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Intention Understanding with Small Training Data Sets

by Utilizing Multi-Task Transfer Learning
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Abstract: In this research, we propose intention understanding method utilizing multi-task transfer learning.
Our method improves intention understanding accuracy using data of different kind of domain as source
domain. As source domain’s training data, we use Japanese-English translation data (translation task) and
Japanese Wikipedia data (sentence prediction task). As target domain’s training data, we use transcribed
utterance data of voice control of equipment. In this data, each utterance has one intention label. As an
experimental result, we found that proposed method provides a performance improvement over previous
transfer learning method in the case of small training data (the number of data for each intention label are

1, 3,5, 10 and 30).
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Abstract: In recent years, interactive systems and dialogue generation in natural language processing
have attracted attention. Due to the spread of the chat bot to the call center, an accurate human interactive

response is required. On the other hand, qualitative interactions in sociology's ethnomethodology and

discourse analysis / conversation analysis are beneficial. Therefore, once again, using the Japanese

language learner conversation data corpus provided by the National Institute for Japanese Language, we
examine the effect and aim at applying to the tendency of dialogue breakdown and dialogue generation.
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1.1 FROER L B/

A — A=A —NFEIZE KL, HENEE
FHALESNE I ELTWDH, fEkNBRELEH
fEENTWBER Y hO Pepper REFET ¥ » bR
> b (Chatbot) 1%, ARE&H~AT, /<720 TE
HEDN 5 EfRf S, 4L EDRREL TS, F
Yy MRy hDa—)Lk o Z—S~DE AL 2ELL
ERBLTWD. 22T, ST K DR
W1 JRYIZFEESN, HB2RNT 4 —T T —=
7" (Deep Learning) 12X DM, &< 7.
LL, Wb AZEEREICKEL TS, &6
Oh—7, HLIFIERTYH, ARIRET20E
ICHETE TV RWNWEEZ, HADTONRAEL
DES>MNTTHD.

WIZ, TR AV R Po—oR5m o ofimaic
SIMUTZES, XEEY AT LD X ) 7 HWRE TR
FTHTEENIBRED THE TN BRI L7t
E20RHY, BELTARALI EEXT-.

ZTIZT, BATOXEEY AT MIEMEMN B S TE
2L, EEMROINCRLIATLZ LT, A7 —k
S, ERAMBIZH DT 55— LiznEn o o
DEHTHSD. BIERNCT 4 —7 T —=2 7125
L7eB X0y, faMbRET L 72w,

1.2 DO HRM
ARFFEDORNFHIRMEL 72508, LoD, ¥ET
— R X DT 4 —T T == TIEM 2 & B
DANTZNE WS BTHDHN, AT, #LNA
FrRERT — X Th DL HARBTFEHEORGET — 4 %
A5 Z LT, MENRaEESCY 7 VLD,
HEAEDEE TOND I LZERLIEZLDOTHD.
wiz, [EMI-DEEIRIR LH]-[Z#/EE]1 e &
DBEREAT OFERN LT — 212D 5 0nHT
TFEL070 L, SR L TR, 22T, FEER
HRNE G IUL, FEE RO TR0 G OMHE &
LTHBEETLI2REZFEIE L E, RIZORT

bhd. BARENIZIE, BT OWIZIE, FIZUT
DSONBEZHID.

1) Yes/No DIEER @ db—, 2, 22—, €95

2) BB A—, 1TV, 13—, 21—

) BEVLEER: A—, b—, x—

4) MU - da, fa—

5) 74 T7— 1 bHbDO—, FO—, Z—&, Aok

A%, ThbHESITLEBINTSZ LT, Bihx
FEVAT AOBWIE LIC RN D ARENEN D D B
265,
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FEMEHZ P OIATO RN S ERT 5. B ERE
WHEAT DML L T D [T HARGEFEERGET — 2 X
— R EHOTEHEZITY. BHET IIATR CESR
TOHEBEOLDICRE LT 5. ®iZ, 1
DOXRT BNERROEBFEDMIEIL 2> TN D0 855
(95, Fiz, TOBREST OFi%, b LILER
DFEFEMERIZTNT TOH DD, FERITHEHE L TV
LB R ERIT b DO THLONLED T,
TEVER) 72 21T S

14 FiWi=T—4% v M2 T

ENZEFEFSEFT A AR L T D a— 20 Hd 1
DThDH HARFEFEERET —2~—2] (K1)
#HWS. FZKY 2— 2L FREOBRETELN
boTHY, WEH, AWV, 1990 F0 NEED
WEIZL Y, BAROHSREIZISE T, SMEAZA
oMWY e FRNPME L 70, HARGBFEAEZVLEL
THER (SEAEEE) OFBICAATSEHE
DRSNS S T2, ACTFL-OPI (4 k4+EH
EHEHEREOmEXOEENT A M) ZEAL,
HAGEZ W AR 2EEICIR U 72 < STV KRG T
STV 5.

[ R EE]
orIL <L 781 il BeE BE A
WET A = BEEFA) Al |[{oFRLT A |[emE A
R -4 17(#%75) AVEFRLT T R 7B
ek 18 E5(F PERE( 4B
w5 T v 19 vl |tz vl | wEE 2
BEE B Ao BAZSFENHE BaZ&hHB
BABYHRE o [~ AxE 4| |[~Iraxs o |18
KEKFRE | ||~60 AFE | [~6r A% 24
=P ~ 1S ~EERE 3 BERAIT
=8 || ~2FRiE v ||~ 156y AFiE | | 4R
S_o&E [orL~n | wk | B | 6aH | OE | mET ) | EnErEmEE) > =)
1 s 2 |em |2 (B un 1578
BT = |em |2 ke | 158
BT * |em |BEDHE | 1578
bt *x |em |3 0EE o 1msrA
Y * |em |BE |3 278
b * |mm |BE|0EE | A
PP = |em |BE|QEE | un 55
=2 = |em |2E 2um (s 3
ok % |mE |20 |2EE an R
T 2 |am |2E|0EE | 2]
Fibat 2 lpm |28 |B%E |, 3 ™

1 2
< >

X 1. BMERO B ARGEHRERET — 4 X—A
DR R ] [

ACTFL( & >k 4k [H 55 # =) & & %5 OPI(Oral
Proficiency Interview Test) IZ S\ Tk Y, HAKGE
OPLIZ 1993 FITHRE L, I5HEEHBLTND.
ZZTOHWRER, RO4DIKFSHTND.
1) ##% (Superior)

2) b#% (Advanced)
3) 1% (Intermediate)
4) #1#% (Novice)
ZHuE TRAGEFEEBE ST — 2 X—ZDOF|H]
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Fol& (Frk 224 5 A ENZEEEZEET) 12Xk
X, STEEMEL 10 FEEOBERIZK Sy ST
H(FE1D). ®EEORAZ VT ML, A7 —~ b
(HARFEEE 7 — 2 9itE) &7 A% — (m#E
F) LB 0, 3091F L OXEEIER TR S
TW5.

F 72 EFED 10 BeBED OPT L ~L0ME R, 4R,
HEEAR EZRINT S50 TED. MRS EZR
ELTH U rya—RT5E, X7k (—8, &~
£) EnNF=AZ7 V7 BAFTE, FHTHS.

£ 1-. OPL i 1 [X 55 4&

X5 OPIL~L R % OPIZ¥Aih
1 #B#% (Superior) 1 Bk
2 LE# (Advanced) 2 -t
" 3 L#R-—rh
" 4 LT

3 | Bk (ntermediate) 5 k-t
1" 6 Hik—H
" 7 Hik-T

4 ##% (Novice) 8 k- L
" 9 k-
" 10 MR-

2. EITHR
KRELTHE, FTRO3-SXS L. 12HIE, =

R ) AY Ra Y —REFwE o EOHEFTH 5.
SBEFLLEVICEENTWS. 22081F, RiFEV %
T hE X2 DHHARSIHELE, 3o81E, EREEE,
ThbbT 4 —TT7—= T ThD.

21 TR AV FuP— « LFESHT

i - mEUh (2009) TiE, BEEEAST E0E, BRI
~DRnEloxt 2 T REOESEH AT O L LT,
KIFE S AT DZBIT DXEEE T /VICHE EEE S & O
+EELTWDEEDHD. BT, BT &I
&, [ERMlCkL, DRFIR e Shien oo ais,
ED X5 7B SR A E AR LR 5
SEENHEITT B 0B R TS, BLQ015) X THD
— R E— 72l %T7 4 T —LERL, FEAEHEIMIT
SO LHIEEERIT> TWAETIZHETHH DT,
Gk Ol CHEREAFI OB L ERL TV D, £<UZ
DE&EhER ) < TRIBGA ) ICK gy sivd. 207 47—
EENZRTOL, HNObLalLRUL, SFE
ORCEELLT, BELEWEEZTWA.
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2.2 BARSELE SHELOTHD.

ﬁﬁ/XTA’¥ ENDAHEEMEITIRL TS,
F 7o, fEK - H - AR (2005) R OMEK 2014) 1%, & 2.4 ®EEVAT AL R —A L H—T 2 — R
¥ MAREDIEEN D a— " ZERL, L TF v v FFEF (2017) TlE, B{EICE S ETOREES AT A
MEEDOREEET VEREZELTCND., ZOF v > b ERFRDBEEHRICELO LN TS, 1960 4
KGO B RROIRE 70 & O FRGEERERE & 10 5 AR HLAL 2 RICBERE S N7 ELIZA ° A THEREDN S, [O) TA]

THATATH D, KHELL Mg, eZ), (X | REOT ) F—va kb Fa—I 05
TR O3FFEICK &4, 522, 3DIEICS R MNERT, BROMRAFEL ATL2D12Th5

PITWD., Fiz, FMEICETIEZ2IIARTHY 2016 4R ICF 3 S L7 dm S0z #5 < Microsoft #hod
(£2) , AFETIIINGZREBLLT 2 ERE (Y A2 ETHEL TS, TY AR TiE, R
TR EETLH . RUHEOMASE EMEREROR 77— & & EAlif & R IR R e 5E v A
ERHBET2 ADHETHLIADEETYH, 86%  TADEZIIEBEL TND Z ERDRL R0, £,
LE, EELRIRSNTWS. BEHOMRE T ﬂﬁ? A BT —45 L LT ALAT Bk
WOXTROTWD. < n(&F), rel(BhF), v(B)  FHTE, REEBOIFEICRD1-0, SFEoiihz
FN> DO LR P(<n, rel, )& RO DH. ZOME  FEITHI LR, REMOXGEIHIET DI L0
P(<n, rel, v>) IX , Probabilistic Latent Semantic  HIfFEH TV 5.

Indexing(PLSI) CHEE T 5. HFEDILE 2 BIEN 72

BN S RIFEFRAE L 22T FIETHD. PLSIICE 24 BN TORY EA

B LR P(<n, rel, v)IZIROXTH 2 B 5. K EE A RE R H T v L > ¥ (2015-2017) =2 DTFEC7,
P(<n, rel, v>) SP(<rel, v|z) P<rel, v|z)P(n|z)P(z). NTCIR-14 72 &, R TNy TV D L9 IR EFER
T, WEOBENREW® Y 72 (FBh 7 7 Rz ELTHESHh, £E5MER->TWVD
R) & te L'C:?o D, NTAXA=ZD P(<rel,v|z>, p(nlz),
PENFTEM 73U XA THEE LT 5.
3. BRER L HITIC X 5 ER
2 FME—BHEK - 7 - AR (2005) AARGEFEERMT — A _R—ARRKN T — 4 %
Fi . FMEORN RELTHDE, 2T —XI1X390HHH. 17+
= EREOARDEA BA, JIAFIT
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Proposal of Sightseeing Spot Recommendation for Group without Discussion

e

] RS

Chi Qin! and Yasufumi Takama®

VSRR K FERE S AT AT A R
! Graduate School of System Design, Tokyo Metropolitan University

Abstract: This paper proposes a method of recommending sightseeing spots without discussion for a tourist
group. As members in a group usually have different interests in sightseeing spots, it tends to take a lot of
time to decide a sightseeing plan which satisfies all members' preference. Furthermore, it is difficult for
those who are not good at expressing their opinions to take part in the discussion. With the proposed method,
each member in a group inputs his/her interests and conditions about sightseeing spots, and then evaluates
the recommended spot list one by one. This paper also proposes to determine the order of evaluating the
list on the basis of the questionnaire using the MBTI taxonomy, which have been proposed in the field of
psychology. Effectiveness of the proposed method is shown by user experiment.
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Proposal for Data Analysis Tool PADOC by Data Integration and
Visualization
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1 School of Industrial Technology, Advanced Institute of Industrial Technology

Abstract:
old things, in order to obtain new knowledge and insights.The process of data analysis could

In Analects, there is a saying ”visiting old, learn new”. This means to investigate
be interpreted as an act to analyze the data of the past, discover new knowledge and insights
mathematically and make good use of them toward better future. Until end of the 20th century data
was very valuable and less reliable, but now the accumulation of data became remarkable due to the
explosive spread of the Internet society in recent years. However, proper use of data has not yet been
established. The reason for this is that since the data is accumulated according to the operation
of each business, there is no standardized analytical method because the accumulation state of
data varies. Therefore, it is necessary to edit and integrate data by processing on computer for
analytical purpose. Furthermore, it is necessary to examine whether the edited data is appropriate
for analysis. To do so, it is convenient to have a tool that analyzes data while visually showing and
checking data by editing and examining data. This paper proposes a graphical analysis integration
environment "PADOC” to facilitate data editing and data review.
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e S -1
name AIC band bad siRo
1 Bome ]-684238 Z0it 18 0054545
2 —FRER 28
3 TIERR 46 0036843
4 LEIN-b 12 0085714
5 HESR 6 0070588
6 =i 1 01428
7 BEwAy 47
8 FARRE 105 0045482
9 RRFA-b 55 01134
10 mount -66337743  COS0000- 66 0035831
1 C1:1030000 - 141 0076547
12 22350000 - 111 0119741
13 mon -38502975  C02-36 30 0028846
14 Cl36-60 157 0087612
15 C260-121 131 0073637
16 job -25764680  Z0ft 43 0066052
17 H-E2E 56 0076816
18 XA 12 00458
19 B 3 0095652
20 ) 0 0
21 BELA 104 0101365
22 IRSATE 2 00909
23 NFEENSE 30 0049751 @
< >
Exit

2: Relation ranking for loan collapse by AIC
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e Python

4.2.1

#TEHEIR A Y v RO
select_tb = bankr.loc \

[: [’home’, ’amount’,’job’,]]
#RIEHDHIBR A Y v ROHH

select_tb[’amount’].dropna()

o IEZE Y —)L PADOC

/x T—XRIEHL */

get bankr.csv@;

/* HHHEZER +/

select home amount job;
/% RIEL 33— NOHIER =/
if (amount == ?) delrec;
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e Python

reult = bankr.groupby \
([’jobcat’,’minority’]) \
[’salnow’] .sum() .reset_idex()

e IEY —)L PADOC

/* TR L */

get bankr.csvQ;

/* jobcat () & minority (AFE) AlizH~
U— %/

sumup salnow by jobcat minority
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3: Data flow graph for Integration
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4.2.4

e Python

row_no = list(range(len(bankr)))

#4 ElfEE
k_fold = KFold(n_splits=4,shuffle=True)
#4 73|

for train_cv_no in k_fold.split(row_no) :

bank = train_data.iloc[train_cv_no,:]

o I2EY —)L PADOC

/% F—RIPHL %/
/% —HEEBUS S */

get bankr.csv@;

rnd = random;

/* 4 0 E x/
if(rnd <= 1/4) outrec bankl;
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else if(rnd <= 2/4) outrec bank2;
else if(rnd <= 3/4) outrec bank3;

else outrec bank4;
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4: Relation of bankruptcy and interest rate
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e Python

reserve_tb[‘total_price_log’] = \
reserve_tb[‘total_price’]. \
apply(lambda x:np.log(x/1000+1))

o 2ZEY —)L PADOC

get reserve_tb; /¥ T —XIFEHL x/

togal_price_log=log(total_price/1000+1);
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5: Candle chart for salay by job category
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6.1 FEILETIL

1. DL 22 s a Y ATy ZEkEE T IV & fd
5 [15]
LD UK 7 DA DORRIZ 4 < KRB 72 0 Bl DS
B 1E SVM[14] 25T TH 5. $2FY —I)L SVM
FAEBIDORRIZ T — R & GIRTEIZ G L T S
STEEL TV 5.

TSy 97

jow: _TAODDD, 350000 _scae: 100000, 1.00000

7: Impossible classification zone by linear

2. DM RAVERAE AR & EA|EE TV
— I BRI E R THREET . X8 DE
X 3D MTOMEREERTH 5. 3D TIXEIFHE
ISAEENT OFEMEIZAR D, ZOFMH EIZFRE DS
HoTWBI enbhb,

3. AT RHHRTHILT BB ENF - NET N
[16]

4 8 DA B DB ZREAS ] D 2L D EAFHERL D RE
FHLHDT, FAARE EEFAIEDRE T A

memoovewn L]0 mravoo viwn BE REWILEZRTIENTETNS.

CToeaa

6: AIC ranking. Left:bonus Right:non bonus

6 {RERIREL

IRERRET 1L, DM RIEE 2 MOEE TFHlT 51K
WMETIVOEFM ML T 2EE5HL V. ZOETIL
IO RT — ZIZE SRRIZTHEIT 5D T—HRIZIEH
i ETFILE TS, MEHTTRIE L 204 o g RlE
DF%ERTHEERIETHS.

8 Left 3D regression Right:cox hazard for
bankruptcy

4. RRIOHR FHTEFMEN D 5725 ARIMA €

T, EEHMER STV T4V R —DMFbh
% [25]
BEY—ILVTREHNI DEKDRRIZT A 3V 28
e TT—XIMTEREMHET DI LN TES.
ZORIIHTZ B LY Raka e 7 — Y T TR
ZHRELT, EEBIZLTH»S ARIMA 5L
TYHTE 0 A% RLZHDTHE. GO
AR EFHERLTWS.
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9: Left:analysis flow Right:prediction by ARIMA

6.2 FEEEEEMORERE

Z ORI E T L, NS L BERASRWIE
H (FHE) OEAMIFFEHTREIN TS DTIX
D3 DODBHTHEDRIEN K TH 5.

1. KSR GEMEMEIE D L — R A 7 OBRIZIZ > T W5,

o DHTAGEBARDEWIHE ZEM L THHE

Bikm ks 5.
ThiE A X TETFNVEBIAT 582k
RT3,

o LI—NIZEHAEMNEGTET—AT 10k
ZHISFRHA R I U TEAZ NS L T®
ETBHHETHS.

e iEFE T 2 LA DT — X TIIMWEIRS
b3 5. KR LM b L — R4 7 OGRS H
D, —HRINZIIRE 2 mo B & EEMEIRS (LT S
ISR AE AN

DR 2 D LG TIHEREEY —IVIE 10 D
FEBIDFRIZ Boosting[17] Z#5E U CHEZ EIF5
ZENTE, HAXO AR #hifR 2 OFRIZ Boosting
2k BHEE (RkR) LT — X TOREE (F7#%)
ZHBU T, MEHUTRGE 2 [0 LS T WD hifE
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10: Right:boosting process Left:comparison of AR
curves
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IR ERUED EMIFDIGEIIREY — LT
WX IEA{LIEZ AN 7= Lasso 7V C@EZE M1k
LTWwWa.

2. RO FEEZ LR U TERE T VEERT S

X 11 OLERIFIREY — LV TOHGIA (FiR) &1
Uy MNER () ORR%E 2 S 7 THERRAADE
THERT 5 #EEZRLEZKTHS. ARIE AR B
M L D HEE DO HEBFRTH 5.

11:
Left:comparision of AR curves

Right:process of Tree and Logit
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1. BhERtEE TV

1.1. MCMC(markov chain monte calro) [18]
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1.2.

1.3.

BRBnge <L a7EHTY Y Ty VoL
THRARREEZROHEEZHEET S

EM % (expectation-maximization) [19]
PR DIIFHE TR E 2 R T 2fEH%E
HEd 5

45y A R [19]

BRNZEBTIRE L ZERD &KL
TIEZHET S.

B 12 OENIKE DRIR S (Old Faithfull) O
EH TR S RO Ty FLAZEDTH
5. KRIEEME ARIEESRA XET
#2 DENOFTERZ BNARE U THE
LTW53.

spant

12: Left:EM Right:Variational Bayes for OldFaith-

full

1.4.
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WALYSIS.
52

i

T — R D ERIRAE % HEE T A R

X 13 DLEMDOENIE 10 ADERAED & DRIz
BHEIL TWE 2 RTBRRITH 5. 77 CH
ATZ Mia DAHENT W B 0B4EKD 3 DET
EANALEIZ DB Z DD 5.

T 5
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T <
T

iew: 60.0000, 47.0000 scale: 1.00000, 100000

13: Left:dendrogram for students Right:3D plot by
3 subject score
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1.6.

SRORPIRE (N Yy 2) £HEET 5 LDA[0)

RERIDNRR =V 2 HET RNV T
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14: Left:stock time series Right:Hidden Marcov

mode

1.7.
1.8.

FLHAE % A1 % One Class SVM [22]

€ 7)1 GroupLense

15 OfFEIF 4 NOMEOFE SR Z RS, £
BT R TOWZR VB E OFF RSN, A
1% GroupLense 23 A & 3% s DL % 7T
PR EHEE LZAERTH D, BTV
[ D HEEFERIDNE T NITHEE S RITR 5.

15: Left:exact score of movie Right:estimated score

2. 75T 4 HIVETI

BEY—LTRT—EhomEniRs 57T
RTIEMTE 3B,

2.1.

2.2.
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16: Left:5 athretic GGM Right: social status by
SEM

23 RAVTVRY NT—=JETI
T=ENERATVT vy N EHBAERT
% [26]
BI17 30— VEBE T — X h o 1 — Uk
(def) ZHEE L T=_RA T T V3w M T. KH
WZin > THEREZEE T b0 THiEI N ) —
RDOZEMFIZTIR U ERMNFETE 5.

17: Baysian net for bank loan

2.4, IR (X1 2 2 b FIE) [27]

X 18 DI ST koD e R BE R SR A SR
Ths.

a1

18: Optimize path in subway network of tokyo
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2.6. mRIRAKRME
M 19 DA OHNT R AEE T E B85
DOREREERLTVS.

19: Left:max flow Right:max span tree
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20: LienerPlan for personal allocation in factory
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3.2, BERGHETE (5 I BRIE) [28)
FRIPFERUCIRE S NS (F v TV ZHE)
3.3. FERMEETEE [29]
X 21 ORI ITE 2 G R ORRIZ S
HRZHRET 2 e mEMEZ RS Z T
5.

v

HIVE FEE Fml) W
DEE & ? ol

Oy 1 /x JEsREtEE X/ &
nlp/

IATHAE

3633.40) init:x=0;

5
//ﬂ -
&0/45 X

HEKD+YAA2=25

2

3

4

5 init:y=0;

6 R

T conduckx2+yxx2<=25;
8 cond:(x-3)xx2-y+3>=0
9 condix >= 0;
10
"
12
13
14

cond:y >= 0;
LELnEE
max:xty;

15 v

21: Left:promble Right:define nonleaner formula

3.4, Heit & o] E R (e 86 LK) [30)
22 1% 3D DT VX L7 5% N i I ]
BEBNT-FERTH B.
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jew:_30.0000, 12.0000 _scale: 100000, 1.00000

«
jew: 39.0000, 13.0000 scale: 1.00000, 1.00000

22: Left:random points Right:circuit path by an-
neal
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Path of Maze
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1[sTaRT |6 11 16 21

23: Reinforcement Learning for maze
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