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ALGORITHM GOVERNANCE RESEARCH BASED ON
MULTI-AGENT COLLABORATION: ACASE STUDY
ABOUT ORDER DISPATCH ALGORITHM

ABSTRACT

With the advent of the third wave of artificial intelligence digitalization, algorithm has
increasingly become the basic law in the society, which affects social operation and government
decision-making. The improvement of algorithm efficiency and the popularization of application
ability have undoubtedly greatly benefited the public. However, at the same time, new challenges
have also been created. From the perspective of governance objectives, government aims to
maximize social welfare; enterprises oriented at gaining the maximum profit; citizens,
nevertheless, aims at gaining their high efficiency. Therefore, from the perspective of multiple
agents, how to balance the triple relationship and optimize the overall governance of algorithm has
aroused a heated discussion. According to the current social background, due to the design bias of
algorithm and the confidential algorithm black box, citizens have benefited from the algorithm
services but also affected and controlled by algorithm silently. Based on the theory of multi-agent
collaboration, this paper analyzes the principle of the current order dispatch algorithm. The main
research contents include: first, crawling 6903 online weibo and other comment data related to
“order dispatch”. Second, based on HowNet, NTUSD from Taiwan University and Tsing
Dictionary, a comprehensive emotion classification dictionary is constructed, which helps analyze
the words extracted from the comments, thus exploring the change of citizens’ attitudes or
emotions and their most concerned topics. Third, the individual heterogeneity in the review data is
used to summarize various rules. Fourth, the heterogeneous variables are then introduced into the
optimized order dispatch algorithm and the differences between the social governance model
based on the algorithm and the traditional governance model are proposed. Finally, based on the
result of the empirical case analysis, this paper discusses the new issues of collaborative
governance among the government, enterprises and the citizens.

Key words: algorithm governance, multiple agents, order dispatch algorithm, emotional

intensity analysis
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1.1 finE=

PAVEERARANEAE A “HIERAC o, HHENUREE IR R I FmT . MG AE 3K
MIHAT ARt iR . EREE B IR B B2 50T, RATRR 278 70 R B SRR B 44
Bk S35, T SR AR R A B AR, AT B S AR
KA HR Y R & ELIOPEAET, JET AL LR 5t R A S PR th 4 A A SLAF B
HEEGHEK QR B . S, RTEIRGPREAR . N KSR RO 1 Rk
IR B R R

I FIA B L, BHARARLIR, #2500 7 E KRk A L0 A R
ST T B RGIAERAD, BRI H TSR 2R — AN “HL8” 1R
HAG: EFHENy, MOESRRETE, UERTRAZMHIITIEEFES, WAL
WA S5 1% R G058 T S A RO HAR D, I 20 tH 4L I SERLE AP, AR AR
PR IE AN B JH R AT B AR TR, ATC 2l i sl il i
FEh. BN, i b E IR S E b TS R e . bR s R 41,

IEERAEE PN, FIRBWE) 2N, BOVE LA E & K8, @37, 1.
HE 555 S0 F T RO B S5 A B e HERE X RIS R, O B ieiER:, Bl
RS “BIRER” , #2076 ER “URRTREVGRIE A", RS A R
B R HERE S5

SRTMT, 2017 4F 9 H, (ARBEMRDY KCEPPEEEHER, BEERBH T “SHL%” A
IR AR EE A IER 1P G ™ E el EATEEAE “IEWHRE” « “HIEREE
BT LSS TRUEBIRE” B =K, FERRBOR RIS QIR R R R,
WARGBAMNE “EAX” , EEHARE “AHRCY” E M RE. b b, BT
A SRR A, AN — S RE BRI o RAGA S 2 & W L, F4E 2015
A, [ Z AR B T A0 9 (K XU VP A% 5092 COMPAS SEBIE 0T 38 AT 28 Gt IO MR ISR«
S N A A T LA R R, AT A v oy S A T PRI TR, IR F
BEUE 5 A (8 A5 ) RS AR SRR 28 5 R L, AR AR . R UE SR I DU
KA, PR FAN RS B KT 5 RE K E T .

FEREE T, RREE RS AMRRG AR/ MR, “hiEkin e 5“4
AR BN T BREEN M, Kbk, RE 2R CHAIEE” AREIRRIE,

DB, N LR Re 5 Ba B 7T, o EATECE 22, 2019 (10) :42-47.

2l Kanter, R. M. The Future of Bureaucracy and Hierarchy in Organizational Theory: A Report
from the Field In: Bourdieu, P./Coleman, JS (Eds.): Social Theory for a Changing Society. 1991.

Bl 1.Hacking, The Emergence of Probability: A Philosophical Study of Earlyldeas About Probabili
tiy, Inducation, and Statistical Inference, 2nd ed., Cambridge University Press, New York, 2006.

¥ Medina, E. Cybernetic revolutionaries: Technology and politics in Allende's Chile. Mit Press.
2011.

CFENRHIR. =PPREHES . ARIEENEICE NS MIBEERTE “FRm5E 7. BREE
7 [F 813 1 S I [P/OL]. http://opinion.people.com.cn/n1/2017/0918/c1003-29540709.html

o YRR TR Al S AR 5 R IE SN, #E2R4#, 2018-03-29(006).

o1 4k47 |



) XEXAAE

. ETEREFMRNEREENR—IUERIRAHEERETRAH
EHENNEER . EAMELE, BTS T AARBFZEYER, ANPGRS, 2
SIREM B R Z 0K, BREBUF. ARMENL, XRS5 PR AL
Bt R, EARRFIRVER. R Arh o5 AT Rtk ST 2 o0 R E R A
BB A RO R MR T B A L, AN ARG .

R, ASSCHRAE 2 oot A BB S, b 24 i 8 SRR SR B AT 0 b, DT AR R
AU B, I 6903 % 5 IR R A ISE e HEE, ST R
i BB, DL HowNet. &SVEK% NTUSD. JEHEEIZ L =M MO8, 456 =
R 7 — AT A B R0 B, R R FEBEAT 70 M SR ARSI R SR B 32 AR] , AR AZ
32~ RIS L B AL DL R e R E T A s 5 =, s VIR 8l h 2 o fl 2d 441 B
FRURSR, IFR M T RARA B, JFEA I S SN Bn A X &5, &
SOMRYESUERBIGE R, MBURF. k. AT BARYMETR B AR YT 7R

1.2 AREX

1.2.1 HE X

CERE” AMUR—MERHEREAR, BERER-MEIAIES, B H R Z EIERIR
FREEERN, ¥ 0B THENUEESEE AR5 NSO SR, (B IEk sl 5e 4 “Ah
B, FEGINFHST AT HRE E BRI, A SO £ o AP RG E R IE F
FIEVAE R, DUHCRE IR BAMEUT . . A= TR SR 25 RR, A
FRAAE N PEAZE, WA AR RGNS, REEREE RN, HEl, MAREH “H
HRIRE” 5 “ZIuERBRIEIR” SE K CESE, FrLUXBIR RS S R AE, Xf
RRARAL R B AR E X

BT JRAT K st F2” (Markov Decision Process, MDP) YR B 50200 77 & i Al
SEIG S AE KEARIZ AR 7 A R T 2k 251 KDD2018 - % % i3 “Large Scale Order Dispatch in
On-Demand Ride-Hailing Platforms: A Learning and Planning Approach (Z)%~F & K47 K
FUBLRBRLE . — P IR 92 " R, 1 EE R H AT BRI B B
Bk, SMAEFGHEXPEETRED, GIRZ N R 235, 415 M2 E 844
SLEIRTE IR B R T T SR Ba AL .

I TEH ) X 28 VPR R, A TR SCAZ IR B AR RN T P o0 IR TELRVF
W B A AN 2 pr el Sl I PP A SRR R AT E A P TRAL E B, SRER
HATAAR BUF A =77 SAEERI A, @A & WP SRR H A 7
JME, AN IEAL B RTRISETE, PAISRIFAL ST 2 A B 56 R AR, 42T+ 20
FARIE R BRAA R

1.2.2 SEm X

BRI H 22 B EM, SRR HE . BT S B e R SRR 2
T, AT RE RS . BRI B IS AE K A, SEUBEAFIE R SR K
Re 1K N FE. T 0 BATEUE A BRIG GLEEIT o0, MG A T R 5 BE AL 2 Ay
SRR ) i)

BEAk, ARBFFOR R EIRPER AENSGETF R R, RN E T C A B R A
e R 2B ALE B PERIRF Y, WL (2018) 28 N4FIT ML iz e ®, Freas A

UV S, B0, BRI, BRI 41 X 19 22 70 AR Rl VA B s —— CLVR BRER R A A A A [T ).
2 5 TF, 2016 (08) :62-64.

B A, & A, FEHEMWS5A RS G EE ZWUHIT T ——PAN A 406, R
JERZEE R, 2018, 20(6) :601-607
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(2016) ELFILIZET G102 M i, ARFE5E (2019) MRS A D0k HFLZE RN ) 4 [k
U DT 2 N T 6 PSR AR (1 P BRI ATAT NI AN 2
PEARSE & B BERR T

ARSI FE HR R SEALE SR S o 23 e S vt A6 T B R I AR, DR UL S 53 1) )
PLEHAT 3, “ /R AT RRFGE L e R T & I Rk, WA ESeald L
KA, ARG T ANMA SRR YRR LT, BRI A FOLE G SR A T3 P SCAR 2 9 1 77 2R R
KA PR RAT B AT B AMRESEAR L R ZEm R, X M2 4 AT
AT B I FR B, PRzt T B A SEBR S, RERE & AR T IR LT A O BSR UOKR
e HATHa BRI,

1.3 ARG AR

1.3. 1 W7 i

IS SCERA TR . AL SRR UL AC . TR-IDF R Il 45 7 vkt 25k e
I I 5 ) T NI ) 6903 4% 5 IR B30 9 " M O A VPV B0 4717 S 1 15 3 LR S B4
Wro BAKTTIEAEALE:

(1) SCHRZM TR : I P Hs A STk LA 2 D AR S bt -4, s Bkin s, “%
TEIMEVE IR I IR P A0 AT SR S M s (T B SR AT B BRI MM, BB T ST R A
FISCHRIR R, 708 b R B 1 IR S50 H RITRT 90 S0 23 - R J@ A3 1), ATTTRfSE 1
ASSCIT 5205 T A SEAIE 481 o

(2) FRAEVL A AR R UCHT : B AR EGR A M b, RS R SRS AR .
15 A7 B HowNet, G5k NTUSD =M SUN3ERY, 45 & =H M 7 — N4 s oy
A, WP EGR AT T, DL ISR 2 R O A5 B AR Ak DA B e S 3 A
VR BT 4R i A 5 0 3 SR R P VR A

(3) TF-IDF RCEE I 38 T BT A F 1] (R 5 3 M) 025 ) A8 R R U T 1) 6
BERT, SARHE P BN T SRV B b e — AN SR A A, DAL SR 2T P £ S R
Ve, FEAEJE SO NS BRAL IR B ARG . RN, b TR B AR O AR A TR,
NRIIEE R L EATFH, BT HEMK, @itk Eire SeARIEE K77 X,
B R ST, EEIZIR A R AV ANEUR SEi SeE RS LS RIS, iR T
SN E kS NI 7

1.3.2 RLBEAIE AN S

BN, B T IR R, (R R A TR T A A S B R SO
SEE L, AT RINEME AR, IR TR

R CERGER . RPIF AT R O R S R B AT U . ORI R AL Bk
RHEIEEITE. R ERTRERT. “Z T ERA BRI BT A, kA48 N AR T AR A
SR TR 45 R R B AT AR B S RS L, R IUAE TE R ROAS L, TR A
IR RIS JE 2535 B A5

W= BN MR . YA R H R ENE IR A R R M S IR K, AT
BEIE O BRIR B I BB MR, T AE LB 51 AL REAT A S5 AR B AT

S0 Y% e AR T R SR S N TS . A A EIEN 2 TR BT &
PRIA] 9 2 BEAT UL B 060 24 B RIJR BA S0 AT 20T S50 455 TR 6903 4% 5 IR #5354

O 448, ERETE. WX E R BT S 5087 [T]. Wik, 2016,
39(10) : 79-82.
MO IR 5%. W2 ZR 8 iR 45 I 8 v e a7 [ . AR R 52 00lk, 2019, 40 (10) = 140-142.
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FE XEGFAE

2.1 EEBIRTR IS

“CRET XA BARTE DA S A E O, (H R SCENRTE SR U i
JER. EASCE XL F, Gillespie (2014) 5 NFEH, Mk SCERUE, FVEMHA & —Ff
REPRIPRHAR, (B Ui S, BRSO R MRS RF I “ BRI 7, K5y
ARG 7 E R E T A5, i AR “MARFI R F BRI EIL”
[11]

KT “HEPIEEES” BISCER, ITASRTEE PR TR, DAE AN SR E 2
AL EER N =ATTHRAT 0T (1D FaE iRt (2) Fikia B AR T ),
(3) BB A ESE, FEAIX = AR e AR BIRIR B I G, DL
FLU SRR AT R AT

BEARFIEMIERAEARWIE 2, Cormen 28\ (2013) 2 HAFAE BN 12870 (134 2 A
RS, Bl R R, WA, BB, AT POEHE RS SE Y TR
A RG4S AE R MR, B AN RS R E 2L 40, Kitchin 5 McArdle
(2016) 3 TIEFRERRIT PR EEN A LT —=& “A Lt 5k “H
N BIMLER SIS X AR, RN R BRI B RS AR IE I
SEF R, B B R RS S AR R ] R, R X S A NN AN IE W 1)
BHELE MR, JERIAES.

FVRHA V2 BRI AL, 45 Domingos (2016) 5RiHMESE (Speed),
R# (Efficiency), %41k (Comprehensiveness) FIZFE (Faimess) "', {H/Z, 4 Gillespie
Fl Seaver (2016) Zr#r, A BRI Z FICEEEVE AWK, BEREB TR ARt 2, 16
P, EA R . 5T, Polonetsky A1 Tene (2013) #5HI 56T 550G FA S WAL &
SR IR B AL FUBHR A4 6] & . Crawford (2013) #5 HH A JLIGRIF 55 51 1 B Ui g AR
e R ZE " AT HABTE R RAE T B R BRI AR, R A
RA KRB 7 e S A 4 A I Ak o 17 22 25535 AR W SRR B0 Hh Rl R A7 A IR AN 328 BH 14
G =& E, Burrell 55 Danaher (2016) #2&HJGHZAEIGH R G LA 5 2 RSN, fREE
IR 2% 4] A B R AR dr X s 42y L Kitchin (2017) MBS T =150 B A 82005 74 B 1)

[ Gillespie T. The Relevance of Algorithms[C]. 2014.

(2 Cormen T. Algorithms Unlocked[M]. 2013.

31 Kitchin, R., & McArdle, G. What makes Big Data, Big Data? Exploring the ontological
characteristics of 26 datasets. Big Data & Society, 3(1), 2016.

() Dhar V, Domingos P. Pedro Domingos on The Master Algorithm: A Conversation with Vasant
Dhar.[J]. Big Data, 2016, 4(1):10-13.

(%51 Gillespie T and Seaver N. Critical algorithm studies. 2016: A reading list. Available at:
https://socialmediacollective.org/reading-lists/critical-algorithm-studies/

(81 Crawford K. The hidden biases of Big Data. Harvard Business Review. Epub ahead of print 1
April 2013. Available at: https://hbr.org/2013/04/the-hidden-biases-in-big-data

1 Burrell J . How the machine thinks: Understanding opacity in machine learning algorithms[J].
Social Science Electronic Publishing, 2015, 3(1).
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WEFE Bk, EAE “ BAREE " S RPERSCAR RN DAL MR RAIREL”. Hod “ B4R
5] B0 i PR SRVl PR A R FIBURRA A, EAT RS AL i e ok, 380
PABIRFT; S PEAISCASTE N 7 U WV 22 S0 B il e KB BB, el AT AR ]
B, FHRABIHABEIER B2 M2, SELLBARTNT: MR EARIL” R
FAS I AN . EATA RS 7 A2 EL3EAT A SO R B I LLIE A2 I ANAS RT3 £ 7 5k
JEANAZA o HEAE, [ RUA XX L R G AHERE, RRCRAE AN RAE . PraXLs
I REHSA AT RERBIAR G206 BE A A S
KT BEIEIR B F0 075 K 5 £E A, Kitchin (2017) $2H THCN RS0 FHELS,

MREaTE Y BOR Hbr G 2O RIS, 2EE “BIRRR gk, ik
e T EAEE R AN, B AN RO A RS 1A TR, R
JFRVIR PR S ER A A BRI S, Horh, RIS R AR i S
PEEAIACRS, 2 SR R, A AR R AR 55 (T BB R e AN R 8 5 IFAE
AFRIFG EI847; B PEA RACRS ™ B U ()4 [a] @i e gt ISR AR SGACAS s “ 3 1T
27 RAEPEEMEGR, BEEARTS RS CniAR RS D R
Fe RUTR ™ RS 75 2 T ] AR R R BRI, AP A BRI g M A “ It iR A
&7 AR ATIAS R RIAARTS . R AE A HESEBEAT HGEL A “ BT T st 57
RO MFEEAT =86 FP VRERIRIGIT L, IR R VRIS RN

2.2 ZRHELREEILHR

2.2.1 HWSZ T FRE R

AT, ENEIRZ T ARSI SRl % 7 B AR A OGS, AR A b
MG EE, SHEATBIEMEA . HiiE RN T 2 0 E R0 R AL H S BTl
FVCAR LA E A L R, SRS /EIEH (Cooperative Governance). MZ%7AFE (Network
Governance ) « A #A 7k £ 5% & ( Public-Private-Partnership, PPP ). ) [d J& ¥ ( Synergy
Governance). JCAEBRIEUN (Seamless Governance) 25", ZE& AR EMA AR “HT
Z G EE M RIMEEG L, BE RN ARMKER R MEIGH, P FENGEEET € M
TEAH UL .

ARAKEERFR (PPP) SR B LA A SERIAATE 38 1] 2Z IR KB A1, &% R
JRFAE T S A Rl A AR O A AR LR 5 ™. Z4ER, S EM AR R R
KIESG N, 053 S5t DRl 2 1 J7 M EURF ™™ B AR TR Bk 22 1 B R 2 SR BRI B AT
TR R 2 A RS ™ . RAREEE AT, AR AT RBERT LA
BRI, AT DB IRE (Y KRR S 2R T XU A DA S R s g, (B[R]t B R i

18 Kitchin, Rob. Thinking critically about and researching algorithms[J]. Information,
Communication & Society, 2016:1-16.

0V HR AR . FET PageRank HEFF RS R FATFTID]. B0 HIii ke, 2009.
@1 ZERSC. AERS UL A SR R R, R SR A [T]. EAMEIR B,
2019 (1): 97-107.

' Hodge G A, Greve C. Public—private partnerships: an international performance review[J].
Public administration review, 2007, 67(3): 545-558.

22l Roehrich J K, Lewis M A, George G. Are public—private partnerships a healthy option? A
systematic literature review[J]. Social science & medicine, 2014, 113: 110-119.
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PREER RAEAERIBE ST, 10 55— A JUDKs LA A AR 3 2 7= i R0 IR 55 8 8OFI A R L
g™,

PrEVATE (Synergy Governance) ™,  “Pp[E” B “AHILBMA. FERMER” Y. 1A
W BT AR B ] LA & KARFERR DR R AR A EE SRR —. EEPRLE, HIRL
BRI A SGR I “PhR” Mk A 1 7 B B B A AR B 0A R (H.Haken). 7£ 20
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B8 ¥4, KA, RERE. 20 EARAE S H A EE AR AT R —— T “ B
H” SRR 7t LT]. ATECR i 1E, 2016 (02) :34-39.

BT F 7. BUF 52800 [FVR A L LA R 58 Ao 5wt 95 [D] . P4k K 2, 2018.

08 i 4k 47 W



P EENS
SHANGHAI [1AO TONG UNIVERSITY g?%iiﬁﬁrﬁlﬁ'ﬂgiﬁiﬁﬂﬁﬁ?ﬁ ug%i}ﬁigﬁfiﬁﬂﬁiﬁﬁ]

“ZICIENG L BARGIE T ARZ A IRIE, (BAESERRIE T B HAEIE R o At
SALRTTE SRR, 32 E0A R T A S R SO E A4 L, 28R, L
AR SR PRI BN BURF RIMLHIE T 2R RGBT 3R . R A X R 5, R
XA AR TIAEGA FVA B N 5T S2mi R 2 b S BURDIE TR . BAh, B it
MEAHUE] L BEAER R SR M SE T 0 FE BB USE I A ER, VA BE S Mt 2 4
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(Institutional Analysis and Development) 73 HTHESR . S WA 28 R 0T fip [R1 V6 BEEAT B 7T, IF
DAL A4 2 W3 [ B ) B VB UM 22
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IRER AR FLAE FH AR, R, IAD 23 HTHE 4L 20 0 1V 2RI B X 22 o8 B BUA & P 5
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140 Understanding Institutional Diversity. Princeton: Princeton University Press. The Euro Crisis
Page 30 Pisani-Ferry, J. 2012.
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CRIE: (HFEMZAZE (2019) EESTHRE)
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T M, YRR RFAL ] A 38 B 3 203 9k SOAR (SR O VA AN AR AR (1 52 BT
2 WL RCE B SRIOT A2y 2 TR S K A RS T LA 2 ST 5, BAR ISR IO iR B
FERLE 2.

R 2 PPRRHMIEIA S5 AR IR BUT R

R BRI & FEERR

MRAE 28 _EVHE B ah iy @ 5 T R AR AL
B. Liu | AR A RSB ST A A, ATy

B ¥ NNIOE S fE 3™
(AGIE7:N A PRSI 55 JE R X il RS S A O VP IR R AL

JEBRSE | AR 1 1R S SR SR TR R AR ) 58 4
FHIEERCE, W I R AE

_— A5 PRI P SRIBHEIN SCA K 305 B Bl
B PEHEAT R R

SEFAEAIR [ | A A S R 9 U SR
FFAE ISR - P 0 R

i | PO Hownet RIESSIEN ORI
PR R QBRI

i3 WordNet w737 2 i 5 ek i, il
M. QHU | LRSI S RIS 2, e

.
ETARMR AU R T

W 5 3 i {A]
R AR i F WordNet I PMI i I% A E 1753 2,

F. L. Cr B . - R
| B LR R R AT R

FETFHERFES] | J. B. Zhu | $2H ZHHIER Bootstraping 501k H T M ARAR

S TEEY, S, IR, SO A TR R VOR TR, 2013(2).
5 Hy M, Liu B . Mining and summarizing reviews[C]// Proceedings of the Tenth ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining, Seattle, Washington, USA,
August 22-25, 2004. ACM, 2004.

BU FERR, R FETREARKIEFE T BT[], B E R AR,
2016(16):121-127.

©2 W5, BRE, Xk, BT T AL 2 G AR S —— LA PR
HARIRLT]. B TAE, 2016(1):83-90.

31'Yan Z, Xing M, Zhang D, et al. EXPRS: An extended pagerank method for product feature
extraction from online consumer reviews[J]. Information & Management, 2015, 52(7):850-858.
O =K, (5, HERAZ. R AR TEO N IR A R[], vHEL AR S R e
— B 7 Mk, 2015, 51(19):114-118.

51 Huy M, Liu B . Mining and summarizing reviews[C]// Proceedings of the Tenth ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining, Seattle, Washington, USA,
August 22-25, 2004. ACM, 2004.

%61 Cruz F L, Troyano J A, Enriquez F, et al. ‘Long autonomy or long delay?’The importance of
domain in opinion mining[J]. Expert Systems with Applications, 2013, 40(8): 3174-3184.
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TR A 37 i TE R P STRVRHEAR SR T H . APFR
ol R A AT R SR

T X SCAR A R IE [ K A7) 3 A 3

C.H.Lin . 2 e .
175 IR FURR R 50 AT 175 SR e B

BT UL RS, S AW H K, AR T AR b, Xt P AR 2R VF
WHI AR IR RIS B B, DAk SGa @, AERRHE Y, S HREMERE
HAHSBRIRR, FRaBE S EBUE 6 S I E e, ERSIE T RIER %
SAT, DAMORPR R AV AT @m0 B, I8 I BRI BORHE R, HAH KRN
T ARSI TR R FRE I R DR Al B O R A A E 2 R A
FFR i [ PE AT, PLMOR 5638 T 5%, IR BUNEE, JLRIRRER 2 A AR
(Y SRR OBURG ANk AR RE AT, PAMORIERE AR B A R IS 1T. AT
G MBI EORF A A ML AT T7 SR BUR I ) 1 B A

4.2 SMBRIREF XL SO

WL AR R Il 2 b 2T AR ARG . 2R (2017) B fath A Pl AE R
EEINBCEAE ML 4T GIRHOF R AT B ORI AT #K, T Gl NSk E s 15T 6
EMEIRL, BT AR AL 3 SR R IR R SRR I A e, ATREEE A, P 6 H3)
RS P BN AT B, BRIk A TR IR TR A 5 BT

¥

i
I
I
I
> HiTER !
I
I
I

AL R

T4

#iTEHA TR

B 5 MAFRER. MATE. AVLEmksREE
SEhr b, B AT P R SRIVL R IR RN Y, DA B AW A% 380,
WERAEAME KR, e 1T RESAMFA, B IR A2 R AR DA 7 A1 A4S i
RIS Ol Bk, XEE SIEOUNRNESR T R A EOR, S]] SRt AT S UL RS, 0%

17 Zhu J, Lahiri S N. Bootstrapping the empirical distribution function of a spatial process[J].
Statistical inference for stochastic processes, 2007, 10(2): 107.

8 \Wu W H, WuY CJ, Chen CY, et al. Review of trends from mobile learning studies: A
meta-analysis[J]. Computers & Education, 2012, 59(2): 817-827.

O 2R T E RN AL MEE ARG Bt 5523 (Doctoral dissertation). 2016
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P EENS

S ET X HENEEGEMR
THE IR ORUEBEAR B KA &

FEARSCH,  ARURET TR 8 b 2 A e B i SO AT R L AR, SRR ULAL & id

P RIALE AT 720 H AT R ERR B SRR A SR AT R A (MDP) #R47 208, DLtk
KR E T E KA, WA ESRIAH BRI . B/RAT RS (MDP) /21
Al SEEGE T 2018 4F 8 HE RBHE288 5 17 I T2l 221 KDD2018 Ik 3R 3 “Large Scale
Order Dispatch in On-Demand Ride-Hailing Platforms: A Learning and Planning Approach (%]
T G % T R IR B S — P TR 73307 fp 3R Rk, ikt T 2018
9 AEREGIEE, BUEEA, AR Iz O R R RS
(MDP) % FH T8 e sfe g ™ AR e, g — R HLER B oA — A AR
7 (Agent), H HAREMEIREGFNE G fh, Hrp G S 7B t FFaa TRk Rt
Lhah, AR

UEBRAELRELT RN

T
G, = Z R
t i:t t+1 (1)

TEZJPRAL Ry 5 SCEESIN T IR y 428135 B /K A R RS A A 0 (B R 5K
NMKIISfARE, R FEE N A 8K 22 PRaa i, Prel, T EA0H R AT
Ty RRSE T Y T BT 5, 2Rl ECh

-1

~

R,= ) yt

,
° (2)
GBS T MERREL V(S), 2T ML ZF G 101 L5, 2 F 2RI (Dynamic
Programming) H 5 &R TR 2RSS B R . EIREESH, “ORES (State)”
& FIMLET AL R B TR) RN 23 [EDIR S, B B 25 A B 20l R B T B R ] 2 K /N ) IX 8k, 4 —
KA 144 NEFEF B2 B 6 Won 7RI E “2% CGidle)” F1 “#4% (serving)”
1T RPIRES T 7 2 B 5 U pR T

Ty T, T Ts

~|

o+
1l

“g2E" {Th: V(5g) « V(5p) + a(0 + yV(51) — V(5q))
Ty T, T, Ty

55(T3.Y)

"HE Th: V(Sp) « V(So) + a(Ry + ¥V (Sz) — V(Sp))
B6 “ZFE” 5 ‘|7 TARSHNERBEHRZNL
1B B ATHRET, ks = o) RUERNFPIRE, "= (t+1, g)2& FHL T~ —i %]

[0 Xu, Z., et al. Large-Scale Order Dispatch in On-Demand Ride-Hailing Platforms: A Learning
and Planning Approach. 2018.

(M. SR R GRS B R BRAS  de BA . R EE S B, 19(D),
198-202. 2016.
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FPRZS,  TAE b A R LA 75 2 R 22 e, SR SR U 40 T

V(s) « V(s) + a[0 + yV(s") — V(s)] (3)

£ “BE7 ATHIRET, Bk s=(t, g) RIEFNIAPIRE, 7= (that, Goest) & A HLKE I
FIRIE H I ZI PR, EAR At BFE T RIVUEDRSE R . S A SRR T I 8], SRR
HO AT -

V(s) « V(s) + a[R, + y*V(s") — V(s)] (4)

RGBT )G, RGEaibr B RAERN RESRERE, R 2 K225, 205
oo =2 B3I KRBT .

K 42 “BE” 5 CRET PIMARIT PIRE TRIERE V (s) K22, UAE “3
BATHRET, AblA RGN, REA IR ml AL [ A 2 (A A A AR AL To—~
T3, X—>Yo

12 R ATIRED, RGECARNUIAR A2 0 LA B S, UK 7T LAY
oAb o IXRERI OB BR BRI 3R 1 7R SRANAD Bt i f i e 2, 2 BB SR 6 A ot e KAG Y
A de T ORIE A e [ ULRT . It mT AN, ST /R o) R e sl R R T
Algorithm Pseudocode (Markov Decision Process)

Policy evaluation (dynamic programming) for the local-view MDP
Input: Collect historical state transitions D = {(s;, a;,7;,5;)}; each state is composed of a
time and space index s; = (t;,g;).
1: Initialize V(s), N(s) as zeros for all possible states.
2:for t=T—1 to0do

3: Find asubset D® where t; =t in s;.

4: for each sample {(s;,a;,1;,5/)} in D® do
5. N(s) « N(s)) + 1,

6: V(s < V(s;) + ﬁ) [y25@v(s,") + R, (a;) — V(s)]-

7. end for
8: end for
Return: Value function V(s) for all states

2R BRI NG TR R KA A FEORIE 1P S IR R, B AR K
JHAE 2, TR A 2 P BRI R 5K, @I B B ORI A, % ] 3fe B e s b gk 47 DT
fe. HAET, ¥Z7rk ORI T HAT B SO E R G, RSN AITT 558 ORI RAUR
HA e E =,

SR, MAILERM AR, ZEERFREUF. Al ARETTEERE . B
ISR R . RBMWEF . REURMHFESE R, B BUG. Bl AR=TWIES &
VERT DA B SE B ARG, B FORIMER /0, ASUREL T £k 1 6903 2% 5 “IRFEIE” HH
KIS PR s, @ PP 15 A SRR AT S I T 20, SR H BT A A
UM AN =T7 SAFFER R, IR R IR AL H AT, DUORIRAL %5611 Z 1A] ) B

2 Xu, Z., et al. Large-Scale Order Dispatch in On-Demand Ride-Hailing Platforms: A Learning
and Planning Approach. 2018.
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S SHANGHAI [1AO TONG UNIVERSITY 5:1157_1:35125171']?] E"Jgiﬁin Eﬁ;ﬁ

UEBRAELRELT RN

RIS RGN, HRT1 2 6% 1 P RO B K R
4.3 ETXAREZENHEZIRETFL T

AT ELE 2 ERHL) 6903 255 “URFRAE” A ORI 28 PR B AT R AR 5 Ak
L, PE DU SR #L . F1T HowNet 352G i, S8R5 NTUSD 15 /26 i — > 1] #2
RFERE, S5E = HME T AN I B IS i, XS IR B R AT A M FEAR B A A de B
A, CAESRIZIE A I IS FE B B AL DL R f R I TG A

4.3.1 PR RS b

BEE L2 5 4G Ik, ATH 8 SR T st FHL. AR b 6 & A0 B Oxt
THYBERMENEE, T2 NG AT DAEH P & Rt gi 75 B3R, ]
DI & RSO FA ORI W WS TSR, M. ERERGIE . BRI .
N BT T S5 i AT VPR A — B RR R, W2k mi s Thaetnr LAE -~
)55 TR = R,y 25 7 RN 1) P A 38 e e TR P AR S g o JE I X 2% VS AT AR
HOGVE H AT AR BT BB 17 [ A B N, DUE IR EE R I N, iy hya
METRAL . PR, AT S TR T A PR BR AEESRA B, QU T RAT T “UR
OB R WAL, B TFE B S RE AN, NBUR. k. RARZ DT A R
YT EE AR

AR SCVFVE I TCHEL LA 355 3% IR 5. / 355 6 2 B0 /R B BR09 / T T IR PR By D o], Jl e
Spyder (python3.7) LA K )\ R AE 28 R A7 SO HT IR IO . BriRosn el . NIRRT IR . & B
. HEER. |EHESE TR RE . RERNBEMAIFLEER O A K
MERP A TFRAE . KAERE . AR, BB e S5, RAMEES &
EEERSE, REA I EIEATAFE, REMEIRB A7 2 Excel KigH, 176k
S 7 B

iy HeEEE s [T | TR | B
AERRSRE EER WEMBTTE, 807 RE A RN TV ROAE, SRR ERTRERT. SRRTELr, flolnd om ARt o
EE T T T STHELRNS, FARCRGREUNT S, RRRTOCARRET SN, BaEXGa e NS Ernnne o8

RESRE ARG R REE TR TR ResT L 0udR12F;
WEESENT  Crarger NI ARETECSERART—S, HENCARAARRRNESZIEELT, CEREER - NEDWRRT RS LM 0l

BEERTORT g « T S0, ENTD AN RmEmy, 058 iron .
WRTETEEEAES, R0E, BT ENSEy Higkk i

AR
i ARENEEeT (IEHAFRRNEERISNE +9.) . AR RN T RN
LA e ] EENENGEE, SERSRS (TYA) B SURESNN, fTeRs)
RN WTA MWELRME — T i e, PMIBET, Bm—ENE L
IS e yargsong [ LR T EEEERRHEE SaSat TN
WRENNE W oo R Wk TRE R, FORGOIDARE LSRN, DR RNy
WEENRE 2SENEE TR R £ 2T SIS LN R o EEL S oEEL
RN EEw- WA SR )

EERLL = AIRECTREE,
WRELRE R
IWARERE R
RESRE BRGEARLE
EEEANE -G
AN S

I Twies

T, mpaEses B E i TREE] GommBsr:

b T e i R L £ ¥

B 7 SR BIE AR

PR (1) R AT [R5 % BR B BE BN FH IS ), #fisE > 2018 429 A 1 H 0 B2
2019 4F 4 H 20 H 24 i5f )\A~Z H it E]

KR FTAVFE ST 11261 2%, TEXHER BIREIR T BRI ot 2 ar, B SR
SR PIBHRIAT IR, BT TTE R SATMER. EEE LM, RIS BMIE, X
T A — R A R AT AR R BAR LS SR 3E TS B, e T HdE T R B ST SA
7, mARBINAE RO EWE LT 6903 4. T HERENE B R IAIVENE 3.

K3 IFRBE|RAH WE BIERELRERNEER

BT W

WREHEAER RETFBRER BErA

e EE RATE 44 String

(31 2R B2, B SOARFZR 0 100 2% SR 155 SR b 17 S s Ak B (D] I K27, 2017,

20 51 3k 47 0T
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B REIRAEELAET RN

RAEHAFEERE KA B String
a0 String
R SEA String
KA AR String
PEREE KA KR String
NAEER AT (1] DateTime
R Double
PRBEL Double
R Double
HriR
IR H
N . [EpE-
TR HHERIE ERME
B %L
N
PR HE KA ] 20184E 9 H 1 H OB 2019 4£ 4 H 20 H 24 1}

AR T 6903 25T HLE W A K—F- 24582815 [ TF-1DF SVEHET SUAR TR LI T LA
AR, BRI T FHRIZPFE I R BT AT 028, FEEDRE O A, R
JE SERITEIR R ST T FE A

AT BRI FH (93859 Spyder (python3.7) , i FH sklearn HL#82: =)0, jieba H304y
i BL A matplotlib FIRTAALXS 6903 25 PGB #EAT S04, BARRAE N S AL N
BBk, 0srial. THE TF-IDF AL, SR 0 [ BRI r il th B . 75 %
TR, HCKAENE, &N ORI S, AT AT AT 75 S0 SO PRARAE
1 Jr R B4 i B B AT AL A B R A

KP4 8RR 2 — M B R R B T BE B i 55, T DAL E i n AR,
SN E R A s, DA A T S AR RE B B SR R A R I e s AR
Kok, FUETTIRBENLES: kK MO SAE 0 a, REEAME MR ENE %, ¥
FOFR B 2 E T D KFHE RS, B B MER O R, AR AR &
HEWS, SRR, Hep ko2io S, N ZITFSEEEEN RN, T FoR
R IE IR

Algorithm Pseudocode (K-MEANS)

K-MEANS ({x3,...,xy},K)

1 (51,52,53,...,5%) < SELECT RANDOM SEEDS ({x3,..., Xy}, K)
2for k< 1toK

3do py « 51

4 while stopping criterion has not been met

5dofor k «1toK

6 do wy«{}

7 forn—1toN

8 do j(—a;"g;'ninj:|g_‘ﬂ—xn|

4 2=y, ST, A 758, 3T K-means SYETIUE A ST SN 40 b (], B 5 th:
FL2019(03) :84+122.
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9 w; « w; U {X,} (reassignment of vectors)
10 for k< 1toK

ERERAELQEST RN

11  do uy « ﬁZEEka (recomputation of centroids)
k

12 return {uy, 15, 1t5- - -, X }

FEAN SORY = R AR UL R i 46 R 5 ) S R o o Bt PR i, o DA I VML ) i 3 [ A 2
TERE R SCRE IR R B, R e RS, RO RIE X HR O B ) DR AR FE AP 22 57
Fr DA 5 200 B 1B T T AN RIAL ., ASSCfE A AL E 7752 TF-IDF, & K7x TF (Term
Frequency, 1&#1) F1 IDF (Inverse Document Frequency, W XCASMZRIEHD, aMfEHI2
ARG HH AR SO b T 1] S A9

- T (5)

T S P R (2 S A 6 SR, B n ok, ) TDF k™ 2
R MR M T TR, 507 SR BB S R LA R SRR,
KA EIHRIILLL 10 A e T 755

|D|
|{j:t: € a4} (6)

It TF 5 IDF SRR RN T I A (AN, ke SO i iE e, LA
TAVETE BT A SO A PR RSO ESTER, 7T A= A R L ) TF-TDF™

idf; = log

TEARWFT A, KFPHRBEEF I k EFHETS 2, e k e BonmMEr, &
CEEAS P =) o kmeans. inertia {EAE NI ERITSIE, e T k=6, &%
A AT ARAL 25 SR R BT R -

B 8 K-means WEEEHE SRR

US1 N v/t MRS, A%, KR, 3K . 22T B TR-1DF 53 J SR B 6 = R ia] 4k H
FE LT M RCRE AR (B2 ENS), 2017, 53 (06) : 1072-1080.

U8l KRR, T2, IMEELT. JET TF-1DF BEM K-means B2K MR PR SRS I 20 AH Sk
W5t ——LL ThinkPad Fi @I [T]. BHE AL T, 2018, 31 (07) :45-49.
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SUNGIATIOTONCUNVERSITY - s g 57 2 o R M B SR A T S — I S SR A E AT S R N B

A DVE B R RE R IR A SHE R e eI, Ed 5 HaRasch e, (HHE
b, STRXMIE— MRS, RATETFISH I AR A B R R s, W2 BT
WHAEER A XM BeAl, R38R EAA—IHZ XPER, Bk, EA%E
T SCRE] LR RIS N, 2 EE T AT HER )2, N IR —HR ) 8, AR ST R
g ot 1 SR AT BRI 0T, R 3 A 7E TE-IDF BVE A EmE T N T4RBN /2K HT,
R 2 52mm [R AR S E R B AR &

4. 3.2 15T

5 AT 4007 B A TR 402, % ST SO A PR A A7 5 RS T, S
B 2 T LAV M P R 3 AT U, 5 AR 8 0 0 KN — 2 b A s 6
B, AT R AR5 5 AT 30 47 2 O ) A S0 T B 1 = A
sy AR E RN R . 41 HowNet. 575 NTUSD 15 8 ia] 8 () 1F T A T Rlys, 1 86
AT GRS LE, DIHES o IE e A Wi 2, BGOSR AR R AR I 9 B .

| WsEtERin |

Y
HMHowNet &EENTUSD AiEXEF
T Ekin] B TRk n] s iz injs

h 4

ARG HEAE

A 4
A

v

tERERE

A 4

3714

TSR aEFIET iR R
K 9 HRARERKER

1 HowNet 15 &1 i, 578 NTUSD 1584 S, J5H8 S 7 ] Mo A SOl i = A
18 A g, AR &N HowNet 1% 8] 145 836 AN IE M 1BV 5 1254 AN 6 ) 15 BRI,
3730 A IEFIPEM EFD 3116 N mPE L, A IERTA G S, MR 38 AN IEm R EE
T 50 AN m] BRIV AR T, R4S B 1E A AR 4528 AN, fal KGRI 4320 AN, 1
W31 8848 AT,

575 NTUSD 13 [Bim] SUEL 5 W AR A AR /N A, & 3810 AN IE R, 8274 M7
WE, dEIE X NTUSD 15 E&R U TE IR, 445 2R M BRI 1511 A4S, ) i ianlic
4597 A, 1EERAC 3T 6108 4.

TR rh S ] i R 5568 ANEE SUIA], 4470 M AR, it 10038 AMAIL,
18 BARRIFIC B H N3 4 FR.

U7 Gk g, TR S PP BB A VR 7S (D], i ZRVE AR, 2017.

81 ZEWN. T HowNet i SCH) A 3CA5 RS 4 B A2 7V D] i /RVE TR RS, 2015.
9 = ANE A L (KN HowNet, GV K%E NTUSD, AR S 2= 7 i SCHRIZ SR . KR -
https://download.csdn.net/download/weixin_42018090/10358043. 2018.
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ETSREFHRNELGEMR

UEBRAELRELT RN

R 4 BRIARIFELE

B RBIATRIR IE P& BIRC B B BRI 33t
&1 HowNet & /BiA] 4L 4528 4320 8848
&5 K2 NTUSD 15 /%37 i 1511 4597 6108
TBEHRRFEPCEW A 5568 4470 10038
T 1 R 11607 13387 24994

ARSCAE PR IR FE Sy M 50212 F jieba 43 il,  BRAs FHIA,  SREH SCHEIA i) 1E
T RGA 5 A G AR, 5 RV R A TR A TR LS, A TEN BLAS [F R 15 A
e, g AR IR B 10 IE U R R S A IR AR AL, IR I 1A 15 JRORE LR 2 0 R U

R,
A 85 RN RPR:

R 5 o FREEEBRIITER

BRRZVFEER B S, DRI SO R EAL T M PR EE 15

N ERER | ARER | B -
i . = oy RS
L WREMEEREEHA T, TEMA
Z (1) B PR AR YR Bk, 4 F BBE 3 i
ANH, JRE 10 AE, RIEAFEHGE, B K%ﬁ
HTARIREIT, A BREBN—2 A0 1. 3 3.2 -1.9 -
Wb B B R S R L, R ﬁ;sé
— IR, BERAEMNE TR, B2
FERE !
2. FNBANFLAE T THE, T AR ) P R
JTUEB H OB AR ILRE . T A R fE
NN T A AN R IR B R FIH
WAL R e 2 A AL B L IR b 22, 2.1 3.2 -1.1 T E
T ERAS RN o 22 44 1T R A it i Ay ANiZ5
REAZEW, FNIFEARTE T B AT
T T8 MR IR T 5 IR R
3. AR PR ZE T WAL R R S BN
U)o HEI 2 RGUIRF DA, A3 W0k - il
TN FIFEAR LA s =ML, 2 itk
B BB — 2 IR B 4T A2 SR [ 7 DY 3K o1 L a Y 5
M4, FPLINEARL, RUIRE, Feith ' ' ' Al e
S peIIR, B BA Y PR, IR AR T4 R
R, e 6 2 30 HAS 9 U A il it
Sk, RN .
4. TWMEIEE N, ROZREES 3T
N B b, RABREEN, Wi =g . o | g, | HIE
AN IR . S5, 10 2080, & ’ ’ AN
AU NAET o
5. [im 4T W BirEm a5t HAE
TR RN T IR 50 K H A4 3.5 0 3.5 N
APk RS G AR, XL H R ZE AR 3R ey
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LEREIRAEELAET RN

SN L AR THENLEE. 6
RHE IS S B, i S R e
REVR L B Rl & 55 0 T TR R

AR SCXF 6903 Z VIR ER AT /0T, SRS IE A ORI FE B A 6922. 2, 471 )15 AR
FE N 8328. 7, HAMEFIMIEREKDFN-1406. 5. Ik, KE P _EXF T8 ZIR AL IEE
W2 VAT R A, FERME T 2 Sl S W R EE T H AT SRR e, AU,
FEIBATEIERE BRI AR ZHL, Pl REGEAER . Tk R % P TR
UF I K. FERAB T A T a0 VRS S, 1 DU A s AT SO PPN AT
DABURE S Ak AABIZ ot [RGB R AR, AWres . PG SRl EEIG B

SRS RN Z U R A B, TP s T AR, BURF IR 3R YRR
Al FEF20 % 7 VR SR ISR Aih g AT TN DM G, 3T 3 — DRSS B, RO
71 M T BT B b e WL ZE IR S5 Va2 R RE 75 B BURF . A IR i B 7 . ik pldt
W LR ILFE N E AR R Btk B AR RIE A S T R

4.3.3 VPR E T

AR AT E SR R ) BRI AT T gevt, I A R AR U A A PR B H
OSSO, B TR RSCEE G I R, IR 24, HAhiEphn “ B4
CEMRT. N7 IR CIBEUET CHER” SFHBCN S, T UUE H RIS A TR
FREAE ANF RN B S, HEZHT 30 1) @R R AR .

x 6 HEAZET 30 B ERERASS T

He FEwE | AR He4 FEwE | FER He4 FEiA A5
1 AL 429 11 NG| 123 21 H#I 64
2 s 272 12 By 235 22 6 A 64
3 % 188 13 H 103 23 LIMIsH | 64
4 g 186 14 KRIN, 297 24 HESE 62
5 & 182 15 H M 97 25 R 54
6 i 160 16 785 90 26 B 35
7 BEE | 130 17 HahZ | 81 27 TR 20
8 TeiE 140 18 BHRAE | 78 28 =y 16
9 T 132 19 A 73 29 7 H 16
10 o 125 20 KA 70 30 NS 15

LEXT T 32 @A iRl At 4T Se v )5, AU python3. 7 (Spyder) H 1) Wordcloud ELAERY T 1A]
=B, K ) 3 R AT A I, 3R] KN RO TR I, RO SRR
I P o T R 2 B AT LR B AR 2 B R AL S OGO () — 4 T A e, iR
=BT ILE 10, (HERAifA gk A REE Ui B e A LU AR S 1 AT, H A RS
SO A, G TF-IDF AT () & ) DASE 47 b S Bim] 1 (O B 2 . TF 5 IDF f3fe
AT ERCE A, HE—RE s SO B R B AR, DA AR T LR AN SUHR R & R AR
SCRESER, AT LA AR B e AL (Y TR-TDF™

B S| K pk, 2, FMHELT. JET TF-1DF 50 A1 K-means 2R AR VR SRS I B AH Gk
W95 ——LL ThinkPad Fi 91 [T]. BHE AL A F, 2018, 31 (07) :45-49.
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Hr AT sy 7B 10 5 RS T
& 10 HegwF 30 A = B

R, FEXHASEET T 42 G, Al TF-IDF Sykffhe 7 iFedh RAR F 8k
TR 3 Python3.7(Spyder)#[) jieba 731 5 sklearn XHICHLFIPFR#EAT 73], FETHE 1A
1) TF-IDF 18, JE 3%t 45 5 vT DUE 21 8 BV A i 1) - R 427 “BRat CRi s s =1L s
IR ST, “TRETL CBET. CHERET. AR 4 i R R A A2 E ]
AN AR, REZAERE. REFREF K. HERELEZE N, TfﬁLﬁb%ﬁﬂi%}j’Zélﬂ)\é
AT A BRSO IR AR B A% I PN, TR DA A8 B A o R i, IR B ORIV N B
AR TR AR, B 11 4 TF-IDF SSHg i ik 45 a4 .

51
)
&iE
i
B
BE
s
IR,
Rt
&

o

0.005 0.01 0.015 0.02 0.025 0.03 0.035

&l 11 He4Z BT 10 B TF-IDF SR FE iR 4 R
MHT R SRR EVEABNER T, EA8ME T AR, W LS LS 2 S A
KB H s SRR AT @E AL RE /7, i DA B ks R M e L e sk o AR A
W E M ER, HHIT AR 3000 77, 4 2 A S EHHHT - IREH AR, 5
JISEB A R Bt . MIBTTYR BRI M B R, TREAT Z 0 RN R, RIS A R B 7 2
ZRBUTIE . VAR, RAZEEEM = FMEERERZER. 8k, A0S 6 SR
T, IREMRAIEZIRE T &
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MR - —FH) TF-IDF AUESUR, A FR AP BEFZHE % 05 IRIZE URsR, s
LemIHUR A0 we 3R DL SBUR OS2 H TR ZR R ALE RS B, AT N2 e P IR £
FE, MR ESCHEIRIGE R 2 oo i FRA B, BRI AT ROR, BALEEIFE IR,
P H ATAIR AR, IV BN T VR B A B, DAL S AT IR S ARE, SR T i A
A R AR

5.1 MEEFEITAZWMEA RS

5.1.1 REME
IR A R, 4 aT TEHPIPEAS AR A BRI T A AE AN R FE KR, BFEREI H
17707 R mar F g v, BFEREH B, HATHE . RFEEEESE, HAh, AR EITER A
TEOUENE, BRI, BN EFEFPLTENBSE . WNRTR, 5 ER A T
FHRHER ARV G
KT IFREZERN GREMAE)

PR IR i 6] HZE

4 GEED).

35 FIEIHL 7 H 4T 1000 KBRS 4 ﬁfggi;ﬁ;

R 1 HIESE A 2000 £ 3000 K PASMEZHL | Brikfsid | 2019.3.25 e ; B (1km) )
RNl R — AR, BRI, = ’

YRR (2-3km)
T A MUIE e B n A 300 K
LAy, SORAERERT TR, k% N 534k

WG AE LA A R | RRBN (B
AR b, R LE R | TR | 200937 i (R

e WIFRIRE | X LRI N KB mE BH A 5
T HEEREBITREER! !

D SRR R AR B PR IR A Bk =]
PUPER BT AN IR RSt | 7 BE G-

e
WHLA? ERREET? EAREKH | WHRITE | 2018.9.14 (i;g%%ig;)
B L FT LA P R R "
YT LA 5240, AR AR

KA e T TR, T DL 3% 1 2
TR T, A BB T S
e, BRI R K, 0 | e | ¥ 75 i
BB AR, A e, | 1 RV

TR SIEI AT W, RIS
WE, FCERRGL, BT R T !

I AR PRI FERT I, AR AR A LR 7 5K AT LU L —ANE  HE s 2y, (n), 1%
I AE PR BT B R R IO L, TR A
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L{D(H) = ASCn+ﬁFFn + Zﬁ:lEXXn'FEg:lEDDn + Eg=118$CSCn (8)

FEAIERICERAN: £, TXE n BITHEE % & ASC, (Alternative Specific Constants),
Rz i) AT thR i 5 H bbbk 5 PR B 4E 5, B8, SRB|EMMFE F,, UK
Bt R e 25 3fe 2 I BRI I ) ZE O s B =, RS T AT AR S I i S @ 1 LA X,
kFon, HA@EH4T HF) TP (Travel Purpose). HATHS[A] DT (Departure Time). H 47 #02
TD (Travel Distance). Z%4i%+% PV (Preferred Vehicle) %5, #5PU, 3% %t T 7ML AR < (i
PL Dy kR, HAaiEa AL DG (Driver’s Gender). e iEH A ML 2% DR (Driver’s
Rating)2%; #1., #anPMARHLENE SA, (Social Attribute), H A AEMIFEREMEN PG
(Passenger’s Gender). e firfE4 17 PC (Passenger’s City)%%.

Br, Bx, Bo, Bsc 7 iZan Az (8) MMEREL Vo(n)X RIS E s 1, 240 s EAE DS )
J& AR & 5K PE LK 8.

x8 BHAZELKKFE GRE)

BHEE B
— R 3WMUL FI—FK 2 33 WI—K 1-2 &/
REREIE | i TR 52 A
H47H I TP ) LSRR ARTE GRS
X, L =z (7:00-9:30, 17:00-19:30, 21:00-¥xH 6:00) /
e | DT T (R EIEAMTER D
LEME | kg pv T B
HATERE TD 5km/10km/15km
D AIHLER DG 54
Tz At AN
FIRtT FINLEL PR — BRI =R R R
SA, Fe 5 PG Bl
AR | TRBIRT PC | LRI B = B R e

FETCE IR B T, SR IR MRS B PEA SR AU B A SR R AT IR I BT AE 38Tl
PR 1Z A5 S AT LAAS A [l DX P B - 4 AR B Bk A TE AN AL (B 0 272 VFig
TATF T IFRPTELLE, A DUR RESH N LR PRI HEAT H X 22 Rt 7 it o e rb st AT B D) M)
Mg, 36 32K, HUONEM . MR I =N, Sregseit, FERER 9.

K9 HAET 10 FITHR R AT HE R

s A b BRIR S | A Wi o 2% IR
1 7N —k 32 6 G g 12
2 Fa % g 22 7 B B2k 12
3 P =4 18 8 RE B2k 9
4 I — 16 9 WS IR g 9
5 ZM 24 13 10 g —k 8

LR A, R 7T MAINRIIZ Ab, VF 2 = =2 K DR T FRR IR R S5 0t 2 4
WIS, PRSP R EIR T IR DR ) I THE A T E R

B S DURE. 20 28 A S T 28 0 s FE s PR 3 i 9 LT ). P BB A,

2018(09) :62-65.

821 2018 F [E 485 11 387 7022 44 .. [2018.4.26]. https://baike.baidu.com/item/r [ 35 117 387 73 2% 44 H.
/12702007?fr=aladdin#2
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FTEDUIR . AN RS DR . SRFIFN A S . Hdr, —3mndest. Bl 77 3R
PN AL o 2= SR A 0 B IR ZE BRI o] DAt (i L, 10 = = 2R3, Wi %, m
FRATT R W 2 3R R IR S A i B A IR B IZ B G oL, AR Z — Sz =
TEo PRI, ARAE VRV B A AT b o AT RT 45 4 [ 5 RS A7 7 B OGRS B Rk i | U
WL, FEAUAL S BRT DY S — 2k i

MIRE AL R, 5 AR TP A SR DA ARAD VR L SN o FE B2 0 SR AR
e, 2w ) 6 L TR 1) 7 SRS AN 5 FEJE L, i SRR IR 2 R AR S B AP
G, ARG EPRFSLEMMER N, SIS RS, BV (s)2 HETA
~w) (corporate) P& A EH K IMEREL, HEMRN T HREFE AN, §EM
FE K IAA B, FIE 2 2 BRI 5K, s B eR BN E A, K ] R
HBEATUCED, TV, (n) 2 T (passenger) FIMFEHIK, SIANTRFFLMA. HATAH I A
U K@ VE L S RINUEB AR SR Ar . NN JETESE AR R, AR I B VR R (E eR 2 5
—HBNE, BEEHEILE ZMEHE AN EAHERE TR AR m8E R, bk
YERARAL TG B R BV, 2 AT & 5TRZ L FEMMERIN, IS —E R BER RS,
Tl Sz A TG FE. AP IRR.

5.1.2 "ML

TENCHL I PER R 1, B T R W s 3RIE 2 AN Z V2 RIS 2, AT X R
BT IRRE S REFEER K. W6 Ol SR BRI R AT %4,
EAARA EHE T R REIN2 4, 2019453 H 24 H, WEmAERANBEENGR, —
419 % /DN B 2R ) AL R LR SR, SR, R, ARYR SR 2 g
TR fa R FEAT Bl R o o] R4 = e 22 A ch T ML) B2 & iR AR AR L el J . R AR,
AINLIELR EPPie s P & YR B BE Bz, A7 RERE B /N TR S P 20 45 ), Ik 8 1 )
ML AT R 2

WFRFR, 5 RBRE MR T PR RS R Ve A -
® 10 WP ERERN (FHLAR

PR L IR i 6] HZE

Pk 3 AR, Ju 2
AR, ST RO
AR, mEREURE, B | R (3 A
Rit. R, M| TP 2019.3.17 S BOO
SR AR, X
FRIR B A T

T T W 2R s
APl Z RS - T 8 | ANRMHE 2018.9.15 PR (T8
FARBRR

T R RIER
i SRA B RIE R ML &
R AN A EEEA P
P IR, il n 2% fEsfe
TERENR, HF
It B AR R R R

GG IR E 4]
ENE 2018.9.18 FE AR LF
(PG REVE 45

B FWIL. KT A L HH AR S S ) T —— DL TR AT, M
My, 2019 (03) : 154-155.
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I AR VAR R RN, ARYE LA B A 75 SR AT U S —ASE  (E sR FV, (m), %
W e B B ) RN B, AT RN A:
Va(m) = BoOm + Tome1 BxXm+ X1 BpPr + Xone1 BscSCim )
FEBAFEMICEN: F—, AN mERRO,, PUHCRRBLRINLIIE R Z 25
5, AL TR M T R DX, kKR, Hh a5 E2& IE B PD (Passenger-driver
Distance)%; #5VU, LTI FIAH AL LAR,, KRR, Forh B 45 e & 1451 PG (Passenger’s
Gender). AN TR % A 2L PR (Passenger’s Rating)2%: %511, #a M ARIH2 @I SC,
(Social Attribute), £ Py 2545 = HL14: 5] DG (Driver’s Gender). =] HLFTZEd T DC (Driver’s City)

farey
=Fo

Bo, Bx, Br Bscoyiigmnst (9) MHEERM Va(m)X RIS 5B E, %08 R 5o

e AR B 5 KTV LR 11,
£ 11 BHEARERKFE G

RERE JE K

_ . . 4 1 0-300 #/300-500 #./500-700 #/
AR B On 700-1000 #./1000 #J% b |-
Xom
AT WL | BEREEES PD 0-1 AH/1-2 AFE2-3 AHEIB ARKEU L
@
Dm | Sethl PG B4
A LR E K
ey PR 52 PR —BIZRIZEINEITHE
SA, A HLMES DG Bl
ML BN | "I DC — LRI T — R T IR T = R R e IR

WAL S 51 G R k. 58RI HUR 07 AP S Dy RSV LR 7S o 28T
FE MRS, A F A R UAGR R . FINLI AR SRABAIN T IETEREI N, ZFIERR
AT AT &2, A BT HARMSE RN ERIL, SEE BB R,
BV (m) 2 HETAAFEIHL (driver) A1 HURHIUMEBRE  H RN T IRIERIHLI 2% 4 58]
a, SIAFNUIERE. BATHRMTAJRYE . MR SRR . SNBSS AR,
PABESRAE A B BB 5 — B B R R, S 208 =38 4 U] SUMAS H — A5 50 2 7] e 7 SR A
FEFIEE SR, AR5 A UME B BV o

5.2 BRI E &

2018 4 8 /. iRTHE 1 4 [ B N TR AR U N BURFRR T TR, Hh T80 BAR
BEEPEE BN GG, BUFETIEATE S RS, BRI SBUR 2 R4k
b EY, B E 8 A MY, B RN R IR ZETRAL NGB A,
HAT QIR NS B HRR OB EIER”, JFEATRLL “ e AR “HBAER” A F
KRGO AZRRIE, BRI AL 2 A R R iR R TAI. 2018 4 12 7, i 27
T Tt B A 4 T R AT P SR, e A SE B BUR MY I S AR AL, 2 57 7 I IR
COETE, LT 24 N Rrdr. UL, BUFFIIZIEE RSO, — BORDUE TR 2™

B B EEg. JLE BRI AR N 29 42 I B IR R AR IR £ [T ] VA 190, 2019 (06) : 264.
B Ry R AT RS APETERR ! (2018. 8. 28). http://www.sohu.com/a/250617485_ 99965852
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HWA . 7T R A B O I SO BN, RO B2 i I ] A (R AR AS
si= (i, g)HEAT S 428

Bribz b, FEIREITER B b, KBt “MEE” 5 “HaE” A e i I,
W86 TR NI R 2 2R B BRI 22, VR4 R TS et AN P B, BURF AR A [ VR 2 4T
RAT T S B AN 5461, Blinde 2018 4F 8 H e JT4G, IRYIGHTHE I £ 4=
WAZR A AL P A S 25 L AN 11 ) T AR 0 RO 240 25 0 A A P s 25 . PRI, B
JAF AT IR AT R R 1 R 00X 24 22 ) R R B B AR R AR CR:,  BIRE SR thAT AOAH S g 1
X AT S 4%

5.3 ETZRhRINEEREIIEN

M BRI, FATAT DOR IR A S H 454 IAD HESR S BRI 4 BB 2 70
A BRI, MGEGG S AFIT G, T BHIEAE B AR, SR AR 755K 5 R L
AR EAHYI G, SR T2 2EBMMAUL =4 Fik, & ERATFIFRRA TR
U AP A 5 AR VRO /L, JEE R I SR BOPE R, k834K
HrE R AR D RIS, DU RTINS, BEAt, BUR IR S U R 5 i, i
HAIFWTIE S B2, W B A& AR S, B BOR 53T 28 2 = S 1k,
WRIEARR AT IR ST, B FAT A2 JAE D Al 1 248 78

MU T I3 T, - 65 20808 3 2 N IR 55 T 6 U 5 e BEA LA AR R IR P 65
SKIE BRI, WP EEAE R, RENPNSE, EARCHPFRICRUIRE F At I, M
LI 5 A ST 1 F] SR PPN AR A T H CRIT & B R e 6@ i WG 5 IC B 18
B, Pk, BURNINSRIRE, TS BRAZESIFRA 2 REVFE, RIEFE SR, (]
FXU T HE AT AT BRI FE

FER BT J5 T, 8 T BRI A ZE R SRR e, 2t G A CIA R, — R BN
ST ML RS AFAE DGR, FEEATILE Rttt 7, R BN H Al H B i A
AR AT H LD 170 L2 HE VR (0 BRI, IAHH SRR PRI 261, el R 24 22
JR 55 1 B 2 4 SEAEAR K ) A

fEZ e IR, BUR 7 ZEWIRS A 2t 7 10 H bR, IR 05 T i B R FH 58 H AR
BEATHCE, BRI HIR S . BLAh, BUFFHENGENS 5300 H AR s, B3] 1B
PER R AR, BUR 5 LIRS 50 H AR Z I Z2 5%, REANE GBS 261 I 2 2R iR 55
WA R H AR AR, AT SE 3 AT 2 TR R R, PR AR BT

PRILAN T 3R AP 5 S EUMN =7, F B2 TR % %5 B IRsR, AR SOl S
YR TT o e EvRe,  BAUMORIIE AT I URR, B ARl N TR IR,
T RO I 5 LR 8 S O AR o BB A A B A2 R RE i =5 1) E RS R g N IE AR 47y
AR IHE, ARG 2 =T A s JroR,  PRIER] SR 2 2 AT, W R4l e Bea B

B TIRSSVEZ AL, %2 et R A B SR i A T S5k, i an i s i ke
ARG, SRR I S IO F 7 UAHERE , W S I B ARSI R i, 0 R DU P 1 5
VR Wb LTI, 78 AR R SR N 2 T R8T A (K PR R RE 7 X DA AR A
P B g RART 2k, RESEE TG WX A7 =05 2 o A, 85 T o il
WIERIFSR . IEBIEIR BUSIBUERSCR, ORI % B PHERSEE R ATTEVIN, Xt e
TR AR PR AR A B, BT, 2o RA B SRR S LL B hiE H e S
e

PRI, A SRR (1 2 e U [RA BEAR A 25 18 21 1 SRS 2 AN RRYE, A (4R 2
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6.1 ML

I FIRAEY, AN Z T R A R TR R B R AR, T & A
Flas e KA T, (HRFEERE . SN W BT R B AR &, Sk, A SCHE
TR BRI RE IR E A TR B, 4 E ORI R SR BUR . k. AR
IV AT AT, 0 M AT R SR BT A AR, AR SCEE R BT T 4 R

(1) JEEICHL 6903 %5 “URMEEE” MCHIZR EiE . B SEpRe8d, SETi b,
PRI K355 K TF-IDF B AT SRR I T AT ¥ b, B BN T 34K
VPR EE R BT AT 2, FERENER O, HONE SRR R ST R A
RREF LA NAL R 20T, B HAS IR RE, HEERD, Hit,
TEANZS BB SRR SLIIRTHE N SRR AT HER 2R, N IR — AR [, A
SCEE R SRR SR AR B AT SR B 0 AT, N 3 AN AE TF-IDF Bk R SEatE k47 N LafiBh oy
Fortir, IRBE L 5o KA EAME R A B AR .

(2) TEBBRE T 728 U HowNet. 575 K2 NTUSD. 5T L =ANia iy
B, Sa=FWE T eSS R, HEIEH jieba /i, ZERMEAE, MAVE
T EE P PRI IE ) 1 1A 5 e ], A ] S R VTS, RN TRNE S RS (R 1E
O A VPR B 0 R 1) 15 B T 5 AR m IR SRR BEE 0 L [ 155 R FEE ik 25 1 e 15
TR, 9 EIR VPR EIR BB, LRI T IR B IR E T A5 R 7
TR EUR BRI 2 A P A, FEAR M TR 2 o e NI R EE T H AT
)% I T AE

(3) @it TF-IDF HiEmE 1 iFed BRAR EEE A, H Python3.7(Spyder)H 1)
jieba 73] 5 sklearn o IEH ) PR HEAT 403, JF U418 1) TF-1DF {8, 8%t 45 - mT A
BB E B S IR B CBRIE GRMIEE RN " R, “TRL”. “FREr. <
WS CEREET. CTRAEEE . R N I RS SRS E M, AL R, RF AR,
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T 00 S IR A T
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#R ] 5 R
import time
import requests

#5 ANBE R A
import numpy as np
import pandas as pd

#EFUN T RIS IE TR R T 4N R g )
r=requests.get(url="http://tieba.baidu.com/f/search/res?isnew=1&kw=%B5%CE%B5%CE%B4%
F2%B3%B5&qw=%B5%A5&rn=10&un=&only_thread=0&sm=1&sd=&ed=&pn=1")

print (r)

print (type(r))

#22%% BeautifulSoup
from bs4 import BeautifulSoup

soup = BeautifulSoup(r.text,'Ixml")
type(soup)

#34K HARVFIG X H AR25 5 70 28
test = soup.find('div',class_='s_post_list).find_all('a',class_='s_title")
print(test)

#34K H AR VRIS X H AR%E 5 70 26
test = soup.find('div',class_='s_post_list).find_all('a',class_='bluelink’)
print(test)

#oet 1 RIER

template_url =
‘http://tieba.baidu.com/f/search/res?isnew=1&kw=%B5%CE%B5%CE%B4%F2%B3%B5&qw=
%B5%A5&rn=10&un=&only_thread=0&sm=1&sd=&ed=&pn=1"

#IN— TP R AU

def extra_from_one_page(page_lIst):
"M TR
# Il PR AR A M, A — A S
tmp=1]

for i in page_lst:
dic={}
# T A4 TR
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dic['name’] = i.find(class_='p_title").text
# 5k
dic['address’] = 'https://tieba.baidu.com’ + i.find(class_='bluelink’).a['href]

tmp.append(dic)
return tmp

# TEHL n U1 B %4

def search_n_pages(n):
"TEHL n AR
target =]

# R n IR get 15K
for i in range(76):
# PRERUERE
print(‘page:’, i)

# PRI SR EART Y, BT 50 2%
target_url = template_url.format(50*i)
res = requests.get(target_url)

# ¥4 bs Xg

soup = BeautifulSoup(res.text, ‘html.parser’)

# SRBGZTUNG 1513k
page_Ist = soup.find_all(class_='s_post’)

# Z0UE B IRAT 2 target
target.extend(extra_from_one_page(page_lIst))

# RS 0.2 BV, ALFRE
time.sleep(0.2)

return target

# JREUSIE 76 TUAE
d = search_n_pages(76)

# #:Ak N pandas.DataFrame X %
data = pd.DataFrame(d)
data

# 53 excel A%
data.to_excel("F1 FE I HE iR iR 47 42N _5_comments.xIsx’)
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MR Z 1BER%RE 53 A KAL)
#1.5 A jieba
import jieba

#5 O\ 7 B i allnegative. txt
negative_dic = open(r"C:\\Users\\Irg20\Desktop\\allnegative.txt", "r", encoding="utf-8")
negative_arr= negative_dic.readlines()
negative_word =[]
for arr in negative_arr:
arr = arr.replace("\n", ™)
negative_word.append(arr)
# print(negative_word)

#3 NN 23] #2 allnegative. txt
positive_dic = open(r"C:\\Users\\Irqg20\\Desktop\allpositive.txt™, "'r", encoding="utf-8")
positive_arr = positive_dic.readlines()
positive_word =[]
for arr in positive_arr:
arr = arr.replace("\n", ")
positive_word.append(arr)
# print(positive_word)

HRG A BEAT 7017]
def segmentation(txt):
seg_list = jieba.lcut(txt)
seg_result =]
for w in seg_list:
seg_result.append(w)
return seg_result

#2% RAe 1]
def del_stopWord(seg_result):
stop_dic = open(r"C:\\Users\\Irq20\Desktop\ /- 3 {5 A 3d].txt", "'r", encoding="utf-8")
stopwords = stop_dic.readlines()
arr=1]
for stopword in stopwords:
stopword = stopword.replace("\n", ")
arr.append(stopword)
new_sent =]
for word in seg_result:
if word not in arr:
new_sent.append(word)
return new_sent
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def score(txt):
#score =[]
seg_result = segmentation(txt)
seg_result = del_stopWord(seg_result)
print(seg_result)
poscount =0
negcount = 0

for word in segmentation(txt):
if word in negative_word:
negcount +=1
elif word in positive_word:
poscount +=1
final_score = poscount - negcount
if _name__ =='_ main__"
with open (r"C:\\Users\\Irq20\\Desktop\\AIl_DIDI Comments.txt", "r", encoding="utf-8") as

txt=f.read()
print(segmentation(txt))
score (txt)

print(‘poscount:’,poscount)

print('negcount:',negcount)
print(‘final_score:' final_score)
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fiR= ERRIAIR50 7 AR

#1L ARG

import jieba

import matplotlib.pyplot as plt

import re

import collections

from wordcloud import WordCloud, STOPWORDS
from zhon.hanzi import punctuation

#2 INEAERL
# 25 R0y
segment_jieba = lambda text: " ".join(jieba.cut(text))

corpus =]
tokens =]
with open(r"C:\\Users\\Irg20\\Desktop\\AIl_DIDI Comments.txt", "r", encoding="utf-8") as f:
lines = f.readlines()
i=0
for line in lines:
i+=1
if i == 300:
break
#LBRIR AT S
chi_nopuc = re.sub("[{}]+".format(punctuation), ", line)
# KPR RS
chi_token = jieba.lcut(chi_nopuc)
tokens.extend(chi_token)

#2: s F 1]

#E SR RAT R S N7 F ]

f = open(r"C:\\Users\\Irq20\\Desktop\\HH 3 5 A i#].txt",'r',encoding = 'utf-8')
stopwords_n = f.readlines()

f.close()

#if Ve fs FH 1 0

stopwords = [sw.strip().replace(\n',") for sw in stopwords_n]

#3731 45 2R
for chi in tokens:
if chi not in stopwords:
corpus.append(chi)
print(corpus)

# XA
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word_counts = collections.Counter(corpus)

# SRIAT 100 S5 A 1]

word_counts_top100 = word_counts.most_common(100)
print(word_counts_top100)

#ZHIA
my_wordcloud = WordCloud(
background_color='white', # % &1 g
# mask=img, # &SRB
max_words=400, # & iAW KA %L
stopwords=STOPWORDS, # & & {5 i
# W B, AR of SR O B R, BRSSO, R4
FEINE AT Ae 2 L )
font_path="simhei.ttf",
max_font_size=250, # W& 7 iAE A
random_state=50, # &EFHLAEBCRE, BIZ/DFE AT %R
L i 1T BT
width=1000,height=600,
min_font_size=20,
).generate_from_frequencies(word_counts)

# oA TR 2
plt.imshow(my_wordcloud)
plt.axis('off")

plt.show()
plt.savefig('my_wordcloud.png’)
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ETZREHFHRENERGENR—AERIREE R AES R A
fiRID TF-IDF BAEITER AR
b TF-IDF FFs | Rigid TF-IDF
1 B 0.032916369 40 B 0.001589711
2 R 0.028614798 41 ek 0.001496199
3 JIi JX 0.023004053 42 TS 0.001496199
4 2] 0.021788392 43 X 0.001496199
5 RE 0.021694879 44 IR 0.001496199
6 B 0.012998225 45 iS5 0.001496199
7 7853 0.006919918 46 o b 0.001496199
8 M 0.005984794 47 Al 0.001496199
9 5k 0.005704257 48 1= 0.001402686
10 Jid % 0.005236695 49 UTIN 0.001402686
11 |5 0.004582108 50 LEHR 0.001402686
12 HiR 0.004395083 51 = 0.001309174
13 =L 0.004395083 52 (i 0.001215661
14 ey 0.004021034 53 b 1 0.001215661
15 I 7 0.003927521 54 piiV\ 0.001215661
16 PR il 0.003740496 55 piisuy 0.001215661
17 Ry 2 0.003553472 56 ] 0.001215661
18 i} 0.003459959 57 F 4 0.001215661
19 E|Fny 0.003272934 58 X2 0.001122149
20 DS 0.002898885 59 JHfEA5 0.001122149
21 200 0.002898885 60 H 0.001122149
22 B8 0.002805372 61 THI 0.001122149
23 bR T 0.00271186 62 itk 0.001122149
24 TR Al 0.00271186 63 &3k 0.001122149
25 g 0.002618348 64 FEAN 0.001028637
26 Jigi ) 0.002431323 65 [37i1 0.001028637
27 =pvd 0.00233781 66 b J5 0.001028637
28 JER AT 0.00233781 67 E1iN) 0.001028637
29 b 4= 0.002244298 68 it 0.001028637
30 Jei 0.002150785 69 BRER 0.001028637
31 =28 0.002150785 70 W& 0.000935124
32 Fk 0.002057273 71 FEAIR 0.000935124
33 [HES) 0.002057273 72 B 2| 0.000935124
34 AR 0.002057273 73 5 0.000935124
35 KL 0.001963761 74 T 0.000935124
36 TR 0.001870248 75 S 0.000935124
37 2 e 0.001870248 76 (o 0.000935124
38 A5 0.001683223 77 H IR 0.000935124
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Optimized Algorithm Pseudocode 1

Input: Collect historical state transitions D = {(s;, a;,7;,s;)}; each state is composed of a time and space index s; = (t;, g:).
1: Initialize V¢ (s;), N(s), V,(n) as zeros for all possible states.
2:for t=T—1 to0do

3: Find asubset D® where t; =t in s;.

4:  for each sample {(s;,a;,7:,5{)} in D do

5: N(s;) « N(s;) + 1,

1

6 Ve(s) < Ve(si) + 5

[y27 @V, (s)) + R, (ar) — Ve (sy))-

70 V() « V,(n) + ASC+BrFy + T—y BxXntXN_) BoDy + Xn—1 Bsa S,

8: Vau < Vau + BcVe(s:) + BpVp(n)
9: end for
10: end for
Return: Value function Vy; for all states and departments
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Optimized Algorithm Pseudocode 2

Input: Collect historical state transitions D = {(s;, a;,7;,s;)}; each state is composed of a time and space index s; = (t;, g;).
1: Initialize V¢(s;), N(s), V,(n), V4(m) as zeros for all possible states.
2:for t=T—1 to0do

3: Find asubset D® where t; =t in s;.

4: for each sample {(s;,a;,1;,s{)} in D® do

5: N(s;) « N(s;) + 1,

1

6. Velsi) « Velsi) + 55

[y @V (sp) + R, (ar) — Ve(s)].

70 V() « V() + ASCo+BrFy + X0y BxXn+ 2=y BoDn + X3=1 Bsa SAn
8: Vd(fn) «— Vd(ln) + ﬁéom + Zg=l E;{Xm + Eg=lrgi’Pm + Zﬂ:lﬁ.‘:‘ﬂ, SAm
9 Vau & Vau + BcVe(si) + BpVp(m)+BqVa(m)

10: end for
11: end for
Return: Value function Vy; for all states and departments

B 13 RAEE=: A “REMEANAZERR” &S RIREF D

AT T4k 47

=




YEXAAY
SHANGHAI [1AO TONG UNIVERSITY 5?%7_1:3514517}]?] E"Jgiﬁin ﬂﬁﬁ o

UEBRAELRELT RN

ALGORITHM GOVERNANCE RESEARCH BASED ON
MULTI-AGENT COLLABORATION: ACASE STUDY
ABOUT ORDER DISPATCH ALGORITHM

With the advent of the third wave of artificial intelligence digitalization, algorithm has
increasingly become the basic law in the society, which affects social operation and government
decision-making. The improvement of algorithm efficiency and the popularization of application
ability have undoubtedly greatly benefited the public. However, at the same time, new challenges
have also been created. From the perspective of governance objectives, government aims to
maximize social welfare; enterprises oriented at gaining the maximum profit; citizens,
nevertheless, aims at gaining their high efficiency. Therefore, from the perspective of multiple
agents, how to balance the triple relationship and optimize the overall governance of algorithm has
aroused a heated discussion. According to the current social background, due to the design bias of
algorithm and the confidential algorithm black box, citizens have benefited from the algorithm
services but also affected and controlled by algorithm silently. Based on the theory of multi-agent
collaboration, this paper analyzes the principle of the current order dispatch algorithm. The main
research contents include: first, crawling 6903 online Weibo and other comment data related to
“order dispatch”. Second, based on HowNet, NTUSD from Taiwan University and Tsing
Dictionary, a comprehensive emotion classification dictionary is constructed, which helps analyze
the words extracted from the comments, thus exploring the change of citizens’ attitudes or
emotions and their most concerned topics. Third, the individual heterogeneity in the review data is
used to summarize various rules. Fourth, the heterogeneous variables are then introduced into the
optimized order dispatch algorithm and the differences between the social governance model
based on the algorithm and the traditional governance model are proposed. Finally, based on the
result of the empirical case analysis, this paper discusses the new issues of collaborative
governance among the government, enterprises and the citizens.

In this study, the empirical case focuses on analyzing how to more effectively optimize the
order allocation process, matching the appropriate driver or transportation for passengers.
Therefore, the Markov Decision Process can effectively improve the long-term effectiveness of
the platform, maximizing the utility from the overall. However, it ignores the individual
heterogeneity and preferences, so this study based on the algorithm, which uses the text mining
methods to explore the user group in the travel purpose, travel time, environmental protection
concept under the influence of various subjective and objective factors, such as to weigh on net
about car travel mode, so the research has practical significance. More effective measures can be
taken by various departments to improve the current governance model.

The method of literature review analysis, matching of characteristic viewpoint words to
pattern, TD-IDF feature aggregation and other methods were used to analyze the emotional
intensity and subject word extraction of 6903 comments related to “single assignment algorithm"
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crawled from online Weibo, Baidu Tieba and other websites. Specific methods are as follows:

(1) Literature analysis method: based on the database literature retrieval and reading related
books, the algorithm of "governance”, "multiple cooperative governance”, "emotional intensity
analysis" research achievements of related concepts such as sorting and analysis, and then form a
literature review and literature review, found in the process of finishing "send single algorithm™
blank in the field of current research and development space, thus established in this paper, the
research direction and the empirical case.

(2) Characteristic Viewpoints: To analyze the emotional intensity, the HowNet Dictionary,
NTUSD Dictionary in Taiwan university and Tsing Dictionary are combined to build a
comprehensive emotional classified dictionary. Then, we can excavate the attitude of the citizens
or emotional change and most concerned topics, etc., this method is helpful to improve the
accuracy of the paper.in and opinion word extraction method.

(3) TF-IDF feature aggregation method: By calculating the correlation between the
frequency of comment keywords and the feature items of a variable that affects the algorithm, the
content of a topic of concern for algorithm governance by a specific user group is searched to
analyze the heterogeneity of users, and the pseudo-code of variable optimization single algorithm
is introduced later. At the same time, compared with questionnaires and interviews, through the
analysis of online comment text mining, the hot topics and emotional attitudes of citizens,
enterprises and the government can be excavated in a more real and direct way, and the
interference of subjective factors and uncontrollable objective factors can be eliminated.

In general, this paper analyzes and optimizes the principle of the current intelligent single
algorithm based on the theory of multiple co-governance. The theoretical model is applicable to
the governance of different algorithms, which is different from the traditional theoretical model in
the following aspects:

(1) The traditional theoretical models, such as the IAD analysis framework, lacks
collaborative governance and the interaction of the overall political and economic environment,
and on the basis of SFIC multiple cooperative governance model took into account the resources
and the asymmetry of information, analysis of the dimension will be more abundant. For example,
consider the security incident frequent, public concerns about the environment factors, such as,
etc.

(2) The newly constructed multiple collaborative governance model can be applied to a
variety of algorithms, such as single-dispatch algorithm and personalized recommendation
algorithm, etc. However, traditional theoretical models, such as resource dependence theory, are
still abstract and conceptualized, without specific processes or measures, which are difficult to put
into practice.

(3) The multiple collaborative process is a cyclic process closed loop, the face-to-face
conversations and trust-building discussions shall be conducted after certain periodic results are
achieved, so as to ensure that the final algorithm governance is rich and effective, and there is no
such cyclic verification for traditional theoretical models.

(4) However, the newly constructed multiple co-governance model ignores the research on
the consequences of co-governance. In the SFIC model, the cooperative consequences are
regarded as the product of the cooperative process and only appear in the schematic diagram but
are not discussed in detail. As a matter of fact, synergetic consequences can be expressed in
various forms, and can be summarized, modified and upgraded in the following process.
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