00000 000 0
759 F EOmaEE e ML 7
7 — 2 orh & At
—Watson Studio—

A e, A

M, R

IBM #tix, 797 FEIHAET— % 9485 & L C Watson Studio #$2ft L T2, 40, 2@ Watson
Studio IZH LW —E 2 & LTHER CPLEX & L THIL T 72875, Decision Optimization &\»9 45T
FIHTREIC 22 o 72, AR TlE, Watson Studio & CPLEX O#EE %/ L 72, Watson Studio "C Decision
Optimization % FIH T 2 HEIZOWTHER TS, REIZZOV—EALEH L2 EE6 0B 2T 5.

F—T—F R l, HELEHE. SR,

777K, HEmhERE

1. T893 MERBILEFELRBI AT A
R DRE

T— YoMt LR LR o oK Y AT ARRFKED Y
A7, RESKRD=2LEZ LN,
1. #HE (PoC(Proof of Concept))
MELIZL— AT — ATEKROD HHEEL 5 5
% HERR.

2. B%E
PoC DRDAT v 7 & LTEEBT — 5 258
T =% L LTAFHWORMWEEE €7V % %,

3. A%

RERICHSE L 2B esE £ 7 v 200N LT

AT T =3 a v e B,
INZNORETOENEFLDHLEELIDOLHITH
5.

Wk, IS0 27 IFE S EDLDTHY,
FNZIHORFEERSE - v — VEFIHT 2 O05EE T
Hotz. TO7®, end-to-end THIZZFZSTAEIL, HH
BIEHETTRHOPP2DER>TLE- TV,

C OFGEIZRISS b 720 O e SE Y — VY Watson
Studio T 4. Watson Studio (&, D UL 2L -
T, ZDOENENDY AT DT X TOHEI % 1/N— L
20, M4 OFHIZ BV THEOVWT Vv A VEID
ETIVHBEEAFEHL TV, 25 TEOMEELH

vl FE2oh, FLALH FAVL, XhEb =il
ART7A - ¥— - T Aft&tt

T 103-8510 HHHEH JLIX H AAGFRTAT 19-21
akaishi@jp.ibm.com

kishiro@jp.ibm.com
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W32,
2. IBM Cloud & Watson Studio

IBM Cloud (%, IaaS, PaaS, SaaS % & & F &%
HLARVOY— A HAWICRMELTWD 77T F
F—EATHA. Watson Studio (X, IBM Cloud ®
LY —URAT, 7= 5 E £ 7 VgD 7
DOFET Ty T+ =L LTRESNR TV S,

1 12 IBM Cloud N® Watson Studio &% %
RY

2.1 Watson Studio tEENH 3 Y —E X

AHiTlX, Watson Studio £ #EDH D7 T FH—
A&y 5.

2.1.1 Watson API

Watson API (X, f#IIZ Watson H— Y AAFH AL
ENTHEPSRLEENTND API Y —EAETH 5.
FAZ, FRA MM, EIR EEZE, IR —
Y EG e LIZRRIERE AT TV E o T 5,

2.1.2 Watson Konwledge Catalog

Watson Konwledge Catalog Tl&, 7 — ¥ % &k
BETNVOANET 27200 — VEFRME ST
5. XA —F - URL % £ D7 — & X — A6 EH
(7 77 DB 2&&) ¥, TORTOT—7T V%
Ny urT AR, T YA Ny FUETIT)
Refinary 72 & OERED D 5 . 20, 7—=T7WVEA
&0 7RG O, 31E, BERZEOKTTHA.
B 4120E, BEEOV 2% 7)) v 7 LTT— Y NE
T LEa—LTCWAHEHZRL.

Wo2ADBDOT—T7 VA arEgELTEL L,
DT —7WVIE SPSS Modeler (2.2.2 fiiCiiilH), &

FRLV—=2a v A )H—F



e

Mk - % - AEBSE DM

Tk Bl 58 B
ETW LR DT I OFITHE MR S D BTV FEEE EStHEINE SR
T—% WREHT—% - KFMHELT -5 KEMHYLT—F KFT—%
Tut A HEREETOIEEE F—EAETNVOFEE - EET AN HET ) oBnyEE
T Ak FERE - ALBRIEE [ OFERE AT ARG E L COEFEMEMERE KFCTOFEEOER L G
R TIx AN AR WO - ET IV OEHR
ERHBEEHTETI HRE LETIVEIFE
Watson AP1 Watson Studio Watson Watson
(B )VBFRIR) Machine Learning OpenScale
“J Visual Recognition () AutoAl (£5)VEEMHE) (EFIETRIR) (EFVERRE)
1 e SPSS Modeler Flow P BB
Speech to Text (EF=528%) (REEES) VL) CLS (MBS 254) N
~ Text to Speech (EEAH) GPU LFIE
Jupyter Notebook R
Language Translator (#5R) SHSFW - SISV
) R Studio Lo
NLC (BASES) . . w. SCKit-learn SPSS +
_ Experiments Builder o Spark Miib e
NLU(EAS3EIEA) (GPU¥ERE) XGBoost
: L . + Tensorflow Keras
Knowledge Stud
| sy | | oy | || e care G
' Discovery(AIRRI>S>)
Assistant(= 7K 1) Watson Knowledge Catalog(—%24%) ‘
£ ERIER - T—OIWEBER FOLREE F—YER YAF¥>Y Lineage(tHER)E

Select connection source
Connections. db2 JQMo8B632
Connections {1) Schemas (12) Tables(1)
db2 > AuDIT > DIET_FOOD
DB2INST1
ERRORSCHEMA
JQMO08632
— N - S
B2 T7—7)VxhsuarEikpomib

v Dataassets Viewal (16)

0 asset selected.

O name TYPE CREATED BY LAST MODIFIED ~ ACTIONS
O 8 obIET_FooD DataAsset  MASANORTAKAISHI 24 Dec 2019,11:44:13am

O il ab2 Connection ~ MASANORT AKAISHI 24 Dec 2019, 11:43:35 am

O s Cilecsy DataAssel ~ MASANORT AKAISHI 13 Nov 2019, 8:08:45 pm

B3 7 ursgEmhorkt

%\ 2% Model Builder (4.2 i THH) o7 —5 v —
AL LCHBESHET L2 EHUfETH L. 1 HTHIM
L7:BZ 70t A L OBETE S & 2 HHOAREME
TNWVEHFED2D, DB LIZHEEBT—F 2 5FHT—
yE L TEENHT L7200y — )Vl wv) iz
%5,

2.1.3 Watson Machine Learning

Watson Studio 7374 A ¥ & O¥EMEE £ 70V ORSE
BRETHADIZH LT, FOFETEREEL Watson Ma-

2020 £ 4 A7

IBM Cloud 4fk[X (Watson Studio Pd:#)

Schema: 4 Columns

Preview: 9 rows Lastrefresh: justnow () Refresh

name unit_cost qmin gmax
rype: String Type: Sting Type: Sting Type: String
Roasted Chicken 0.84 0 10
Spaghetti W/ Sauce 0.78 0 10
Tomato,Red,Ripe,Raw 0.27 0 10

B4 7—TN7F—=8TLEa—#iRk

chine Learning & % 5. OO+ — ¥ A% Ul WTH %
HLETY— AL AZEIE ST 720, BAZHE T —
C2ADENEE#KT LT LR CETIVHEE - 7 A ME
ThRERITHIIENTEL. 1 HORE T OLALD
METE) &L 3HFHOREMT 7)) r— a YHI%ET
BILOWRETH 5.

2.1.4 Watson OpenScale

Watson OpenScale |3 AR#HE) H ORMSE €7
OEMETIRT LA THALH. BN REREE L
T, TR T2 TIERENM: ] ofERs - B,
PEREESBIRERE 2 E 2 o T Ah, FIH 72— A T»)
EREBERT TNy — a OB 7 2 — X THHAT
ELHEREL 2 .

2.1.5 Spark

IBM Analytics Engine &) #—E AL, Spark /
Hadoop ODFEATER Z M T2, wbhwiEy 77—
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ORI TERF—ERAER D, UV YOS
1% Watson Studio @ Jupyter Notebook 75 ] HE &
oTWh,

2.2 Watson Studio DEEH—E X

Watson Studio (&, B~ E €7V DRSS 7225,
FOWNTIEEHIZE L OF —EAERAOER SN,
ZORFENLLDE-MNT 5.

2.2.1 AutoAl

AutoAl ¥, #BHLD CSV F—% %2757 FE
127y 7u—FL, BWEBS 2fES 57210 T, #&
FEHE) TEABEORW A EET VLRSS Y —
THho. BN L BUR OB D ) FHE TV
B LT 5, HEMLo 7ut 2121E, 77— & il
B, REETNVOREE, NAN—NFA—=FFa—=
Y7, FEEMESE I TS,

2.2.2 SPSS Modeler Flow

30 FOFELELOT—=F 5 - FTHY -V TH 2
SPSS Modeler Ofii B iiAY, Watson Studio @ 1 g
LTI FETHICE)IZRoTWE, THlET
NVelEpD TR, FT—2HilEE 707 I 575 1LT
257 —VELTORCWHOERTHL. £/, 7
77 FIREAOR# L LT, FMET VO Web H—
2RI TE 2 505 5.

2.2.3 R Studio/Jupyter Notebook

TR TUT T I T ) LT -5 A
¥ 74 A MAFIZ, R Studio & Jupyter Notebook @
BB d Watson Studio EIZHMES T4, Jupyter
Notebook TliZ Python 7217 T7% { R Eif b EINAHE
T# 5. Jupyter Notebook TERFEIZIE, FHIE AR
DT AT F) OFIRDUHET, T4 77 &)
#SZ LT, Spark API %, Decision Optimization
API (4.1 i) 29 CICAIMNT 22 L0 TE 5.

3. CPLEX/ Decision Optimization

REITIE, fB LD TS < D% > CPLEX
DI EATD .

3.1 CPLEX QfEsh

CPLEX 137C % 4 Robert E. Bixby |2 & » THI%E &
11, 1988 4FIZ Optimization 112 & ) CPLEX & LT
PESERYICIRGE S Lz, [AAEE 1997 4RI ILOG #Hi2E
s, ILOG #1id 2009 4 1 A2 IBM A2 EIL S
N72720BIEIF IBM # 0o #m & %2 - TWwb (5 2) [1].
32 2EEOETFN

CPLEX 13 #¥ 51 (Mathematical Program-

ming, MP) &IFIEN L ET NV ERIFHTO 7T I 07

222 (26)

&2 CPLEX OJEH

1988 Ui Robert Bixby 7% C 5T

1988 CPLEX #:%fl3# (CPLEX 1.0)
1992 CPLEX 2.0

1997 ILOG #:4® CPLEX #t% B
2009 IBM #t:78 ILOG #% B

12desk+20cell=p{3)=20600
All solutions along this line yield the same result in the
objective function, but only one combination is feasible.

E
\ Optimal Solution !!! desk=300
Y cell=850
F 12desk+20cell=p(2)
All solutiens along this line
yield the same result in the
objective function.

12desk+20cell= (1)
All solutions along this line

yield the same result in the
objective function.

5 AL

Re6 Hy7rars 3 rigEs)

(Constraint Programming, CP) &I S ET IV D
2 EHDOETINE D> TWT, FBEIZE > TV
BIGNCH D FNENDETIVORY % i HIZHET
e, UTOXHhAD.
3.2.1 FEEEEE
MIEETEIE, BEEIEES I Cvy ¥ /T E BHRE
1Z3#9 % (4 5)[2].
- BETEOBIR B L0 E L OB R 2 L&
DTELWNLFIHRL T
CEB R EBOBEN S, A - BN R DHLA
HEhEOBER T HHICEHET 5
- B B IEE ) B CoRBE LR &
322 #Wmryoss32y
BRI DB B A ¥ 2 — ) v ZRIEIE Y 5
(X6) [3].
CREBPCERFEM R A Vo =) v e v T
Tl 7 < BRI 72 T S
CEMAMEE A Ya—) vy, EERE FA4Y

FRL—=va XY —F



7T MERUR £ DOf#EAL

3.3 FRREK - SE

FiZEER5E (& CPLEX Optimization Studio (COS)
EIEN D Eclipse D77 74 Y HMflibhs. BES
#& & L Tlx OPL (Optimization Programming Lan-
guage) LIFEN 2 CPLEX HHOSHEA AT S 2
EMENI, Flld Python API RIS hoodh 5.
BUFIZ OPL @3 — FH > 7V & RLHT 5.
# REEH IEEH x, y

dvar int+ x;
dvar int+ y;

# HmBE % (& KiMb) :2x+3y

maximize x*2+y*3;

[Z N NG N U U

# il 4 : 4x+3y<=120, x+2y<=60
subject to{

x*4+y*x3<=120;

X+y*2<=60;

}s

o e
Vo= O ©

4. Watson Studio IZ& |7 % Decision Opti-
mization

A TlX Watson Studio THI72IZWHEIZ 72 5 72 De-
cision Optimization OIS L 5 & FHHH 2 [4]. I
O LTI

1. Jupyter Notebook F.® Python API % FfIf3 %

2. Model Builder ®#FJH

3. Watson Machine Learning F® Web #—tE X

ELToRMHA
D=2 5. Python TEELLLEZOTTO
TS, OPL THEELBEIR 2 & 3 0TI FIH
TRETH 5.

4.1 Jupyter Notebook _E® Python API

Watson Studio TH# Jupyter Notebook 1ERFEZ
[ Default Python 3.6 XS + DOJ &9 F % A 4
7 BEART 5 & HEIRYICHEERHIBE O %\ Python APT 2%
MR 2R E 2 5. (LRI VA2 %FB L%
WA, V= VR K 1,000 1 & v ) BERERIBR A3 22>
%.) B7%AIZ DO & Decision Optimization DT
HAH. LUFIZ 3.3 Hi TS L7z OPL Wit & 5] UiERESE
%% Python APTIRE LCHEELILTa—FT 1 v 7>
TNVEIRT.

1| # 747 7 @import

2 | from docplex.mp.model import Model
3

a|# ETNVE TV 27 OEK

5 | mdl = Model ()

6

T # REAEK EER x, ¥

8 | x = mdl.integer_var(lb=0, name=’x’)
9|y = mdl.integer_var(1lb=0, name=’y’)
2020 £ 4 A%

Products 3Irows
name demand InsideCost outsideCost
Suing Number Number Number

1 kluski 100 0.6 08
2 capellini 200 og 09

3 fettucine 300 03 04

B 7 Model Builder AJ)7— %

10
| # A

12 | mdl.add_constraint (4*x+3xy<=120)
13 | mdl.add_constraint (x+2*y<=60)

14
15 | # H WK

16 | mdl.maximize (2%x+3%*y)
17
18 | # JkHEAL D %
19 | mdl.solve ()

4.2 Model Builder ®FIH

Watson Studio @ Add to project ® X = a2 —
2* 5 Decision Optimization model % ERT 5 &
Model Builder 2SM-U0M &5, 925 a2 — Fix OPL
& Python 25 IR GETH 5.

Model Builder #IHEEIZIX, AJ1&EHT17— % DI
KICFEFETHILEDNRH L. EHEHIZHLTYH, FEX
122 0ENHD. KOFEEILICSV 774V Tho
Td, Data Catalog TEHFHIN/ZT — 7NV ThH-T
b (X 7).

PITIZ, SBICB L7 OPL 12X 5 ETIVEIZEDY
i, B TOFRERT— 5 2iiarbloo0a— FE
FOleRT. FELOFEEAELT, ANT7740LVD
ZFE% “Products” &, OPL a— FEOEHHEED
VLI LEDVLETHA.

tuple TProduct {

key string name;

float demand;

float insideCost;

float outsideCost;

}s;

{TProduct} Products =...;

N oG A W N e

4.3 Watson Machine Learning £® Web # —E
ZELTHHA

Decision Optimization % Watson Machine Lear-
ing O WebHh—Y A& LCHHTZ720120%, 4.2 8
TENET 5 & 5 127 572 Python $7:1% OPL @ a1 —
F#&, gz WA THM L2k, TiLo X9 % Watson
Machine Learning API ZFJH L 722 — FT Watson
Machine Learning ([ZE 7V & L CTEET 5.
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1 | model_metadata = {

2 client.repository.ModelMetaNames.\
3 | NAME: "Diet",

4 client.repository.ModelMetaNames.\
5 DESCRIPTION: "Model for Diet",

6 client.repository.ModelMetaNames.\
7 TYPE: "do-docplex_12.9",

8 client.repository.ModelMetaNames.\
9 | RUNTIME_UID: "do_12.9"

10 | }

11

12 | model_details = client.repository.\
13 | store_model(model=\

14 | ’/home/dsxuser/work/model.tar.gz’,\
15 meta_props=model_metadata)

16

17 | model_uid = client.repository.\

18 | get_model_uid(model_details)

19

20 | print ( model_uid )

BERIZIN T 5 &, deployments.create BAEUF-UNHY
LTWeb—E2ftT5ZEHNTESH. WebH—U
IMEENTZET VL, ¥V a THRAT ST L TETVIEH
LAHBEIC A %, DUFICY a 7HRAROY » 7L a—
T v TR R

1 client.deployments.\

2 | DecisionOptimizationMetaNames.\
3 | INPUT_DATA: [

4 {

5 "id":"diet_food.csv",

6 "values" : diet_food

7 },

8 {

9 "id":"diet_food_nutrients.csv",
10 "values" : diet_food_nutrients
11 },

12 {

13 "id":"diet_nutrients.csv",

14 "values" : diet_nutrients

15 }

16 1,

17 client.deployments.\

18 | DecisionOptimizationMetaNames.\
19 | OUTPUT_DATA: [

20 {

21 "id":".x\.csv"

22 }

23 ]

24 | }

25

26 | job_details = client.deployments.\
27 | create_job(deployment_uid ,\

28 | solve_payload)

4.4 3 HEDFEVGT

AL EE S ATERBT 7)) r—a YIZBLT
b EOMFE LA 1 8Tl LBEMEE T VI X
LEBT TN r—va YR IAELIZEZFELLEEZD
ns.

4.1 FHoFFE, MPsRe TNy 7 a— FBIE
WG L) BUL T—20 OBREET A (PoC) IZIRE T
H5.

42HiDOTETIE, 7= V= RAEET— TV ETR

224 (28)

ETEDLIENL, ZOOOMBETRIZINTWVS,
4.3 HiOTEOFIE, EEERC AT —F ) 74
& 7%, Watson Machine Learning ® %%, Ku-
bernates N— A DT — VY A2 5> TW5BH 720, [FEF]
FHRE O S U R0 S R O R I % 2R AR S B By | 2 FR Ak
L, ==l 2 LES v, a— NS
OFME—F 205205, 29 LM% T 3 FH
D, AFIRRIZBVWTKRELRA) Yy b ek b,
DW= PERIHAT B2, IhsokEE
ML 72 LTE2SOMFETEEZ MW AT 5.

5. Watson Studio _E® Decision Optimiza-
tion iERAE

4 fiFTTHM L X912, Watson Studio (& SPSS
Modeler % Jupyter Notebook % L T Decision Op-
timization 72 EEBOHV - A 2 Ll FIcd o T
BY, BHOY—-CAZEGLCEELRY ) a—T 1
> % Watson Studio FCTHEEIRETH L. LITTIH,
FEHREOH ZHEEV ) 2 — 2 3 YFEEXHIRT 5.

51 BAQBEFR+~v——F 71 JTHBEREL

KETHAT B DI, EEOREFADRH Y, F72 De-
cision Optimization D> 7NV 7 7Y A ENT
WhHTr—ATHb. BAEHNRANEIY Y TVT 7 [5
WZHDWCHIBT 5 (1K 8).

52 MEOEE

BIAEBOY—7r T4 v T OL—Ar — A% BET
L. BEEMRIEITTIHITOOELY & > TV BT,
R ENE & MO HEFEEREIEHE T L LT o
T3 (9. gUTizEHomms ((Feu—r, @l
e, Fe) LBEET v AV (3 —, TLEC b
A=) BHoTWT, 1 AOBEEIZIERAK DD
i, —OOF ¥ A VTHEEICHT2EEETI L L
T2, ZZTHLIREMER [REN-TFHROFBN
TRmEE OWFRHEZ &AL 51213 &0 & 9 2@
T TU—=F 2 foizbwvnh] Thb.

53 TFAETFTIOBE

BEBEE AT — 512, EHEIEE
FIZTFMET NV ERES S, IEET—
Lol T MM EET VISR DD, BT
OFRXNxBET LI LT, EERTHDETLIL
LURETH H. LT O IO CHEDL L b
5.

54 Z£BEIITIERITHTA

EFNNTELE, EEXAY =2 ANT—5 L
52 ETHEBRIINT AMETETHSTRE LD,

FRL—=va XY —F
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customer_id age age_youngest child debt_equity gender bad_payment gold_card pension_plan |

15 45 12 45 o 0 0 o
16 43 12 43

42 35 8 35

2 w m =+ o

[

30 23 0 23 o
1

1

o © o o
o © o o

o
o
o
52 43 12 43 o

E9 REEML

i Savings Mortgage Pension

0 44256 0
1 46883 0
32387 0
25504 0
356979 1
29822

36721

5 &5 &8 & 68 6B 8 @

0
0
8756 0
0

112583

=
| — = = e~ e — s — St — Snl ~ eenl ~ Reeal— )

18143 0 1

10 R HIIGE

FERIIHERMETHEONS.

55 RELETIVOHEE

IFEF ¥ RV OFENE L R OFEE D S0 LD b o
TWhET5. oG INOOFMEERIOAT v
TTHLNEEEE AR AT LT, HivE
e [l o ] &3 2 &ELREL
BT 22 EDMRETH D, 2O, BEBHOBY
AR [H—BEEIERK L F v )V L EmOEHL
PATHE] LWV L — LA E VD LIk D,

56 RELLETFTINOHEA

RIE F C ORI L 72 i B LRI & R 7285 R 1, B

2020 £ 4 A7

FZANOWEGET v AV, BEEHEmMmO—E L 2 2. MBI
FAHIE L CTHRE L S NG E D 5 - 2 &1
%4 (K 10).

6. ¥&¥

ARTIE 1HEIT, BRERETV MM L723EB T
TV —va YHEORELRIURL, 2 8T, O
WL LTDY 5 R —E 2 TH5H Watson Studio
DR EATo 7.

3 HiTIE, 30 FDERT b ORMEILTY T THD
CPLEX O#ifr% 47\, 4 HiT Decision Optimization
& LT Watson Studio IZ#t& &> 2H %5 CPLEX
DI LT L7

5 HICIEZZOF LWHHA T REE 2 286V ) 22—
TaroflEiR L.

Watson Studio (&, TD X9 WM E €7 &
V) 2= a v RMAGEDLELH LEET 7Y
F=varERETLIODRET Ty P T A — bk
LCRELRLDTHD.

CPLEX (&, b3V ) 2 —3 a > L ofaIl &
D, SHRETETHROANILNLEEZ LN,

SEVH

[1] Carnegie Mellon University, IBM ILOG CPLEX
What is inside of the box?, http://egon.cheme.cmu.
edu/ewo/docs/rlima_cplex_ewo_dec2010.pdf (2019 4
12 17 HRH%E)

[2] IBM, Tutorial: Linear Programming, https://gith
ub.com/IBMDecisionOptimization/tutorials/blob/
master/jupyter/Linear_Programming.ipynb (2019 4
12 17 HRH%E)

[3] IBM, Planning/Scheduling with CP Optimizer, http
s://cp2019.adcp.org/PDFs/P-Laborie.pdf (2019 4
12 A 17 HR%)

[4] IBM, Decision Optimization, https://dataplatform.
cloud.ibm.com/docs/content/DO/DOWS-Cloud_hom
e.html (2019 4F 12 A 17 HBJED)

[5] IBM, Promoting financial products to bank cus-
tomers, https://github.com/IBMDecisionOptimizati
on/DOforDSX-MarketingCampaigns-example/blob/
master/jupyter/MarketingCampaigns.ipynb (2019 4
12 17 HRH%E)

(29) 225




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e30a430f330bf30fc30cd30c330c8516c958b306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200037002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers true
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


