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On Computational Information Analysis

LI Guangjian & JIANG Xinyu

ABSTRACT

Due to the impact of the big data environment and the fourth paradigm of scientific research, the trend of
computability in information analysis has become more obvious. First, as information equipment becomes
cheaper, the cost of tools for information analysis decreases and the path for the computability of information
analysis widens. Second, most of the objects to be processed are in digital forms which enable a wider span
of data resource to be analyzed. This creates more opportunities for computing in information analysis.
Third, computing methods have become more intelligent, which brings about the ability to carry out an in-
depth analysis and provides a deep understanding of the information. These three factors play a decisive role
in making the transition from information analysis to Computational Information Analysis( CIA) .

CIA is both a theory and an approach which derives from information analysis and information technology
of which computer technology is at the center. It is proposed to address the limitation of human’s ability in
collecting, processing and analyzing large amount of information. In CIA, computers and related information
technology are adopted as basic tools and intelligent technologies like machine learning and knowledge

understanding are incorporated as core technology. Information analysis methods and mathematical models
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are used to organize and analyze information. Through a deeper analysis and mining in the content,
relationship and pattern in the data, CIA helps analysts solve analysis problem and tasks and make
decisions.

While human is inadequate in gathering, processing and analyzing large amount of data, CIA makes up
for that shortcoming with the ability to harness the fast computing power of computers and is also more
objective when compared with human. CIA provides a more comprehensive, faster, accurate, objective and
deeper analysis result for the target problems thanks to its advantages in harnessing the power of computer
technology and quantitative analysis methods. To be more specific, CIA is driven by data mining and
machine learning techniques on the analysis environment which is built upon computers. The analysis of
CIA is mainly quantitative and places an emphasis on methods that can be processed by machines to
undergo quantitative, computational and testable process. Besides, CIA also contributes to the knowledge
system as it not only inherits theories and methods from information analysis but also borrows theories and
methods from computer science, data science, mathematical statistics and other fields and develops new
theories and methods with computational characteristics.

CIA has its own thinking and ideas. Quantitative thinking is to abstract quantitative mathematical forms
from objective things and phenomena. Automatic thinking is to transform data and analysis method in a form
that can be processed by a computer. Integrative thinking places an importance on the relevance of different
data sources. By fusing multiple data sources, it is possible to not only reveal correlations but also
complement or cross-validate using different kinds of data. Fault-tolerance thinking means that precision
loss at a micro-level and a certain amount of errors and confusions is tolerable.

Finally, this paper raises research topics which deserve more attention under different perspectives, i.e.
theory, method and technique, system, and application practice, including but not limited to: constructing
a theory of data advanced analytics based on the integration of information science theory and related
disciplines, discussing on automatic implementation and improvement of different information analysis
methods in CIA, designing an intelligence analysis system within task-data-method which is interrelated,

combining with new computing technology or multiple data sources for deep data content mining, etc. 51

refs.
KEY WORDS
Information analysis. ~ Big data. ~ Computational Information Analysis. ~ Computability.  Advanced
analytics.

ty) IR se E AL 2 B2 Pl Lazer 4R 55
0 3518 NP RSB (Computational Social

MEAESRE R iy S i S e B A vk
REF—ZR IV AR, %4k 43 25 16 /Y Jr 5 T TR
AT BRI B 5T N 5L AL AL SR B X ) 5K
W G, MIT A 28] Jy 2 SE 8 % Pentland #(
B R B IR B 445 ( Data-Driven Socie-

Science ) IX—ME& , 50 I8 FH 5 T 8008 19 00 8 5 vk
SER RO 4% a2 R R sl B 2R R AT
X G R AR X &R, IV 55
BT, AR 2RI 5T N D3 A A W80 ) 43 BT AR =K
i HEARBRS , VLR KB SR T 1% Rt
S LAET Im B PR, 7RIS b, AH GO 58 4

2018 £3 B March,2018



?@Q%ﬂ‘#ﬂ. Journal of Library Science in China

st P E AR TSR S AR R SRR DAL
P LA, LIS AL AR O SO T (R
a5k TS Al pe SR sl R UK B 2 A
SERTEAR B REAL R, SF AR RS I
AT FE 5 90 B A TE AT 55 A o 1 3 T
SE TSP AETS R R P 2 RO O A
Bt 2Z 180 A S B 5 43 45 R B AR B AR FE
(IR, 3B i e ofe e e RS 23 Wi R (i
Pz | B R AR B AT LA S A AF T H sk
) 2R TiAE BRI P2 20 A 75 T (AR AR O
ST FEBL L 2 o A AR AR ) B TR
AT AR T 2 56 R i = U ] R
BB, R 1R A 20 M2 D A S B DURK
Pty E R A EEE AL T T A AR Y
BRefe RS LA TR BT ARAE

FA PR A R A B IR THRHAE 09 155 41 3 B
WA RS R AT AT H BT
BE g TR VT O DR S o g R
L E & OB N e IR RS /T g
TR T Y B 4R B ST RS T S
FEGERHR AT Z 1] B 5% &%, DLW BE X 3 55 20 17
oI IX — MR — I M IA R

1 HEABERSHTEES

REAIHEE T AE M TAR I 225
R Tl B0 2 4 BB 2 o 1 S A AR
HEF AR R G AR GE T T ALRE A ) 9
SR AR BT AR T LA s M 43 B
1 1R B 28 J0k T A T B 2% ) B SRE OR
RIS HRAT 55, 4% i 7 2225 4 R Rdis ol £ 8
AT SRS AN A 0 195 48 23 B I 48 1w 195 41 A 55 ot
HEHO BRI X RS AL IR 1A BB AL
AL AL HX G 8GR R A =
APZEIEFEE R, X = AR X T 4R o B
it S A 4 o AT B K R A TR E R B 4
TEH.

L1 fERBRIRACE
B A IR B AL 2 5 5T B L A7 A i

EEm+mE £ =mMHE Vol 44. No. 234

B 415 2% S5 S ARG 4 43 B 1 ) o
Bl PE e S 25 48 T AR 2R R R, AN, B
FRORNEIAE 1993 454 H 57 W6 1 b 3 4%, 46 A
320 A ERE s L 2 000 35T ; IAFE TG
BRI E RGBT 5124 MRS, A
TREF) 200—300 3EIT, —MEMHEKERBEZE
HI IR BB R A BEVERE M Ar, H CPU
Mk B R B L, A, 2002 4F, 256MB
USB2.0 # H i U #8883 600 JC A R, 2
JTAESK 16GB USB3.0 #11AY U #0H8 24 100—
200 T A BT, AN SRR 4 44 S R B PR, B
Hrs R A AL R AR & . AW T BRI A2
FIEH AR DL K W 388 R 08 0305 7 £t 25 T A2
FEBCE A5 B B AL BELRN 776 R 1 B E 7 5 4R
Fro AR, mHE i s B B R AL
AR B, Mk — 25 WU T 8008 i A2 % Ui
B ARTHaE T 2, At U, 76X SE R
ZHT, 200 B 4 O A S AT R AL IR
G55 M BLAE A LUEECHE P A% 24 = 3R
EEPL LB RO (W QLR R T e
P ARG UR A3 A B R 0 AL A R
TEREAT B 3RA R nT P SR B8 ), Mg e T 1%
i s — W EHL AR A TR B AT FERY CPU
BEAE NFTHENE RfeFEF A,

TR Hr R o, 48 K33 TAEAR
SRR GE T o BT, TR AT B AR B TR LA
BT, X IS0 B TAE W X 2 Rt 1158 K, i
B 5 2 g v, Wb 20T AT e R ) T B RN AR i e
PR S A REAE A R % BF 18] P 52 AR Nz ) 15
WATS5 , HAHE AT T AL AT RE

1.2 e G evft

A BN GRS 1 43 T 1) A B 42
i DATE 0 4R 5 A7 78 T8 3 28 U A e B K
Fifi 5 T3 0 1) & R, % RS AL B S AR
BAALE 2R —Fh 25 3R AU 16 2 4 Br
RAETEZ a5 002, Al K R T %
S B (R IR B Ak BB T 4 Y R,
FFBE SOk 15 o BT A% S AL BN 4 S AR



Frg IES WIHTEERST

LI Guangjian & JTANG Xinyu:On Computational Information Analysis

B RS W M B AL, © 2 A5 BB Sk
i 2 BB FIE S, a0, DOAY W 3 & 45 #8 i
9 0004 FF- Jif 3% B T K ik 240 T3 58 3¢,
arXiv TiENZAR 2 FF B3l B A Bt 120 75 Hil B AR
B3, WoS H1 11 Data Citation Index ¥ 7 7] LA
UL 200 J7 4516 3C 8 FE A AF 5 B0HE 20 5%
WorldCat B FEWE B 1971 45 822 LISk 3T JT
FEBIRGERYIT 19 (LML 3¢, B R sk
T 2EAN B8 ML T A 4 G ATLAY 5 B A 45 R
WFRIR SO G 15 4 43 7 #E B 5% H 7 BB 55 1
BRI, 2 1) 28 FF 0 BUR A7 8 17 50
SHTECSCI R, A BN B A T
BT & R R 25 R B AR TR 20 O Bt
AXR] LA AE £ 17 0] B AR B, W A i A,
2 B BUR SO & B SR 20 J7 45
48 AU TR 1 T 0S5 BN M S ) A B it
i 900 ZRBHR AL, X UL (5 B IRt E 2 A B
AR AT BB I X 42

A, Kleiner & NUSUTEIR Bt R 03
FAGRS KT AL S BT F A Ak BEXT S B2
U A A BERR I | SR TR A S B AL
¥4 (BIANBUR B ICABLR ) LU B s
BIBEE , B T A LAk H % 75 2, 145
Bl 57 L E AR ERFM @R,
RIHAE T LA R 43 it 25 B i 2 1945 25
RO 58 R B A AT AR R e AT AEAE S
PRS- G W S 16 h 7= A i EdE | i
SR AT R T R AT AT 5 5 =
FRFEHAE RIS REWNE P EHR
4t [FHRZE G RGFAEIBAT BT = A A,
TR ] R T R G0 P IS Bl 5 5 U2 R
SORBHE , FERIE BT A S R
FLL B A SCAEHEE . Kleiner 5 NNy, ik
PR R AT SR = AR R E M, R A D
A I T, B3N, Kleiner % AT
BENREEE, RS H TR, X b
PR 9 U5 R 2 I R 5T AT AR M s £
VR RS AT R B, S EARAE A T HLES g
AT AL iSRRG IR A A ER AL T R AR

1.3 IRJTiEEReL

T B AL S T TR A B R B
SR RE, AR T B AR R R
BILER A7 20 55 1 AR S B R, B 5 Bk i Th
RE O DA GE T 153 0k 1) B /3 22K
AR 53 07 1] R R, ZEAH #R 4 B 4RI, Vg i
B B 1 R A A A R IR B i, BRI
fRIsLMg Tt ik R TO R ek r, RA
B Re A A TR R B o B ik (48 D5 vk R
FAR ARG WA FBE S, st TR &2
TREPBIR AL B 5 23 B T AR B0 A ek
ELA B A A0 TR 98 75 T E G 2R B A i Il 2
WO A ) 8, A RE AR I i o A i
R 197 3, AR, )z R A R
AL B BSOS B A R 2 ) I SO
B AR AT T P R S A A A 56 T vk
AR T UG R AT 55, 4 18 0 1% $ o T 1
—ANI TR Bl R A A R Y 32 R
ARAE 22 LA 38 vk 1A T IR A8 8 R A3 AT, e ufe
PO Sk A Y B R OC R IR FG T
FIH R (40 LDA (AT . DTM 5B RI4 v ) |
A A A B BE R 4 A, A AR ) Sk
T A T R 2 A LA R IE AT B b
SIREOTT UM T A A R AT R 43
B, 2015 4F 216 2 KFTHHANL TR R AL
Az B 2R G T A, ) R R B 2 2 BR X 4 Sk
DA 20 5000 20 A7 5 PR 5 e 1 DG IR A2 4, L
— IR T Ak 5 45 W | R R e
LR AR RE AR DGR BT SR A B R Ah IR R I T 39 A
K KI5 H RE S 3 B (DL SOk R
#H CTNND2 . PTEN 2§ JLAN 2K 5 A P4 AH
POLL

8 HR A3 DT B T ) 1) 7 R A
FHAY S 2, i W aod 2 50 0 o A A R AR b 1Y 43
BT L 2883 AN R Tl J2 B A 3588 X0 155 i A7 4
R R Bl AR ) B B T AR Y )R
PRI 438 i =2 A1, th B T T 22 LA A ISR
HORG) & IR sl > ke U, 7 Ao
ARG IR BT, HEE G B ) g B R B

2018 £3 B March,2018



?@Q%ﬂ‘#ﬂ. Journal of Library Science in China

GEiH Iy T 1k 5 B e 7 A 00 O OC 20Tl 12
PRI R TR 20T B 5 3K o PRIk, 7 i Bl L
i AT HRAT B T3 0 R OB B B AT S phe B
Py Mk BT e R B4 T A R AN O R DASE
R Ak PGS G2 P9 25 10 TR B2 23 el TR B2 B A, T
UL TR R RE AL S T B R 4 a0 i it
TFBL RS,

2 HEBER S HTEI S

HEAUG I A — Dl &, A
SRAFFEE T R E, KB HACARE A7 52 55 U
T AR, 5 2 BUAT B0 1 I TS R A BT 1 R
4i, MRS T 5 R e A 1 AR T
IS A S AR A 202 B AT 4 A
WEFERA AR e R A3 ik O X B AP TR 22 5%,
P A X — AT L TR e, ASGE
IXBE DL A ME S G — RO A A O
UINIS I 0 EP 0] e - 2 i S e A S B
AR T AL S I

ASCGAN Frig i« T TR AR AT 1
o375 LA AL A 0 1 5 B AR A S
B E RN TONNTE T X PE A S 4
B KEPEANIAT LAY H AR JRBR , AT RAL B AR O
FAREOR N T LAMLAR 27 > 5 R A 45
BB T HOAR R RO B A, DU 4 20 7 7 3 Ak
SRR I 0 0 B - BE, a8 X Ade P A
RO 2 A58 R TR JEE i A 42 40 A 4 B, 65 B
TN B Sifp DR AR R 1) 5 T AT 55l B
P

PLENRESE LT 28 3,

F— W Bfs BRI R R
N LEETRON DN RSN R S GBI T
AN T 72 A 4 3k B IT 406 F) A 455 (EL AN R
FLAURI7 10 : FH P 75 5K 2238 AN BB a2 % ]
i R Bl () R BT R 58 A A PR BT
A0 P 5 M LA A R A e T L X 500 R e
HHEATHRHEAT R A B B 30 L B ) 15 B 5 A
o3 M ad A b AF A F2 0L T B El IR B A

EEm+mE £ =mMHE Vol 44. No. 234

BB Tl R B R AT AT, AN 5
ML FZATEE e TR, 5%, Wi, Tl
SN R Jay BRAT SF 11 2%l 7] L, 75 224t )
S A S AT S A R B B, e A
TR HLA PR 2 4k B % 0L A 1) B RE T, 32
R NG A R R Ay 2 4R 38 425 4 i B AR
PER N A R AR B o, LR AN 32
WL

7 NIIRE B T B o M A AR
R AR M, R AR A B — R R R
BRI BT 2 23 B — Ao, A O A0 il e o
L ETE A EYSNUEE S 9 N I & I S e
N AE— R BNWE ST By, b £ 0] oS Y
P R 28 30 PP A A T AR L sk
SR, TR 41 3 M i ¢ At R 14 () AU
I3 — B, A A DR I ) L 5 PR
AESS | FUR T 5B 20 B 4 B T S LR
HIRE Ao M 7 IE RO D3, g PRI A3 B — ety
S e TN SU N (R NS VDY E E RV 4 ]
R TR

LR N2 ok sy e BTl I F (& TN IR S T
SETTEALEAR , B LI ALR KRR THRE ) A
WAL iz B2 I S5 AL 2 > BOR S B #T
PRI, T3 A 4 23 A ) S BRLAA 5B T3 3
FH 25 ek P 45 Kcdla 2 SCAR A B Sl
Bz BLds7 o] T AL B P LA A AR O
TR, A% I At FR v ) RO Ak BB
B AR ] It 2 i 2 R AR T ST LR 2 R
PERter B s gt SIS TR, LS
SO AT R R AR S A R R, BRI
SRR AT B AZ Lo 53 BT 21719 5 25 T LA
TR HLEAR 89 73 7 205, 38 1 AL &% s R P
A A TN B el 5 R R T
$Em AT A RR A PR R SR AT SENE | (45
T LS B, o 17 41 1) R0 i 41 A 55 B R
Gerk 2 AR S B AT A R e T 56

S0, b s S B T RS 4O BT LA
SE T 3, A A M O Ik P i R Ty



Frg IES WIHTEERST

LI Guangjian & JTANG Xinyu:On Computational Information Analysis

ECCHOHE 5 BT Bhas b i Mg
TSR ) (BISC AT R 2B 4 B0 IE
g ATk (RR R A i = S
HFRIRHT TR G0 AR DGR S gk ) Rt
MBCERGE T 5 1%, B 0SS T3] 495 41 17 20l 19 i AT
55 A AR LA e 1] 07 ik sl — B 7 v, X Bk
P R AR AT IR BE R AT 32 4 A A
B, PR, TS R 2 A B 0 3 P K
RS bR T RO A5 A 2 A T B R S R
BT LR BT A ALE R A 2 M PR, A
iz JHALA a] e Ak B B 9 20 M 7 3, R S
BURTE B AT AT R A A AR A R
A KRS o3 A 4 R A R B OB R B 45
SRAT PR, A 15 A 1) R AT 55 e A 5 0
G B AR A LR EOC R AL A, B E
F18 fre I 245 S B R BB A I

S WA R BF IR R R A
AR T 55 AL A B B30 06 A 19 4 23 A v 1)
MLERNZA A C MBS RERE, BITE S 27 5k
iy A5 SR A LR B B gt
THFASC IS M PUR E BSOS IETH R AU >
B+ 25 AR ) (I E & 55 R g S 1
RS AR 8 O ik A ) s TR
EWNIA A B 8 4E 5 05k EOR BILL
B B, TR E RS 5 TR T LS AR
TEHLEAR B PR35 BT BLE T b 21 53
Brdiik o ok SeR iR B S B 43 A7 5 AT
TR A [ 0 B R, e B 23 BT N B
A B kgl 7 B A% e - B s Bk sl i B 5 7
BT REALEOR LB B9 [ 3l 45,
IR YN R N =Y W R R €
FEHRANHLAS 27 S HoAR  fm B WA p 2 1
AR | 254 B OC R R AR, s X AN (W) ) A
T ORHR 5 X A L B9 0 R S R 5
JI LA S B A S0 A AN — S 2, o2
— RS 5 5, B BE AR OR TR A B i BLE
5750k A R A A T SRR A B 4 2 A B
w5k,

3 HEEBRSTHELEES

TG B i M B 20 2 ST AR 23 B A 5L Y
CRED Z b RS R B BT AR BEOR
TR AT N DR R JEE 9 Ml 55 I LA A ot
PRy i MBS AR P g5
1] B 34 3k A I o T Sl 55 TR) R e 3 o3 i
NG SR IE R 55 75 5 Kol 55 FRBUR X
FHSCAR SHEAT R B HE VPO AT ANZE S 55,
TR e[ Je 14 5 58 B 99 [ e ) 25 5%, O A
WER LT, EEERIESE A S rasie .,

THR RSB I — b LU S 16 1)
Vo T (g RIS VEE (-8 g T PAN R g PN
AR R S B S R A X S 1 3R I Ak B
HUHT, CEF XA 6 R A Ak, 5 s =2 [ 5%
RSB, SR VR A 25 b I BURE P iR SR A TR
AAZHE, TR B SC A8, P, 75 B i
ST H T B AERIEE

3.1 g

YRR — ISR SR s S RS
AT Ry AT A R A A
BT B L B S (Mapping ) B9 3d
PR R B, SRR WLAEAE 1 Y S S A
GRAE B BB LA R 5K PR A U
SR AR R 2 BN, 2 AR g Al S
CHVESCR KL 5] H 8 8 TR e ) A
RUAENZS 5 D ek 2 B R 2 A A8 A Tl 2o =K
FEHE G SCHE AR L 2 A LR 45 0 7 2 B AR AL 7
JBE A5 VA0 X T N s MO SRR B |
IR SERR bR . MIRATHE S K s SRS
ST A B B T AU T LU T BT S0t
fEbrdl A BEUR B BB A T e 5
# T LA et A g B e XS T RL
IRAIPATER F AR T S ST I T3
T R (3L UL 4 SR RN A St e T ) B
GO A A5G 2, AT B T X R R 2y
MR —MEREATHYE SGER

2018 £3 B March,2018



?@Q%ﬂ‘#ﬂ. Journal of Library Science in China

3.2 HabREgE

FI 3l A58 2 45 3 o 5 A B AR Bl | s
BERPRFCINSCAS A RS ) e ke
AL RN IR AR L B AR L 2%
SR AT B AR SRR AR BT R
2R RN IEE & TS AN = 2B A 16 £
o, HARM EWERA HES 5 R4 010
A, R BT B R 55 5 e b R OR i
KABIAEA B BT R, B, 1o pr b
Rk 5130 M R 28 3BT, A6 — S R
AR AT LAGE o A 2 R R TRk S,
b B S 7 IR RS RO X R
PN AN NILE: 7B W) g fE € a1
an, B ARG U B AR UL A T AR A
758 BR324 2 000—4 000173 [ (45 5
FEVRAT ), EBCH A EE R Ay M R M A 55 B
SuR - IE D o MDA EL T SR WA €53
ARBYL B T 8 i A £ R i AT] i AE 7
IRAETT ARl A T AN ER A RS,
B 425 4 R T AL AR 58 A A3 T, BT
S A B R A o RT  ERT R R
EE SR

3.3 R

il RO A i 22 YRR 5 4 7R [ —
HEOR A A R T, R B PR A —
A~ S ML AT L[] i BRORE AN [ A R X
AT AR B — A B B 00 5l SR T R —
A SO AR Y R — AN LA T St
FORMAR T 2T RN B0 E BT EA]
LA T, BN, of 2 B U R RIS UL
i LR MR FE SC A A0E 30 IUH R A
SV AR IR A 3 R T 5 AT S f) R R
JE X T a 4 Xt T MR it B T O T X T g i
" AR R IR AR AOCA F URA AT L AR S
FR RO AT S A e B L
N, A S KR P 2 2 A AT o A i
WY, TR R AT B AT R, 7 2
Wtk GPS Kbl A s B it T LR 3

EEm+mE £ =mMHE Vol 44. No. 234

Bl AT T S 1R AR 5 TR T8 R A
22U , M) R 72 40 0 A AT A AT
JEFEAT G B 175 5 | HE AT A ALK S ) 53 R 0
WL L, Rl S 2 i 18] 22 D ROHE e 5 A [ Y
RS, 3 IR 1L 22 M g , ol FCAR B D 52
B, AR X [l — = 4 2 i 9 2 WA,
X REA R R K M R P A R A

3.4 FEEEE

B S 2 X ARG TEAS P B SR A T
FIAR, SO VRIE >4 2008 SO0 2 T b ARG 8 2, A 0F
—ERRE R AR SR A WY 7ER
RIS B A AN 2R 4 XA o, iR 52
et 2280, 8 i 22 R S, R A2 SCEDIE R
B AL [ LB A R A AR A T T
HERf A5 R IEIT B AN T SE 2R A
R P T <2 A S R A 4 2R . X SEY
TR BT UL, 22 BT BT IS BT R &
Bl | RS AT 55 A OC R SCBE R | X g
TETE GBI BT, 22 BOR B i it 5 FO s
P R RUE RS BT, B R AR AP
AT R 9 AR AR (B0 468 i b e 4
BIR il A 20 A ) 2R BRI 0 %) L 20 B A
SUAT LA R 1 SRR 20% B9A% L 0805 T 9%
By G A I E A SRR 809% K dl b
B A M E N AR, G0, o 2 Mg
SR 5 100 2 AL 28 HCREA f [] B A 4 52 8
B, B b 245 2R B R 7 A A — BEI A
TERBAE PR35 v, 0] LA g =53 Ay T
SR b B [ 2% BELARS o A AL, AL Ak B R 2
A LARE SE e 4R 4% il 3R 3 1 S I 808 O 3 o)
M, ARG R HE 3R 3155 i g oA Bl P o ik
FIAIR ST R A SR

4 HHAEFRSTHESKEHAR

TR

AL 53 Hr 9 F 2 W 28, FRATTIA
N AEBRE J5 ik SR R G AR A5 T T



Frg IES WIHTEERST

LI Guangjian & JTANG Xinyu:On Computational Information Analysis

AT — LA SCTE MBI AR, BB AN T

4.1 PRBIFSE

X K S0 AN 5 0 S X iR o BT 1 R
W, A BFTE N HR R 2 R RO BR B R 1
HAHTERFERAE AR > 01020 g 2R A
BB RE STRAURE 2 SRR S A
SE2ERHINAE s A W & e Hod AR
A LS HLR X 4 SO L R B v, R AR
PRAT 15 420 AT T 0 1 B (vt 4 A8 i B
TR = KEH MRS 5 ) FF 225 51t
FEHL 45 R Rl 2 S R R A S S 1R R
ARG AT A 1) B R R N AR G
S BN, EIF ST T T AR A SR
FECHk P R B IS AR AL, & SRR EAE IR SR T
G 3, R FH T 1) e s o) B R R
£ B B S S RS A M 0 0N
FERbFS R, EE N, X HR 5] A A Bl
TR e S 2 AR TR R B R R oA
A5 o0 #7757 v R B B R O Y
$#7Ft,

Wit 5 565 U 1 501 40 T 1 F 9 B AR
MR AR AT 07 2 4B % 5 S8 5 i I, 1%
L& IR A3 HT 0 AR RN BRI G N 2 ] REROE TR
BRI EE A A Pk A [ 0 FR AT Bk —
AR OFERES L, ST H 40 M A 1) TR
FRIES VR RBHE 0BT 5 15 i o0 1 1) S I A
NREFEQUEMPER I, @i — BT
RS H R A R G 2 R A RO R B o b B
W, RS B 3R 301 43 M (R ML o) s A8 50 45 B T
PERSS b, 35 B AT 195 4 o A 452 X e 5 A X
TEREARIA B T 15678, 55 3% 50 Bt A 5L B0
JEHYE 598 P B PR 0 AT 55 T SR AR R
WA, E T e s o M B AL Bl 5 48 S 3
SERYTEH o BT I 5 B

4.2 JiiENEIARESE
AT ST TS B 41 3 B 09 L Al
HAASE IS KT E BRI, X1 o

A, 75 1 73 A7 7 3k 2 ffe R A7 41 ] 30 i 17 412
155 1 F- BN, T 20 M 07 TE AR R e T
TR FE AR Ry T R Oy
AR 22 57, W A 1 O vk 1k 2R BT i M 2k
PSSl TR ol w7 R LV T 3 X T
ENIE Py [POE SRS L e S K & )
DB i R IR IR, BB R R R TS
V5 BRI JE 02 4 R O — B 1]

H T B T MR 2R B 254 27 AT 1 i 26
HBA 4878 B LB B8 AR 2 U0, P B il
TR, 2R P A )R, FAT
it B e & b, TR S 4R 7 05
TR BORASAE , BEHT 7 3k BRI T = H 1
KA RV 0 M7 07 1 A B R 41 0 B 1
AR ST QTE R R b B 545 T i
IR 4 222 A 5 28 B T A AL O i B 5
R AR T AR RS 2 R AR PP
J7 AR R B A A PR R G R A BT T vk ik
FHE OGTERLES AT b PH A T3R5 I BB R 1 i
ST A Bl S B A A E A A
AIF SRR R TR E 23 M 9 B R O vk R 3, 23
FEAREIT 1 (9 B B2 7 | T 1) A7 41 A 55 U A
GrHT T A B L R B AN TR o A B R Y
oSS SO AR B A N 2, HE T 48 = 0 BT A
G RAT AT S5

4.3 REWR

TEVHA B i o A i B v, DIHLAS sl 3
HUFCERABEAT 20 B AT 55 A HTALAS 7T b B A
TR AT I 5 AR B AE, I, FA ]
Bl M6 LU IUR 58 i ok TAR , 2 1 42
P HTRCR o B IS R 2 iz B R s 7>
Br T B bR o3 B 2 RE BE AT K Ak B A3
BT gt R TR oK S Sk
NG AT, 2% 70 B T H A S B T 42 |
SRR B 28 B AR BT 45

fER 4 B A T B AR L BE i PR B — 155 i
B35 MBEA TSR AT 55 1 F A 2% i 25 G
R Z M EE ik | TR BAE 55 i AN A1

2018 £3 B March,2018



?@Q‘Mﬁ#ﬂ. Journal of Library Science in China

)R, ELEETE AT FR B0 I ) 1A B i B2 458 73 Hr 45
Heo Hob HORT R M2 B 2 IR 9 & ab
BB AT 5 AT e S5 ) T, #68 2 R R R Wi 155 4l
AT 2R B0 e T R R AP A RS )
BT B — PRI O R G OK 1,
BIF SRR e w22 TR 77 i Ak BRI R
ARAEIIHT Z 58 v 52 B A DR J7 58, B 4l o3
Bt 1 S Ak se BEAL R, F 5 A AL dn 4 bR
SEME AT S5 45 ; @E DI RE Bt b, AT ELA
WM ARG E LB T ik I RE S AR S L, 7
B AT 25 — Rl — Tk R R g &
o S AR, WL AT 55 1) A2 ik 4 T TG
SRR , 58 3 2 G0 KL Al TR R (U 4R AT 55 R
AR R R RN B TR ) S SEAC N 2 T 52
FRACHE o0 B ) 4 0 1 OB 5 A B 25 2R
) I RS PO AN TR i R 1 23 B

4.4 PHSREIS

TEE AR H 53 BT RIS i 43 BT 1 AR R — 3K
(4, BT fgp e (O AT S5 AR TR A, P BR T
AT LA AR 55 3% 3l 09 4% ) 4 2 40, TR
55 1240 B 5 R BB OR s A R b, B 2
X Bt R AT IR R B PSR SRS IR AT A
HARTHEIF R RS ) P R S TR
ARGk, X, B4&f 17—
RAFA 2, a0, G R F AR I H 2 8ot
AT HE AR S FIIEAS 2 vk 117 A A 8k
PEEAT FH P IR M ol B AR R A L
n, B 55 BB AR R 2R BUR A Bk 4 9 i
SRR AT B T KB 1915 4 o0 B L, T s
Gt T S B Bl A BRI A BT L AR T
SRWE T EZTH LG BT S B A B K

S 3k
[1]
[2]
[3]

EEm+mE £ =mMHE Vol 44. No. 234

i ket

5 A B S B e 2 e s g =
TEHRAHTRIRL T R IX Bl HAE Sk 1R/ £
SRR TS A 1287 e S e g [ A, R[] 24 e 2
IAE AR B AT A B TR R, T B8 52 F (i 4R
K H R IR Sk Z BIEFE, S G, AT 1 7 S —
WEGE : OFEF AR b, il iz JHER BE % 2 |
7 SETEEE T SO A I A A T B BOR X B
FEHEAT T AR BE BRI YR 22 48 B Y S 1 4R B
FNALIR -7 4 TH 45 75 2 4 1Y BT O &R 1Y R Al
AT AR B SRR Bl G A Q7S RIS
PE b 32300 2 Fh RO S ™ & e A TR PR
TE R TG SR A 2o 3% 9 8l 25 S R AT X RE B
A R T ST A 5T 09 BT A, o AT DARG SR 4R
S3 AT 2 ST R M FE R AR I,
LAy A FH S s 45000 AN AT SE IS ( Near Real-time ) 4
ARPEAT A, 83 22 O B T B O A R
FRRE BRI, 28 T 3 AT PR S D7 s 50008 P 7 2 ) 43
it I (R

AR SRS HIAR VT T TS B 0 AT A 4 1
TR R (ARG TE A RS LA
Jr i, AT LU SRR 0 A A 4R O3
AT A 5 R 2y 2 — S, B A 4 23 BT B
ORI AT 89 R 3 M R BB, 1
OIMT R IE I G A A 2 IR A4 S T OR B A6 SR
oo BRI, TRE KR A RT3 RS 43 BT
e J7 ik AN AT, S B AR e A g
VI ESSE S SE NS TR P e S b P
T 1 25 22 Bk A R ALK H AT Ml b 7 42 T #Y
KA,

Pentland A. The data-driven society[ J]. Scientific American, 2013, 309(4) . 78-83.
Lazer D, Pentland A, Adamic L, et al. Computational Social Science[ J]. Science,2009, 323(5915) ; 721-723.
Prfif, 25 USRI NSRS AR [ )], SR 3E 552k, 2017, 40(2): 7-11. (Xu Min, Li



Frg IES WIHTEERST
LI Guangjian & JTANG Xinyu:On Computational Information Analysis

[5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Guangjian. Prospects of information research from the fourth paradigm [ J]. Information Studies: Theory & Appli-
cation,2017, 40(2) . 7-11.)

SRR VIR, X, 4. RS T BCH N TR R ST L], 1 HiBl#, 2010, 28(7) : 1100-1107.
(Zhang Zhigiang, Leng Fuhai, Liu Qing, et al. Study on the development of knowledge analysis and its applica-
tion [ J]. Information Science, 2010, 28(7) : 1100-1107.)

SR AN AR TSRS B 1300 R [T ] R HRBEIE 5 90 2015, 38(9) : 1-7. (Wu Chensheng,
Li Hui, Fu Hong, et al. Intelligence service towards the era of 3.0 [J]. Information Studies: Theory & Applica-
tion, 2015, 38(9): 1-7.)

BB WURT]. REAR I AU BB SCHE R DRSS XL ]. AR TR, 2015, 59(3) : 12-18,
34. (Guan Sifa, Chao Lemen. Research on key issues and challenges of information analysis and its countermeas-
ures in big data era [ J]. Library and Information Service, 2015, 59(3): 12-18, 34.)

RULLE M Tt e TS IR AT 1] I NE 55, 2015, 38(12) : 10-14, 36. (Liu
Hongxu, Qu Jiansheng. Analysis of the status and trends of quantitative research on Information Science [ J]. In-
formation Studies: Theory & Application, 2015, 38(12) . 10-14, 36.)

NI A, R 220 A S FLARTR B R e E P e R BT (0] B REE 2014, 32(4) : 77~
84. (Sun Hongfei, Hou Wei, Zhou Lanping, et al. Statistical analysis of application of research methods of Infor-
mation Science in our country in recent five years [ J]. Information Science, 2014, 32(4): 77-84.)

PERAR, 2, KRB T A 2R AA B A RS ()], fFREiE 5 S8Rk, 2015, 38(4): 1-5.
(Hua Bolin, Li Guangjian. Research on multi-source fusion competitive intelligence in the big data environment
[J]. Information Studies: Theory & Application, 2015, 38(4): 1-5.)

AP k. REAEA T IS RVESE SIE MR AR [T ], B 5194 ,2012(6) : 1-8. (Li Guangjian,
Yang Lin. Intelligence analysis and intelligence technology in view of big data [ J]. Library and Information, 2012
(6):1-8.)

ZR) R ARRAAR. KRBT S TR BT T]. b E AR A, 2014(5) : 14-22. (Li Guangjian,
Hua Bolin. Relationship between big data analysis and intelligence analysis [ J]. Journal of Library Science in Chi-
na, 2014(5) . 14-22.)

RO, sk, M FN TR R R E AW 1], e, 2011, 30(10) : 4-8. (Zhao Ji-
dong, Zhang Zhigiang. Analysis of scitech information’s quantitative studies from popular application tools [ J].
Journal of Intelligence, 2011, 30(10) ; 4-8.)

H B T IRE Bt R TSR )], B BIE R LAE, 2004, 48(6) : 30-40. (Xiao Yong. Research on the
mathematicization and metricization of Information Science [ J]. Library and Information Service, 2004, 48(6) .
30-40.)

TR RAE. TR PSR A HRAT TS S5 MRS TRAT L) ] 34,2012, 31(11) ; 1124=1130. (Xu Feng, Zhang
Xu. Decision oriented intelligence studies, service [ J]. Journal of the China Society for Scientific and Technical
Information, 2012, 31(11): 1124-1130.)

Kleiner B, Stam A, Pekari N. Big data for the social sciences: FORS working paper series[ EB/OL]. [ 2016—
09-10]. http://forscenter.ch/wp-content/uploads/2014/06/FORS_WPS_2015-02_Kleiner. pdf.

SRS IRE, TRIEAR. RS RL B SOk P AMIBRAIE i SR R R R 23R [ 0] %4k, 2014, 33(10) : 1108~

2018 £3 B March,2018



?@Q‘Mﬁ#ﬂ. Journal of Library Science in China

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]
[28]

[29]

1120. (Zhang Han, Xu Shuo, Qiao Xiaodong. Review on topic models integrating intra- and extra-features of sci-
entific and technical literature [ J]. Journal of the China Society for Scientific and Technical Information, 2014,
33(10): 1108-1120.)

F. BT RER BRI SCRRANRIZ S [T ] 5 #2011, 30(6) : 583-590. ( Wang Ping. Literature
knowledge mining based on probabilistic topic model [ J]. Journal of the China Society for Scientific and Technical
Information, 2011, 30(6) : 583-590.)

Xiong H Y, Alipanahi B, Lee L J, et al. The human splicing code reveals new insights into the genetic determi-
nants of disease[ J]. Science, 2015, 347(6218) . 1254806.

Y ye AT - 1R~ BUARE B e - RSO HR. KRB AR TG TR S AR KRR M. B, R,
BN . WL R B RRAL, 2013.45-47,97-102. ( Mayer-Schonberger V, Cukier K. Big data; a revolution that
will transform how we live, work and think [ M]. Sheng Yangyan, Zhou Tao, trans. Hangzhou : Zhejiang People’s
Publishing House, 2013:45-47,97-102.)

BEDT. TARALBYET R IR I K —— R TR AT [J]. fif a4, 2014, 33(12): 1-13.
(He Defang. The research paradigm of science and technology intelligence under the engineering thinking style-
tentative discussion on intelligence engineering [ J]. Journal of the China Society for Scientific and Technical In-
formation, 2014, 33(12);: 1-13.)

PRI, ISR SRS TE [ 1], W IRFIR, 2012, 31(8) ; 788-797. (Zhang Zhigiang. New paradigm for
S & T intelligence studies [ J]. Journal of the China Society for Scientific and Technical Information, 2012,
31(8): 788-797.)

A AR, R R BOLRIE PR RIRESM S IR BT [ J]. B R TE,1999, 1(1): 1-
7. (Kimio Hosono, Zou Yongli. Knowledge structure for information needs and their representation: implication
for information system design [ J]. Library and Information Service, 1999, 1(1): 1-7.)

ERIE. FET MR AR S AT I R BEWESE[ )] BURUIEHR, 2011, 31(8) : 18-20. (Wang Dalong.
Research in intelligence failure due to intelligence decision maker’s irrational decision [ J]. Modern Information,
2011, 31(8): 18-20.)

VL. SRR GV 5 i AT 0 T PR XS AT - [T]. BB R AR, 2009, 53(2) -
34-37. (Shen Guchao. Intelligence failure—an important topic in western intelligence studies and its inspirations
to its practices in China [J]. Library and Information Service, 2009, 53(2) : 34-37.)

WA K. TRV EIR [ M]. bt BR2EBORSCmk T MFL, 1990 12-22. (Bao Changhuo. Methodology of
intelligence study [ M]. Beijing: Science and Technology Literature Press, 1990. 12-22.)

Hubbard D W. How to measure anything: finding the value of intangibles in business[ M]. New Jersey: Wiley,
2014.48-50, 148-152.

Wing J M. Computational thinking[ J]. Communications of the ACM,2006, 22(9) : 45-49.

Wing J M. Computational thinking and thinking about computing[ J]. Philosophical Transactions of the Royal Soci-
ety A; Mathematical, Physical and Engineering Sciences,2008, 366(1881) ; 3717-3725.

TWIHREE K. AARBOR TR B B AR R [1]. 524HF i, 2016, 12(3) : 37-42. (Fan Xi-
aoting, Li Guoqiu. Analysis on the development stage and future trend of technology foresight in Japan [ J]. Com-

petitive Intelligence, 2016, 12(3) . 37-42.)

EEm+mE £ =mMHE Vol 44. No. 234



Frg IES WIHTEERST
LI Guangjian & JTANG Xinyu:On Computational Information Analysis

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

I, B AARSE K ERBARTBULSEERUE R[], R A4E,2016, 35(12) : 12-15. (Zhang Feng,
Kuang Yan. The implementation and enlightenment of Japan’s 10th science and technology foresight [ J]. Journal
of Intelligence, 2016, 35(12). 12-15.)

P, 22, KB PRI T Z IR B Rl G 0 B 5 R AR L], B 4R A, 2015(16) : 1~
(Hua Bolin, Li Guangjian. Discussion on theory and application of multi-source information fusion in big data en-
vironment [ J]. Library and Information Service, 2015(16) : 1-6.)

E R 2R B AT RS [ T]. BB AT 54,2017, 14(10) ; 143-144. (Li Ming,
Cheng Xin. Research on traveler profiling based on multi-source data fusion [ J]. Science and Technology Innova-
tion Herald, 2017, 14(10) . 143-144.)

BN BT ST 5 A0 I 4 B Oy T AR [0 ). M SR i, 2016, 35(7) : 723-729. (Gao Huan.
Research on model of network public opinion analysis based on stream computing [ J]. Journal of the China Society
for Scientific and Technical Information, 2016, 35(7) . 723-729.)

I, B3R BRSO B SE BB R SCHE [T ], 1H AR, 2015, 34(6) : 575-580. (Ye Fred Y,
Ma Feicheng. Data science; its emergence and linking with Information Science [ J]. Journal of the China Society
for Scientific and Technical Information, 2015, 34(6) : 575-580.)

R, Bk, KB BRI s AR S L 1] W=, 2015, 34( 1) ¢ 37-44. (Zeng Jianxun, Wei Lai. The
changes of Information Science in big data era [ J]. Journal of the China Society for Scientific and Technical Infor-
mation, 2015, 34(1) . 37-44.)

JEl e, Bl SRR EVE A GE SR HRE MR [ 1], TEMBOR AR 2012, 33(2) : 5-11. (Zhou
Xiaoying. The rise of a data-intensive scientific research paradigm and the response of Information Science to it
[J]. Information and Documentation Services, 2012, 33(2): 5-11.)

EI7, i, LI WIE IR BE P EIE RN BT R RO RN [T ] S ik, 2015,
34(6) : 581-591. ( Wang Fang, Shi Haiyan, Ji Xuemei. The use of theory in Chinese Information Science re-
search based on the content analysis of the Journal of the China Society for Scientific and Technical Information
[J]. Journal of the China Society for Scientific and Technical Information, 2015, 34(6) : 581-591.)

PR, 28 1 £ BFRBE T AT 7 iR R BTFE ()], FE 4RI 5 558k, 2012, 35(11): 1-5. (Hua
Bolin. Research on system of intelligence method under the network massive information environment [ J]. Infor-
mation Studies: Theory & Application, 2012, 35(11): 1-5.)

AR, ZE T2 T8 )RR AR A I RO AR R[] TS AER 2015, 35(2) : 177-188. (Hua Bolin,
Li Guangjian. Constructing methodology of intelligence analysis based on intelligence process [ J]. Journal of the
China Society for Scientific and Technical Information, 2015, 35(2) . 177-188.)

AW BRI, RPHIE. KBRS TR IRATTE e R RO [J]. B4, 2016, 34(9): 7-12. (Yu
Bo, Wen Liangming, Zhang Yanyan. Research of system of information research method in big data [ J]. Informa-
tion Science, 2016, 34(9) . 7-12.)

TRSESE VrEE. SRS T HIRIE[T]. EARE IR T 48,2012, 56(8) : 26-31. (Zhang Wenwen, Xu Xin. Re-
view of text mining tools [ J]. Library and Information Service, 2012, 56(8) : 26-31.)

Cobo M J, Lopez—Herrera A G, Herrera—Viedma E, et al. Science mapping software tools: review, analysis, and

cooperative study among tools[ J]. Journal of the American Society for Information Science and Technology,2011,

2018 £3 B March,2018



?@Q‘Mﬁ#ﬂ. Journal of Library Science in China

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

R TR L
IO P

62(7) : 1382-1402.

(BT, AW ARSI S AR A T B RIS [ )] 1R A, 2014, 32(4) : 114-121. (Hou
Li, LI Yazi. Discussion of applicability on information analysis method and software of information analysis [ J].
Information Science, 2014, 32(4); 114-121.)

XESE ZRAE. |ASMARR RN ES THRAEERIRLT]. fHlhh#,2013, 31(11): 137-142. (Liu
Yuqin, Peng Maoxiang. A summary of studies on analysis methods and tools about academic relationship at home
and abroad [ J]. Information Science, 2013, 31(11); 137-142.)

Pdis , EACE , AT, [ Ah 32 2] A RO 42 B PR 0 LU B A AT AR (D). AR AR e 1 S
2013(5) : 89-93. ( Yang Zhenyu , Wang Xiaoyue, Bai Rujiang. Comparative analysis of foreign open source soft-
ware for visual data mining [ J]. Library Theory and Practice, 2013(5) : 89-93.)

ZEJTHEE AR L. IR A T VR R S [ T ], B BAE R TAE, 2017, 61(16) ; 24-30. (Li
Guangjian, Jiang Xinyu. The computation of intelligence analysis: background, functions and key issues [ J]. Li-
brary and Information Service, 2017, 61(16) : 24-30.)

TR, RAL% 2230, %, REAEIH A B ARG TRE(T]. 1524 ,2014, 33(12) ; 38-53. (Qiao Xia-
odong, Zhu Lijun, Li Ying, et al. Introduction of technology intelligence engineering in big data era [ J]. Journal
of the China Society for Scientific and Technical Information, 2014, 33(12) . 38-53.)

Golder S, Macy M. Diurnal and seasonal mood vary with work , sleep, and daylength across diverse cultures[J].
Science, 2011, 333(6051) : 1878-1881.

BEIDER, B8, SCARZ IR AE 25 LS 5 B e [ ] AR, 2009, 27(1) : 94-99. (Huang Xiao-
bin, Zhao Chao. Application of text mining technology in analysis of net—mediated public sentiment [ J]. Informa-
tion Science, 2009, 27(1) : 94-99.)

WRAZ 4 B 4 BREE DS . 2% BELAS T DLAZ 08 . FH P IR 9 R 1) A3 BT [ 0] LA I AR 1R, 2013 (6) -
90-96. ( Chen Yijin, Cao Shujin, Chen Guihong. Online public opinion mining: user’s sentiment analysis [ J].
Document, Informaiton & Knowledge, 2013(6) : 90-96.)

ZEPE VLAE B ORTA U R o B B A R B A N RS [T ). S 5% 4, 2014(5) « 7-12. (Li
Guangjian, Jiang Xinyu. Intelligence analysis in different domains and its development under the environment of

big data [J]. Library and Information, 2014(5) . 7-12.)

8.
8% AWM AL A, LT 100871,

(W ki H 9.2017-10-11)

EEm+mE £ =mMHE Vol 44. No. 234



