #1 skip-gram [7].
Doc2Vec TERHZE ML IRIEI N JESEIN 1 —ANME— [ SCRS(BER)ID,  £ETHEA) 1 1) & 1) [R] I S5 oh 5 sl )
LK 2). FEE 2 v, BUMSCRHRRE D Hh—A7ME—3K7R, 18 H one-hot W{EE Wt —17ME—FIR.
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Figure 1. Word vectors are hidden layer parameters when training neural networks
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Figure 2. Two structures of Doc2Vec

[& 2. Doc2Vec FHNLEH

2.1, BB RS AR

JUART A2 e ) SRS e B P L AR 57 5 SRS ) 30 A A7 AE 3 X LR AR (8]«
o MMLLE. SCRSFRRALL: AT DS [0 B R A B AR SL MRS o 0 TP SCRA T & v M 7, AT S
AR cos (¥, ¥, ) IUTEFEIZE—1 3 1 2 [8]. JX /MR, ARFREE i MAIGE j A SR Z I IR BURE
o RLEE. REVEEERRPR SO ZAEE ZGAMF . SRR — 15 SCHE BT R LA 5 9
X SO 17 2 ) 22 AT 5
o TR MLSCRYIA R I ERE SRRV, R L SR S TR 2K
SRR TR IR AR AR AT R AMBE B R R A AR, SORHR [ B2 (] (e . S5 fif
% BURERAARRHIFAE LT R AR BARRIF AR A B Z R AL E . PP ORI AR L
VR SEE SCAAR ST, i T SCRE RN ) 23 TRV LRI PR SR A B ANAR Y, DR Ry SORY 1) B R e 4 s
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PR TR 2 RS
2.2. BUFFSCHEERNAOHR K R

RS 1 CORSBNFIRE DVIVY: 9 0 [\ 45 R AT R SC RS A AR R O R 85 SR A
IR E e R, 58 U SCRBR N IR

DVM(E) = EE"

Forfn N SCRBE, d HRASERE, BTN E R ESERE. SCRSARIIE EET M5 1 AT R n R
()5 (70, ) ees (v, )) T RETT AT A v, (AR ARHTS, SE B IR v %,

X 2 COBRASR K DVML): %5 M1 SO« R 4R RE RO SCRIMN By B By, 2 SR
IS ST

J

DVML(E,.E,) = [DVM(E,) - DVM(E, )| =||&,E7 - E,E7| = \/ Z((Vf'),vﬁ-') )= (w2 W ))2
i

SCAS R A R & Ey R E, v R]— SO 1) 2 ) ARG AR AR R RS, AT 9 B3 0 4R 28 SRS R N AA B 2
PIRCHS o 3 = B SO R N8 DVML B AZRYE, 1 U N—A n Y EHERE, 1,8 n B SA0RE, 6 2
UU'=UU=1,, E#& E—DERHS, WL E =EU, W|EE -EE|=0.

3. BUFXHEBRAREE IS

EBIL S H vy 24 P 1R SRS 1) B B30 s PT R TF AN 0 B T s A 5 20 2 v 20 P S R N B e LAAE
Fe g WA A R, DRI 51N (s 20 A i 2 23 1) 7 SORS R N B8l 1 25 8] 70 A1 - it 7 (manifold) )
Jy B E A W LA BT, S W2 ) e T LT AT SRR £ i 58 2 ) JE LA A e 2 B ] v
e, ARGHIEILERA R A MG T SO N AR 6], E5geism i) LRSI R
Jras B PR 81— o ) 2 8 B 7 SO R AR ERUS RAERERE, R, X, SEEURim
SCRS RN B2 [ HEAT 20 HTI s SIN RS R A RO LA RUE B, RS T T

3.1. EHEEBASCAEEA

v AR JEE R EURT A A 35 SCRSHRON e 2 A o, AR IS SRS ) ) Y R 22 R s, BRGRER S 2k
R BT WG B SR AR SR R AR T B D7 A R 3 1) R 2K (9 F T s N B AR O BR 1
— e e B 2 AR R BRI TOAR, SBe R R R LR A 4 S A REME — MR IR [10]

WU LA SORS IR AR5 b A SOAAE o 443 J5E 22 8] (A SO 1 ) o, oA oy SR g J LAY
FEA RG> P SRR, B, RO AR & SCRRN ) B2 A B A AR S AR e SONEAT]
E o 4 SR (B PP S, BIATG BURF AR SORIR N AT SCRIAR AR TR, NIBUR AR ik 48 380C
RAESEE 1 Brp kil JF HIX AP SORS 1) R e 23 18] fir B (105 A LR A5 5 th oM (6 ) T-SNE 47
T2 ) W T SEBL AT AR T R4

3.2. BRXHEEIEER

X 3 CUERTZBERS DCOS):  Jy i i 4 23 [8] th RALAN R SCRR A [ B2 R A ERES , 5 SCHSORY
REZIERS A

Y(48)
DCOS(AB) =]
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Hrr, A, B AR RN A& .
R 4 CCREBRAEERS DEUC): Jy il i 4 23 (8] s RALAN R SCRSR N [0 B2 [A) A ER RS, 5 SCHSORY

BRSO -
DEUC(A,B) =" (xi-») + x il

B 2 2 2
\/x1 +X; +e X

Frft, A(x,%0 0%, ), B (30, ) AR R SRR, y) 5 x, Ty A, B PR IE LIS (5 & A A
bR VERXE:

DEUC(4,B) =21 (v -¥;)

=) S i) 2 ()

=/2-2DCOS(4,B)

EEWA n 4ESCEHRN VR 4, B, JL R4S 8 8s B2 7 R B XA DN [0,2], s AL B v 21
HAL 1 e BRTH §" = {x e R" :[[x| =1} (o EAETO0 A B n—T4E00%) b, JLE AT 5 ) 16 B2 0] ) A% 5%
BEEIXEON[-1,1], AT n g6 & p ) B, WCRER RS 5 R oZ B A > n -1 4Bk b s B R
A WUN KRR LA . n HESCR RN 7] B O B 2 5 A 9% B B A (R 2 A E -, #8mT BLRAIE 3L
P Z IR RRAURE T E AT AN R 2 AR AT W 0 /N D SR AR AL, 7T % 52 B 1 /0 ) S e
AL
4. B TR SORA NS B

MNBURE SO ) B AR R 25 45 2 B EUR SCRERN IR, SRIBEEUR SCREIR AR, XTBURF AR AR
B RN HEFE A%

4.1. BT SCRBNBRIRI A 0SS

TN & FURFRAE I ZRBURN STREHRN A EEIN, EI ZRAN B 22 I 25 1) 1] R . Sl ORI AN S
MR, 2 — AT SRS AS R T LS, SRS T S R SCR RN R IR AR & (Hh R 2
NSRRI R AR i R R &, U8 P SCR RS R B 8 3, T — AN SO R [R]IR A  Ath
SCRHRN R R TR B SCRS IR AR K 5 B0, A5 % SRS RN R R (K SO R A B R F IR 2 7 3, s 7
st 1L g /IS BB FTOX L ) B RN B D B SRR N R, 2 SCRS IR [R5 FH ) S B0 R N e S

AL 168 F SO RN SRR AL 2(BUR SCRY R\ 4 BE 7] IR AR 2L )

N SRR FEE S {DVM} HIN: BUR R4S {(Documents}, T5ifi [X [A] Interval
it SCRIRASHL Bt BURSCRSER NG

result= {} /fAF LA RIN T {Mini-Doc} € {Documents } /4 EXUBUR SCRY 5 T 4
foreach E, e {DVM} ://— =852 foreachvec-size in Interval/ ¥ JZ1E3F,

E = Doc2vec({Mini-Doc},vec-size)
/I R] Doc2vee MRS ] AL SR IZRAS IR 45 P BUR SO 17
DVM(E) = EE" //TFEBUF SR FUIR

temp=[] /¥4~ DVML IIfiii§ )7 1)
foreach E, e {DVM} JIZEEA

add DVML(E,E,) to temp add DVM to {DVM}
TN B BUR SRR IR
I DVML(E, E,) i s tsttintin) e U
add (E;:sum(temp)) to window S/ FEIE SRR 1, SRR X 1) P o SRS IR N A

JERTIN E 98 temp Fr AR AR A S 45 5
parameter = min(result).key

HHEFE, BB S H
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[l 5 A R BUR SCRA IR AN ZERZ 9 800, T8 31T K/NIS,30], /9 BIBUR SCRER AR5, £E %75
FIEHIRR 1, SR BUT AR S SORRN R LT 3 & 1 o8 17,

4.2. BURFSTHEERNSEBE K/ MATIE R

WU ST RN HEPE (I 248 Doc2Vec YIZRBUR SO ) BN A2 o 45 (O 4E %L, RIS 21 BUR SO T
MIAEFE R, SRAERUEAR077 e BUR SCRHRNGEFE R, 52— T SRARBUR AR e PSR ik
NYEFETH RN, EEEMALE BB (PO Bhrals EEMEL Z87. ZFALMATEHE
WU AR 5 3CAS, AETe BOE ZEEIX TR A, Doc2Vee SO ) &AL SIS HI SCRS BRN SR IR AR
B, 45 B ST R R , AT R AR SRS N 248 2 R AZ P X T Y B IBROURT A4 i e I SRS RONZE T
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Figure 3. Government work report embedding dimension and sliding window selection

B 3. EREBRNGERE RIBEE OIERE

SENGR B E 1 104 [EIBE Y 10 FO4ERE X [8][100,2000](PA[100,2000,101%7~, F [A) FIEUR SRk
ANFIMEA (DVM}, fE{DVM}, EAEHR 1, RIGSRAEBUR ORI R A ZE L X (7] 24[1020,1140], SR J57E
Z XA EIRRE A 1 I BUR SRR AN S {(DVMY,, 7E{DVM}, b A 1, f&ik B IiBUrF oy
HONGERE N 1062, BIE ] 1062 4425 9 254311 25 H I BURF SCRY N 3519 B /N OIL L 3).

2% 1. 2FH 31 M. HET. BIBX &R BUN TAERE S U GEELE 1062 [
BAEEShE O KN IRN 17,

4.3. YHEBNEEX/MEEREF

Yin A1 Shen 7EHASSCHHFEH 7 — /N BRI RN ZE S (OB HESE[S]. AthAi] e LT PIP 2k eR AR &

TR Z (RN 25 5, Gl ] i N A Rt W AR B A e 1) 8, TR R T — BT 38 (matrix  per-

turbation theory) ) 7 TR, K I PIP 45 2K bR B0A i 22- 77 7241 fif (bias-variance decomposition)if il EL4ZiE
B AR N B AR SR FE I AE A, 380 TR 22 A5 22 (1P A7 a0 0] DL B R AR B R AR R4 .
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I SCA RN RN BIRAEAN A P 28 280 _EAFAEARUYE, (Bl SO RASE R M 1N JZ b
Z 1A ID, X T ASFE R SCAERA AR BEIRANYEE, SCRER K KERTZH#Z
M g AR RN LA BB IR 3R o X SO RN A J5E K/ IN 356 01 35 3 vk A 4 OB, X R I
SR AT )
o IRFEZMAINLERN T SO R P AN L 22 5], A SORE R B R AR TT Z R KB
o UNZRAIN ] RAS AL 26 A 5 SCRS AR L 2 LA R/ R BE K PR SORS SR O 1 4 P2 BB 2

7 SRR PR I R IR i) B B B TR A 5K

SEBRAEBLAT, AN RIS 1) SCAR A (¥ e A SORY IR N2 B /NI B0 B /N AN R, 38 R BN
o IR, BEEHRNYERDMOR
o SURMEBAPPIYREDM, B K,
o BN LEE BOOM AT TR AL

BEXT LTS OL, AESEPRIAE A, X TR SCA IR AR JEE RIS (1 ¥ B AT LICR T - il e S 36 - 12 3 4
=APRYE

1) ARIEAS IR SORS KT 24K B A e e BR8P R/ [X 1]

2) FEFUAL X TA]_EARYESCPn i o0 v B DX 1] RV R, s /MR SCR 8., DRI SR, AE15 2R SOR A B B
fil PG AR 145 3 e PR R

3) LI SCRGIR AR R - NZE R IR, 3 P 6 B e 4 P58 A T [T s 24 P, ) A P B /0N A X T ] B 3 E A0
MBI I F; 45 it B DU 4E BE AL T 1000 X 18] P i -2 — BRI 2k, U M2 2% 075 i 8 B A (X 1]

EIRBUR SRR AN YRR /NIE R IR, SRMAE TN SO SR/ Dl . DRSS, T2
BN ZRBUN SO B I iR A I SR L

SCEAHRNYE P R IR B 138 FIAE A AR ARER o, o Ao 22 X 268 )1 254 280 SRS B 17 B R 1 2255 FE ) B
LR, SNRNYE S 23 BUR SR RS 5 B E K, ARBUR SO A R R B BRI W, 1
LR RN G JEE 2 BIGR BE 7 T (R UL 15 e 2 KRR35, BUR SO ) s BT BRI 2 (1] oA
T /N S 2o KPR RRT SRS R N 2 FE AN BEAR A 1) 58 BROCRS B R B AL, HETIAE N — 2D SO 26, B
WA T LRI

5. B TAERSEE T
5.1. HESCEHABIER ST

BURF TAER S B AT e e da, DA B i wbe%s, DA PTA RS SO/ et &,
o EARE S A ML IR EE S ST 2, B CRIAR S A SCAR IR 7 AR, Ref X R N
B2 B SCAHEAT 43 R IF I8 B — 58 B 7 RUERA TR « A SCE W RN U4 embedding A— N5 M &,
T i) £ 75 R] H 1Y) A 2 R R R SCOAR Il I IR PR e 22 ) 24 2 2 B SCANRRAE , B AH R 4 BE AR AE
SCA v £ R A] A AR e L% 2 T oy R R ) 77 3, i 28 T AR IR R 15 SO ) 2 4 RV RE R R 49
gk MREE, WRUEBUMN TAEHRS 1948 8] o1k

X BURF TAE 4 5 SO RN 1) & 3 AT 20 R ML 38 5% 2] Bk 8 XGBoost. i JZ B2 43 28 [ B
(classification and regression tree, CART)f# FvR 5 — X0, W55 R Fabrse Tyt sk s ¥, @it AN
TR AR K R (1) 4 SRR AT 0 2R, S BN AT DLUIER 70 80 ORI AL, sl 2 T
JONRHEE R, 8Os AR ZRHIEE BN T T A A s RIS TR, RTONATRI12], B

thhs)z{x|x0)ﬁs}, EQ(LS)z{x|xU)>s}
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XGBoost #4712 CART ISR G, XFVF 2R, BORAEM SR8, BE
FE—EAE R EA TR BB S E AT AT — — AN 5570 K2 158 5 888 11 B JAE A Boosting [13].
XGBoost SCHRFERFIERLE FIFATIHE, X A4S HO0 BoA & 26 BRI SR ) R Achr, JF B SCRRS )
HAE. XGBoost fEAL 2522 S A ) Ktk . Kaggle F1 DataCastle [ EGZE R B RN, WY () vk Ay 1 45 1) s
A o AN IR 24 BE 1R SOR RN TR I B A A [F) 30 H AR R AR, S IBURF AR 2 ORI 147 05 25 S0
k. TR, ATRIH XGBoost HiAHER . s, ZERIFATIHEMI A, WA RS SO 2
& EA B BR ] X .

5.2. BEATSESIESRSEARSH

LA 31 ANERIELEE T ONFRAE, T e R N B2 R BUR AR SOrs ey B, 3/4 IR, 1/4 T,
PGS TEUR TAER S S RA W ER 1, gt a mmilEm e 1. ARPEGRAEARKSE
Dey 3Cfes k. BARPREE . IR SREL BRI E SRR 14], BISANF 3 75 BORE HLBOR AR R
T, BARE]E B R A AR DO T e R AR R, BN TG e B i XA R PR AR A
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Figure 4. Provincial separability under different sliding window of government work report
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Figure 5. Provincial severability in different embedding dimensions of government work report
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Table 1. Provincial severability under the optimal dimension of government work report
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Figure 6. Two-dimensional visualization of embedding vectors of government work report after dimensionality reduction by
T-SNE
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