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Thesis Abstract
Title of Thesis:

A New Mathematical Model of Mutually Complementary for Corporate Alliances

Name: Satoshi Tomita
Summary of Thesis:

In the research of corporate alliances in business administration studies, there have not been
any mathematical models presented to numerically represent the mechanism of the matching
phase of corporate alliance formation between two companies. Using the resource based view
(RBV) as a base framework combined with the concepts of flow and Give-and-Take along with
mathematical modeling techniques used in the cyber-informatics (Cl) field we construct the world's
first mathematical model to numerically calculate and express the mechanism of the establishment
of corporate alliances.

We consider a corporate alliance to be successful when the strengths of two companies
complement the weaknesses of each other and there is a stronger mutual complementary
relationship of these strengths and weaknesses between both companies. Corporate alliances are
considered more likely to be successful when the flow intensity is strong and flow balance is
maintained.

The characteristics representing main management resources including sales force, technical
ability, capital resources, and human resources are graded and expressed as a one-dimensional
matrix and bipolar vector. The relationship between two companies is then expressed as a two-
dimensional mapping with the mutually complementary strength expressed as the distance from
the point of maximum mutual complementarity.

This model is implemented in Python, making use of actual empirical data of 152 Japanese
companies in order to calculate the mutually complementary strength coefficients and compare
them for companies in both successful and unsuccessful alliances to verify the model validity.

This Mutually Complementary Model was further developed to include an “addition model” for
corporate alliances between companies in different business areas and a “synergistic model” in
order to measure the degree of willingness of each company in a corporate alliance.

Making use of this model, we can even select the optimal alliance partner in the case of multiple
potential alliance partners.

This proposed model is a flexible model that may be freely modified for future use to conform to
other desired models. Users can experiment with the number of parameters, grading and weighting
with various other corporate data not only for expressing relationships between companies, but

potentially for application to human relationship matters and even alliances between countries.

Keywords : Corporate Alliance, Mathematical Model, Matching Model, Resource Based View (RBV),

Mutually Complementary Relationship, Python Programming Language
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ZTOTYT « FEZTUT TWDINENTR D Z L2 TR, £ U7 - FIEOEZMNT &
fToC, HEHME - MEET NV E L TORAT AT 72, MAEMTE - MEET VBT 5%
T ROFHED A AT, ARDXE 6 DEY Th D,

AARENIZONTIE, BV TOEETY T L L TORBEIEZRALNPOETHEET S Z &2
VETHY, AARHBERE Ty A 22 L b TELHD, 22T, ABIRAARLT
WD IEBIOBNFRAERE (4 B, Rk 24 42E) ZHNT, O~ODKHIROEALZFH LT, &l
WOZRaTERE L, YT HFICENTE, ZORUHWRET—Z2OH T, EEREFL
TV DERENDIRWNILRECTIUNIEZ, M= Y TIZE DT, WIT, M%7 — X ITITE&RR L,
AR ERHRICZ < EER T ez, =Y 7k, =V 7FIicsnT, By Eifi,

Flo, AU —Fy MRFEEORA a7 LHINRTEDO A T TIZHOWNTIE, BHEOA a7 Lo T
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AEWELCETFEORATERE L, 22T vxA MITETORT < T 5728, 32.3%,
14. 8%, 13.6%., 4.1%, 35.2 Z&H|I DT WEHKN 4 L7257, 4 THI- T, VoA MHTZ LHT
DEETHNDEHEEAMFEE L, [To2Z &2 M50 L TEL,

MEET VBT, MER2T7 ORHOIZDDR—RA LT 57 =X 2T 5, £V T
DT HEEDL T L0, Xy MREEO VA FEHIRT ) 7 EDNRT 22 EDOL DT

L0 Ak, ZOFETNAEAAT - —2ABEHICER - AR TH D,

7.4 MEME - MEETAOHERIL

COXOREERBELTVWAT Y T ROFECI > TRaT T2 Li-bDid, AEDH 3=
~%5 6 ECIRE SN MHEMEEHEE T VIS, MEETFLE L TEMLE,

FHMFEET LA~OBIMIHIZY | FHEMFTEET L TO—2DHEBIZH Y B TH TV HEE
. RROHAMTERELHAR (FEE) CTHL2ZLTHREL, Z0—>DHAILEHY HTH
NI BAEDATE D EL T, MEET NV EZHAMTEET VBT 20%, adw) & LTEET 2 Z
L,

ZDLET, AL BHOT T4 T U AZBNT, AOMAER 27 (BERBHTY TORAa 7O
Z&) OfHE (Zarea(a)) & BHOEERERBHTY 7 DORAa 7 OFF (Zarea(b)) & MEH L7z,
ENEMERA 2T ORKMETEHY | MR E D OMNEE T TE Sy ST kD% %,
HMiEET MR LAEDE D00 EHE LT,

TIAT AOHMEMGE  MAETNAONITRERD, ZORTL > TROSNDHEA

TIAT U ADOMEEEFESZ & LT D,
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TIAT Y AORI L h5E- ML F VO APORX

N (s(max)—s(min))xlen(c) \2 , (s(max)—s(min)) Xlen(c) 2 (—(smax)-smin)Xlen© _ . \?
AP= X2 - -Xplus |+ — X minus

2 5 :
A(s(max) ~s(min)) xlen(c) )ZX )
‘) ) I o
] Yarea(a) +Xarea(b)
* X ad(w) X
len(c) Tarea(t)

2B, s(max) FFFE AT O8 KAt s (min) IEGF LA O fe /Mty len () i ZFF AU T OIHE G5EED | £ plusiZ IEO#EO#FI. ¥ minus
IFHOERDOFH, X area(a) XA O KXY TONMIEAIT O 4FiE L area(b) IZBHO ¥ )7 OMIEAT7 O friitad (w) (A 4
SEHRE DS O — 2D IHD MG O LA THSEEF N 20T 2% B 28, T area(t) i34 )T ONMSERATT Ol KAt TH 5,

FROKXTROEND T T4 7 AOMEMEE . HAMTEET LVORKEICINEETT LV ORK
% e LD MHAME - METTLVORKETE D, 0~1 OFOEKMEE 25 X HICIEFIEL
Bl AE . T34 T AONMEZEEEFERT & LT 5,

TIA T AONEAREEREHT AL, ROEY TH S,
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T4 T Y ADH I A5E - MIEEF VO MITAREAPC

S+A
APC=

T (ap)

- (s(max)—s(min)) xlen(c) | > (stmax)—s(min))Xlen(c) . 2 (—(stmax)-smin)xlen@ . . Y
S
= > X2 - 5 -Yplus |+ 5 - X minus

((s(max)—s(mim)xlcn(c))'-; 9
2 Y area(a) +X area(b)
A= X ad(w)| X -
len(c) X area(t)
‘/((s(nmx)--s(min))><len(c))2><
(s(max)—s(min))Xlen(c) |2 2 X area(t)
Ti(ap) = ( X2 =+ Xad(w) X — —
2 len(c) X area(t)

B s (max) Eaf 2 ode K s (min) (ZaF AT Of Mt len (o) & FF 2T O STHE (FEBED | £ plusiZIE O3 EO#F1, ¥ minus
XD EER DA, X area(a) iZALOE FEXVTOMIT AT O AL area(b) iZBH O E )T OMIE AT OAiF ad (w) i34 LA
SERIED ST O DD FHDM GO WA TIILE FNZIBMT B27%BLUE T 2B, T area () &% FEXIT7OMIEZAIT DR Kl TH 5.

7o & ziE, BHEHOBO XL Y HIZoWT, IR OFEOFE SN T2 o7m 835, (HHS
. BV, BME. dbkE, T of, kv b, #IMDICOWT, B TIUE 1L S LARTIE 0 &
1 IRTEATHNS THRIRT D,

At (1, 1, 0, 0, 1, 0, 1)

B#: (1, 0, 0, 1, 0, 1, 0)

Hx U7 ORI, (EHE, BEvE, B, bk Zoft, xo b W) = 8, 4, 3, 1, 9,
12, 5) ThiHID, AEOIE A2 TI1X 26, BHOME A 271X 21 T, ZOMAEDEONE

2a7 it 47 LB,

Ty MRFEE, ZOMEET VORBE - HHIZBN T, FDRNENI 2L TELIN, 4H,
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Xy MRGEEDRENIL, EFWICEEIIR->TEBY, £, ZORUVDOEET—ZOHIZIE, Ry b
R E SR ETHRENPNS DL EENTW2D, MEAa7 OHEE & L GEML, M
REDOUTA ML, ZORADLHHBIZEERRETH D,

MU, M CTOEERMSL, MEETTLVOBE - AHIZBWTEHEDRWNWEWN) ZLHTED
0L WS AAREWNTSGOREME « M/ MR, A TOlRGEEZMIEZE S LT O EEGHATE
V. ZOmT, I TOEEREMZ T TITAT> TWDLNENL, BEORA « 53HDOHEITIB
T, B boHLEZ, METTLOEE L LTGEMLE, BIRLT, HAENZT THRHNT S
ZEHARETH D,

ZITOBIE LTS AL BHIUCEIT DMMAEET MCEIT 2 adw) & 3 & LT, MAEMHELHE

BRUCEHE T D &, 18.43 L7 BY, F7=, T AEIES Lo NEAAEIX 0.5924 L7258,

7.5 152 DT —F (2O T D Python SFE THOEERE R

FRORICBIT D adW ICOWTIX, AFFETIE 3 & LT, HAHME - MEETLOEE (22
TlE. INEfE L ES) % Python SEBIC k> THEHHAIT- 7=,

152 4 LD T — X ZBITF DT T4 TV AR OMAEE (152 L& 152 #hoMIZ T, 121 #F
FIE) LT 74T v ARBILOMAE D (F UL 30 HHAFTE) DT 74 7 v ADMNERKD 7 Z
ZiX, K28 THDH, £l T ITA T VAR« AROL - RO IR O TFEIME, FRE, Fe/h

i, PRl EBEEICOWVWTIL, Z6DWEY THY, ZO7T7 7%, K29 ThDH,

17 NEAE AP OFHFEITRD X 51270 D, £9° . WOMAEMTEET LOMTIZHEIE L T\D X 91T,
KA AHSERRE DR MBI, sqrt ((16-0) "2 + (-16+0) "2) TEHE TX | [EMEICIT 22. 627416998 & 77

5, MWEEFHAT22.63, YIVEETT22.62 720, ZDALE - BAEOHAEMTHRE 13.68 & 725,

ZOMAMTETRE 13.68 b L ICMAEMEAFHE T2 L1220, filé LTWD At Btk
WORESRIE,
At (1, 1, 0, 0, 1, 0, 1)
B# (1, 0, 0, 1, 0, 1, 0)

LLTEBY, HIRTEORA (8, 4, 3, 1, 9, 12, 5) EFELTWAT-H, AfH=26, Bft=21
T, MBERA2TIXATIZRD, ZOMEAaT %, MEETALORIZY TEH D &
AP = 13.68 + 22.62/8 * 3 * 47/84 = 13.68 + 4.75 = 18.43 & 725, ZHUT K-> T., INEER
KdBILD,
B ONEE O KB, T(AP)=22.62 + 22.62/8 * 3 % 84/84 = 31.11 L7 57=8, Hld A+l - B
FEOMBEAR L, 18.43/31.11 = 0.5924 & 72 5,
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28 T TAT VAR » AR OINBARE DA

12

10

BHEON

RRATE AL D NI B RER

11

= fREL
s

#6 MBELRIORLSL « RERAL - £EOYHME, TR, HAME, K/IME, KHEE

NE {FE
BT TR FiF

FME 0319 0254 0288
B 0582 0.350 008
=B 0481 0136 0,036
i@ 0.300 0.262 0283
E4E1{E 0.28 027 028
EAE{E 11 3 £33
AR {E{EE 1 1 1
T — R 121 30 11476
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X 29 INBARKDRRIL « FRRIL » 2D H#k

DB FRERD AL - TR - D LS

0.700
0.600
Ctad
0500 - %
A
#0400 4 W
Gl Cld
ke 0.300 - it
Cld
Ctad
0.200 4 Yo
Ctad
0.100 - Bt aHE W
P R e
' EHE BEXE B
®m NIERET AT 0.319 0.582 0.181
B 0BT THir 0.254 0.390 0.136
RAIEFE 2iF 0,288 0.608 0.038

#AREO L VT, (EE L b e FET R

UbEDE S, 74T 2AOMBERBER BT LN TE L, ZhICKD, 7I9A4T A
DO EAHE « MEOKIET T ANEEET S 2 L R TS,

FHEMZE CHIAMAT oD T T4 7 v AOERRHI N Z — 7213 TR B¥ETYT (¥ —
Xy MREOFELET) ORLADELRDT ITAT VARND A I =X L% FEETIVIC

FAIATe Z LN TE T,

7.6 FHEMR - MEETADOELD

B3I~ ETRESNIT T4 7 U AOHEMGEHIET LTV AL Z LB TE TN o
TEET )T RRE LR LR DBURONREET VAR 7T ETEMNT S 2 LA TS, Python 55FT
KEEL, TORPET VOIEAEEZMERTE /T, ZhCkY, BEZ) T OMREEHHET VL

LTHRHL, 2ol ONFEMEEOINERE) 2RHT 25 2 LB wReL 2o,
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PTE8E ETTNDORRE2 : TITAT VAOMHERET IVOIER L BRIE

8.1 FMRETFNDBEM ~BROEENLEE~

WIT, TIAT AR DFERBICHT 2EMEET VIR ANDZ L LT D,

FEFL IMBEEL DT TAT AL > THBFEL LD RIT LD & T80, FELIL
RIFLIEWIEBROBIHZ L ST, T IAT L AT XDHFEHLEN O E NN E D Dk
FoTLKDEDRDHDEBZ D,

AR TREINTT 74T v AOMEMTZERFTT L ClE, BAROEAINR S TR0,
2 FREIZBWNWTITOND T 74 7 L AIZHBWTUEL, ZORENLIZRNIT T, A OREIZERRH -
Th, b FHOREITEHRNRTIUE, TIA TV AOKNDNHELL s LSS, W
DAEFEIZEEP HIUEL, S HICHNIA LT <2 d EHEHI S, WIS, W5 ORFEITERD 2T
ML, TI7A4T 2V AT & HIZREEC 25,

HEMTZET VL2808 (7 T4 7 o ZAOMAAMTRE) (TNEETVO8E (7747~
ADMAME) 2 LEDLELLOIL, BROBEBHMFTENTLHZLICLY, BRICET 2 EHRZE
BHET VTR AN, T 747 2 AOMEME « A - AHRET V2 IS 5, KICKDT &

X 30 DX 7D,

30 FHEMHS - K - HRET NV

< was: |+ | s )x Hie

8.2 HWEEFTNTOIREDFITEH
152 FEDAEFEITHOWNWT, TI7A4 T U AL DR EEEM~OERREZ 0 55~100 ST, FFEA%E

fHF721, Z D70 162 (OB DRSS T ONFEREIL, 62.8 J L 72> TV 5D,

19 ZHUCONWThH, AIROBY |, EFOFTET 2 24ORIOFE b EHIAT T 21T\ £ DgkIC
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BRROPIZIE, 78 BIERA~OER, BBl FEEME~DOER, SMBE DT T4 T L A~DERR L
W T B DB D MEND OFMRPEIET 08, FEREBZATNNSIHE LED X O &35 E8k
FRZ, 794 TV AL LD FERR~OBERE WO BLEAE A A G ERT 21T 572,

BRROBTOEALFT & LTL, 3 F = 2R L Thiz, T72b5, BAIZ X > TOHEN 2
ED0.8~1.2 DLV 4ED0.6~1.4, 6 O T S 0.4~1.6 DLV THDH, ZhHD
LB WTE, 0~100 s COFERAHT D 50 HA23 1 & 72D,

D DOEAHT TOMEETT IVOBINEITS T,

8.3. fHEMHSE « INE - FHEET VORI
HBEET NVIZOWTUL, 774 TV AOMAEMZET VIIINEET VE R LEDETZ L DI,
BAMTEZNTDHZ L5720, BHT R ERITRO LS ICRBTE S, B, 20

HNICE o TROOENDBIEZT T A7 L ADHRME LS & LT 5,

TIAT Y ADH AR E MEE-HITEE T M I AR A AM DX

(stmax)=s(min))Xlen(c) 2‘ (stmax)—s(min))Xlen(c) 2 (~(s(max)—s(min)) Xlen(c) . 2
AM= 5 X2 - 5 =X plus |+ = —X minus

(stmax)—s(min))Xlen(c)\ _,
X2
2 Y area(a)+ X area(b) mot(a) mot(b)

¥ X ad(w) X X X mot(w) X
X area(t) 100

X mot(w)

len(c)

B s (max) 1ZFE AT o8 K il s (min) (3 GF SO /M len () EEE AT ORTHE 8D « £ plustXIE D@1, E minus
PO HORAL L area(a) XA O FZ)T7OMIEAIT O Al X area(b) dBHOM EL)7OMIERAI7 O Aritad (w) (3H 4
SEHIEDISLIM DD DFHDAI D TATMILE TN 2B BAERUIET ZEAM. L area () 135 )7 OMIEAIT Dl KA mot (a)
FAHOEHDZ 27 mot (b) IZBEDEHD AT  mot (w) XKD TAHTFDEGWTH S,

X0, BRAEMICEHHE L TRE LT, BERROFEEDOMITFITBWWT, XA T ARNIMND ED
MAEbLDHITEAIN, LA XA TRAENTTCEHAMTZLTADLZEL,. 5B OHITEHRE L
LTRHLTHALZE MBS,
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FROKXTROONDT TAT o ADFMEZ, 0~1 ODROEF L7225 X512, HAEATIRE
DIKME EMBEMEORKIEZ E LEDLEZHDIZ, IKOBKOEH, T TH D mot (w) & Tz

BAETEST-bDE, TIAT VAR EESZ &35, HHAUL, ok Hick s,

TIAT Y ADH I AGE MSEHIEEFMIEETIA4T Y AR ACH N

(S+A)xM
AC= ——MmM8M8
T(ac)

” (stmax)—s(min))Xlen(c)\? , (stmax)=s(min))Xlen(c) 2 (—(stmax)-smim)xlen©) . . \?
S= 5 X2 - 5 -Yplus |+ 5 - ¥ minus

A(s(max)—s(min))xlcn(c))i2
2 Y area(a)+X area(b)

A= X ad(w) X
len(c) area(t)

mot(a) mot(b)
X Mot(w) X

X mot(w)

= x ad(w) X ————— X mot(w)?
2 len(c) area(t)

‘/((S<maxl—s(min))><len(c))‘—;2
(s(max) ~s(min) xlen©)?_, 2 area(t)
Tmo = X9 +

B, s(max) ZFFE LA O KA s (min) &EE LT O /ML len (o) XFEAANT OBTH B (R « © plusiZIE OB O#FFI, £ minus
B OHEBDFEA, X area(a) XA O FEZ)T OMILRIT O 4 L area(b) ZBHO% )7 OMIE A7 Ot ad (w) A H 4G
SERIEDSIM O — DO FHD O LA TMIELEFNZBINT B0 % BLUE T SR, £ area (0134 F)7 OMSEATT O KA mot (a)
A OBEHD AT . mot (b) IZBHD EHKD AT, mot (w) IZFERKD AT DEE G VTH 5.

7o ZUE AR At E BAEOBNTIWN T, BAEOERKAY A ££=90, BtE=40 &35 L, HHEHA
Iy oMFEELEFHT 2 L Tl 25,

0.8~1.2 DHFEDOYE  67.57

0.6~1.4 DHFEDLE  73.69

0.4~1.6 OFHFEDLAE  79.03
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ST, FOMBHEATERILLET 54 7 0 2MEEIL, Fit& 25,

y

0.8~1.2 OFHFEDLE 0. 440
0.6~1.4 ODFEDLAE 0. 352

0.4~1.6 OFHFEDLE  0.289

8.4 152 DT —F 2OV T D Python EFECTHOEBEMER

EFEDOXZ | Python SEECTEEL T, 774 7 AMEHE R Lz,

0.8~1.2 DHFEDT T A T 2 ARAL « RENLOAEDEDT T4 T 2 AMEHD 7 T 7 BEFE
31 CThD, TIAT UV ARNOMAEDLEDT 747 » AFEL, MBI EEAH Y | 7
FTAT U ARMSLDOMBE DD T T A 7 o AREUT A ENTARVMEM D D 5 & F R D, £T2,
B 32 & LCH#liT 2 X 91c, EAFITEZLIVIBS L2 0.6~1.4 DFHFEOT T A4 7 2 AKAL « R
FRNLORAEDEDT FA 7 o AFH, £ LT K33 ELTHEHETL2EIIC, 0.4~1.6 DL
TOT TAT VAR « RENLOMAEGDEDT T4 T AMFES FRICHE M LT,

SHIZ, 0.8~1.2, 0.6~1.4, 0.4~L 6 DR TDT T7A T 2 ARRSL « RERSLDT T AT A
FRELDNY) « e KME » B/MEDE L FTeb D, RT ThD, TIAT VARNDT AT A
T, EOMREDO AT =BT, £, FIE, KAE, RMEOWTHIZEBNTH, 7
TAT VARELDT FAT AR ED b SOEIEL 2> T %, HROESGVEZREL
TAEDI, TIAT UV ARILET TA TV ARRADEIGNREL 2> TS, TIAT AR
SEORBA DB OIRED ML L T T A T 2 ADRRSL ORI o ORI O EEMEOEI S (5L
N/ARERSE) &L RROL/ ARSI GRS Z L L L, ZOMENET VO ESEEZFHET 5 — 2D
L LT BB ETITHWTH D, AL/ ARBALHEEOEMENEWIEE, TT /L OIEYER R
Lo ZEEhs,

TIAT ADHAMFTEILET N TOT T A T ARLILOF A 7R E LRI O FEHIfE 0. 31
ET TAT 2V ARMNLOFE EARTETREEAREL D FHIE 0. 253 OEIE (BROL/AEKNL) 1 1. 225 Th -
Too RETRELTNDT I7A4 T ADMAEMTE - ME - HRET NV TIE, T IA 7T 2 ARILD
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T IAT VAMEEDFYIE0.319 &, TIAT UV ARKRSIDT 7 A T 2 A% 0. 269 OFEIE (5L
SE/ARRRAE) 1E1.186 & 7r o7,

ZORW, TIAT CAMAMTE - A - HEETMICHESEZZET, JV—E, 774
T UARSLE T TAT VU ARENLDEBFN TN D,

RE. TIA TV AMEEPMEL Th, RS L TOWBMAEDERH HEHIE, ABFSEOFE AT
FIFBEAFFEICOWT O TH 205, BEAFFEL (TR 29360 - HMETOFHRFELD
EFTOTIA4T L ADYE. BMFFEOH TOF AT T, £T L7 4y FLARNEZDT
o, i, 7747 AMREDREL ThH, REALE 725 TV DA EDERN DOFEEL T
WAHEHIL, FFOFEESCHINOMNZIMFST 22 LN TERNSTZY | FAEREDRI-T2D

LIy =20 o Thh, ZNbDI LT, AhROFAREL 25,

K31 0.8~1.2 DHETODT FA T VAR * RERMDT FA T v AMEED45H

BALETRIL DT 57 278 tBF08-1.2

CEs

BMBON L
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32 0.6~1.4DHERTDOT FAT VAR « RERILDT FA T v AMEED3H

B ETRILDT ST R FAFE06-1.4

1z

10
10

~
7 6 1
D 6
# =R
B LR
3
2
i T
X 33 0.4~1.6 DFHRTDT FA T VAR * REEDT FA T v AMEED 5340
B E TR D T ST 27 0416
7
5 & 566
6 :
5
g
¥
)]
# | =RiiT
B W TRIT
2
11
1
i

0.00 ]
0.03

WIT, 0.8~1.2, 0.6~1.4, 0.4~1.6 DAERTDT TA T VAR « RSO T T A T v A%
BeOVEE, BRRE. B/ME, BBEEOEEORICE L HT-LDMN, #RTTHD, 0.8~1.2, 0.6
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~1.4, 0.4~1.6 DHFET NV TDOT T4 7 » AREUTB N T, WTiLh | REMENEEHTE T
Wh, ZIUE, T IAT U AMREOGMANERS TRV EEARLTBY . UL, YT —
BT, ERDMERHEE LEABRER EITATIIRN I L2R LTV D,

T AT v AMFEDONEMEDELf T LT T I LT b ORI 34 ThH D, FHRET /L TD
HAMFICBNTIL, EAZLDRELI DT DE, T4 7 U ABER T > THO A RS
N5, Zhix, Bk (RHR) DEEWVWENTA—F—L L TEMNLELZLIZE->T, vyvF
T ORBMMNE L, EABRNE, MEETLVETEIVE, v v F U ITOBIBKRTTHZ &%
ARLTWD, ZhUE, HEOERENMbST-Z EORETHDL, /o, TI4 T A OH R

EORERAFT LT T I LI DMK 35 Thd, FHE L FEOER R N D,

7 0.8~1.2, 0.6~1.4, 0.4~1.6 DR TOT TA T VAR « RERILDT FA T Vv AR#K

DHHE, BKXE, &/ME, JREEOKEDR

o7 A FRE0E1 2) TP F A R0 4) TS F A RE041 6)
BT TR 2{E [ TplaL FiE B AT TRl 21{F
EHE 0237 0216 0.207 0.248 0192 0168 0228 0175 0142
BB 0743 0522 0743 0.743 0522 0743 0.743 0522 0.743
R AN 0108 0.055 0.036 0.064 0.045 0021 0037 0.021 0,008
o i 0224 0195 0183 0.208 0180 0148 0186 0166 0118
4518 0200 0110 0160 0170 0180 0110 0110 0150 0.060
kN | o g 4 805 10 3 675 7 3 713
RIE{E{EE ] 1 1 1 2 1 4 1 1
T — 8 121 30 11476 121 30 11476 121 30 11476
B EHEE EHD FHEE EED B4EE

015-020 017-018 010-011

0.20-0.21 018-015 011-012

021-022 014-015

HHEEOL A3 IS, HEL E~ R TR T 018-018
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34 TIAT UV AREOHEROEATITIZX 5EHEOEILDT T 7

ToAT RO AR CLIFEBEBOE(L
0.300
0.250 -
0.200 -

ﬁ 0,150 —
0.100 - -
0.050 -

00001 [ REE | 2 | mE | REI | 2 ESTRE
FoAF A FEE12) FoAFAREI0E 1) FPoAT7 L AARE0.4-1.6)
|=T41’:JfE 0.275 | 0.215 | 0.223 0.246 | 0.190 | 0.181 0.225 | 0172 | 0,152

K35 TIAT U AREOHERDOEAMTITICKDFREDOEILDT T 7

FPoAT L ARHOFEFEICL SPREDEL
0.300
0.250 -
0.200 - EEEEEE
B ouss | = =
0100 - = = e
0.050 - = o s -
W00 |y | aww | ek | mm o | rmw | e TR [ 2
FSAF AR 0812 ST AR (0.6-1.4) FoAT A FEID.4-1.6)
PR{E| 0269 | 0218 | 0213 0.241 | 0158 | 0165 0216 | 0147 | 0129

5T, 0.8~1.2 DFEFETD 152 HEDEET — X OT X TOMALEDLE (BIK) OT 747~
G D 7T 7K 36, 0.6~1.4 ODFHFTD 152 fLDORETFT —Z DT R TOMHLEPE (1K)

DT FAT v AEED 7T 75K 37, 0. 4~1.6 DFAFETD 1652 DT —Z OFT X TOMLE

86 /139



b (&K O7IA T 2RBD 7T 7K 38 Th D,

BRROESWIZONT, BB T D 0.8~1.2 DFFEI D, 0.6~1.4 OFFE, LT, 0.4
~1.6 DFHFALIBNELFITIZT D L SADILUNEIFH-> TE TN D, TiE, BRI VE
KOHBENL OV RESHTLKDbDEEZOND, BROYE 62.8 /. (s 100 ) ThoTo
DN 72 7 VBT, KELS 1 Z Tl TWeENRH 7D Tyt s D,
ZhIE T2 E2E BRROFHEmA 0.8 DA L EAROFHEA 1.2 DEEOMAGDLEDOLE, &
FHDN0.96 LR T IAT U AMFEN TR LT NI R DD TH D,

B, ZITC, MEMFOFEEMEELIT) L bMFITE DR, I b DREOSHIE, EHS
TN, R AEREZIT) ZEITHIRWEEX DD, 77 7 TOMRTERH
W K ONEIAME « i - BSOSO BAM T OEEG W TOB TORBH 2 REHIE D 5 2

LT,
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7/

k4 : tHEMSEET /LD Python EsgD 70 T J

ccdata. xls DT TA TV ARERATIT =7 VBA 7' 75 A

b
Sub R4 > 1_Click()
For i = 3 To 154
For j = 3 To 154
If Cells(i, j).Value = ”1” Then

If Not (Cells(j, i).Value = “1”) Then

MsgBox “Please verify the relations between No.’

and No.” and i — 2 and ” (maybe 1).”
Exit Sub
End If
Elself Cells(i, j).Value = “0” Then

If Not (Cells(j, i).Value = “0”) Then

MsgBox “Please verify the relations between No.’

and No.” and i — 2 and ” (maybe 0).”

Exit Sub
End If
End If
Next j
Next i
End Sub
ZZET
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- FAEMSEME, SREMREGIH M Python 7' 7775 A

b
# — coding: utf-8 —%-
import xlrd, xlwt
import numpy as np

from math import sqrt

parameters = 8

parameter_start = 29

success_cols = (1,2,3,4,5,6,7)

fail _cols = (8,9, 10, 11, 12, 13, 14)

all_cols = (15,16, 17, 18, 19, 20, 21)
all_success_cols = (22,23, 24, 25, 26, 27, 28)

all success fail cols = (29, 30, 31, 32, 33, 34, 35)

all_fail_cols = (36, 37, 38, 39, 40, 41, 42)

def title():
for i in success_cols:
outputsheet. write (0, i, u’ Jkiz’)
for i in fail_cols:
outputsheet. write (0, i, u’ RNA%3Z’)
for i in all_cols:
outputsheet. write (0, i, u &)

for i in all_success_cols:
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outputsheet. write (0, i, u K-S )
for i in all_success_fail_cols:

outputsheet. write (0, i, u &-%—FR")
for i in all_fail_cols:

outputsheet. write (0, i, u &-FR")
outputsheet.write (1, 0, u %)

outputsheet. write (2, 0, u F¥JE)

def success(): # E&AZ

0,

relbook=x1rd. open_workbook ( cdata. x1s’)
relsheet=relbook. sheet_by_index (1)

number, namel, name2, suml, sum2, intensity, coefficient = (O, O, O, O, O,

for i in range(0, len(code)):
for j in range(0, len(code)):
vector = parameter_array (i, :) — parameter_array (], :)
plus=0
minus=0
for k in range(len(vector)):
if vector (k) >0 : plus+=vector (k)
else : minust+=vector (k)
if relsheet. cell (code(i)+1, code (j)+1). value ==
number. append (str (code(i)) + 7 =7 + str(code(j)))

namel. append (name (i))

name2. append (name (j))
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suml. append (sum(i))
sum2. append (sum (j))
intensity. append ( sqrt( (2% (4%len(vector)/2))#**x2 ) -
sqrt ( (4xlen(vector)/2-plus)**2 + (—4%len(vector)/2-minus)**2 ) )
coefficient. append( 1 — sqrt( (4*len(vector)/2-plus)#*2
+ (=4%*len(vector)/2-minus)**2 ) / sqrt( (2% (4%len(vector)/2))**x2 ) )
for i in success_cols:
outputsheet. write(1, i, len(number))
for i in range(0, len (number)) :
outputsheet. write (i+3, success_cols(0), number(i))
outputsheet. write (i+3, success_cols(1), namel(i))
outputsheet. write (i+3, success_cols(2), suml(i))
outputsheet. write (i+3, success_cols(3), name2(i))
outputsheet. write (i+3, success_cols(4), sum2(i))
outputsheet. write (i+3, success_cols(5), intensity(i))
outputsheet. write (i+3, success_cols(6), coefficient(i))
outputsheet. write (2, success_cols(2), np.average (suml))
outputsheet. write (2, success_cols(4), np.average (sum2))
outputsheet. write (2, success_cols(5), np.average(intensity))

outputsheet. write (2, success_cols(6), np.average (coefficient))

def fail(): # ApKST
relbook=x1rd. open_workbook ( cdata. x1s’)
relsheet=relbook. sheet_by_index (1)

number, namel, name2, suml, sum2, intensity, coefficient = (), O, O, O, 0
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0, 0
for i in range(0, len(code)):
for j in range(0, len(code)):
vector = parameter_array (i, :) — parameter_array(j, :)
plus=0
minus=0
for k in range (len(vector)):
if vector (k) >0 : plus+=vector (k)
else : minust=vector (k)
if relsheet. cell(code (i) +1, code (j)+1).value == 0 :
number. append (str (code(i)) + 7 =7 + str(code(j)))
namel. append (name (i))
name2. append (name (j))
suml. append (sum(i))
sum2. append (sum(j))
intensity. append ( sqrt( (2%(4%len(vector)/2))#**x2 ) -
sqrt ( (4*xlen(vector)/2-plus)**2 + (—4*len(vector)/2-minus)**2 ) )
coefficient. append( 1 — sqrt( (4*len(vector)/2-plus)*2
+ (~4%*len(vector)/2-minus)**2 ) / sqrt( (2% (4%len(vector)/2))**2 ) )
for i in fail_cols:
outputsheet. write (1, i, len(number))
for i in range (0, len (humber)) :
outputsheet. write (i+3, fail_cols(0), number (i))
outputsheet. write (i+3, fail cols(l), namel (i))
outputsheet. write (i+3, fail _cols(2), suml(i))

outputsheet. write (i+3, fail cols(3), name2(i))
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outputsheet. write (i+3, fail cols(4), sum2(i))

outputsheet. write (i+3, fail _cols(5), intensity(i))

outputsheet. write (i+3, fail_cols(6), coefficient(i))
outputsheet. write (2, fail_cols(2), np.average (suml))
outputsheet. write (2, fail_cols(4), np.average (sum2))
outputsheet.write (2, fail_cols(5), np.average (intensity))

outputsheet. write (2, fail_cols(6), np.average(coefficient))

def all(): # &t
relbook=x1rd. open_workbook ( cdata. x1s’)
relsheet=relbook. sheet_by_index (1)
number, namel, name2, suml, sum2, intensity, coefficient = (O, O, O, O, O,
0, 0
for i in range(0, len(code)):
for j in range(0, len(code)):
vector = parameter_array (i, :) — parameter_array (], :)
plus=0
minus=0
for k in range(len(vector)):
if vector (k) >0 : plus+=vector (k)
else : minust+=vector (k)
if code(i) != code(j) :
number. append (str (code(i)) + 7 =7 + str(code(j)))

namel. append (name (i))

name2. append (name (j))
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suml. append (sum(i))
sum2. append (sum (j))
intensity. append ( sqrt( (2% (4%len(vector)/2))#**x2 ) -
sqrt ( (4xlen(vector)/2-plus)**2 + (—4%len(vector)/2-minus)**2 ) )
coefficient. append( 1 — sqrt( (4*len(vector)/2-plus)#*2
+ (=4%*len(vector)/2-minus)**2 ) / sqrt( (2% (4%len(vector)/2))**x2 ) )
for i in all cols:
outputsheet. write(1, i, len(number))
for i in range(0, len (number)) :
outputsheet. write (i+3, all_cols(0), number (i))
outputsheet. write (i+3, all_cols(1), namel(i))
outputsheet. write (i+3, all_cols(2), suml(i))
outputsheet. write (i+3, all_cols(3), name2(i))
outputsheet. write (i+3, all_cols(4), sum2(i))
outputsheet. write (i+3, all_cols(5), intensity(i))
outputsheet. write (i+3, all_cols(6), coefficient(i))
outputsheet. write (2, all_cols(2), np.average (suml))
outputsheet. write (2, all_cols(4), np.average (sum2))
outputsheet. write (2, all_cols(5), np.average(intensity))

outputsheet. write (2, all_cols(6), np.average(coefficient))

def all_success(): # -7
relbook=x1rd. open_workbook ( cdata. x1s’)
relsheet=relbook. sheet_by_index (1)

number, namel, name2, suml, sum2, intensity, coefficient = (), O, O, O, 0
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0, 0
for i in range(0, len(code)):
for j in range(0, len(code)):

vector = parameter_array (i, :) — parameter_array(j, :)

plus=0

minus=0

for k in range (len(vector)):
if vector (k) >0 : plus+=vector (k)
else : minust=vector (k)

if  (relsheet.cell(code(i)+1, code (j)+1).value != 1) and

(code (i) != code(j)):

” ”

number. append (str (code (i)) + 7 - + str(code(j)))
namel. append (name (i) )
name2. append (name (j))
suml. append (sum(i))
sum?2. append (sum(j))
intensity. append( sqrt( (2% (4*len(vector)/2))*%x2 ) -
sqrt ( (4xlen(vector)/2-plus)**2 + (=4*len(vector)/2-minus)**2 ) )
coefficient. append( 1 — sqrt( (4*len(vector)/2-plus)*2
+ (-4xlen(vector) /2-minus)**%2 ) / sqrt( (2%(4*len(vector)/2))**2 ) )
for i in all_success_cols:
outputsheet. write(1, i, len(number))
for i in range (0, len (number)) :
outputsheet. write (i+3, all_success_cols(0), number(i))
outputsheet. write (i+3, all_success_cols(1), namel (i))

outputsheet. write (i+3, all_success_cols(2), suml(i))
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outputsheet. write (i+3, all_success_cols(3), name2(i))
outputsheet. write (i+3, all_success_cols(4), sum2(i))
outputsheet. write (i+3, all_success_cols(5), intensity(i))
outputsheet. write (i+3, all_success_cols(6), coefficient(i))
outputsheet. write (2, all_success_cols(2), np.average (suml))
outputsheet. write (2, all_success_cols(4), np.average (sum2))
outputsheet. write (2, all_success_cols(5), np.average(intensity))

outputsheet. write (2, all_success_cols(6), np.average(coefficient))

def all_success_fail(): # Afl—p - ANARAL
relbook=x1rd. open_workbook (" cdata. x1s’)
relsheet=relbook. sheet_by_index (1)
number, namel, name2, suml, sum?2, intensity, coefficient = (), O, O, 0O, O
0, 0
for i in range(0, len(code)):
for j in range(0, len(code)):
vector = parameter_array(i, :) — parameter_array(j, :)
plus=0
minus=0
for k in range(len(vector)):
if vector (k) >0 : plus+=vector (k)
else @ minust=vector (k)
if  (relsheet.cell(code(i)+1, code (j)+1).value != 1) and
(relsheet. cell(code (i)+1, code (j)+1).value != 0) and (code(i) != code(j)):

” ”

number. append (str (code(i)) + 7 - + str(code(j)))
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namel. append (name (i))
name2. append (name (j))
suml. append (sum(i))
sum2. append (sum (j))
intensity. append ( sqrt( (2% (4%len(vector)/2))**x2 ) -
sqrt ( (4xlen(vector)/2-plus)**2 + (—4%len(vector)/2-minus)**2 ) )
coefficient. append( 1 — sqrt( (4*len(vector)/2-plus) k2
+ (=4*len(vector)/2-minus)**2 ) / sqrt( (2% (4%len(vector)/2))**x2 ) )
for i in all_success_fail_cols:
outputsheet.write(1, i, len(number))
for i in range(0, len (number)) :
outputsheet. write (i+3, all_success_fail cols(0), number(i))
outputsheet. write (i+3, all_success_fail_cols(1), namel(i))
outputsheet. write (i+3, all_success_fail cols(2), suml(i))
outputsheet. write (i+3, all_success_fail_cols(3), name2(i))
outputsheet. write (i+3, all_success_fail cols(4), sum2(i))
outputsheet. write (i+3, all_success_fail cols(5), intensity(i))
outputsheet. write (i+3, all_success_fail _cols(6), coefficient(i))
outputsheet. write (2, all_success_fail_cols(2), np.average (suml))
outputsheet. write (2, all_success_fail_cols(4), np.average (sum2))
outputsheet. write (2, all_success_fail_cols(5), np.average (intensity))

outputsheet. write (2, all_success_fail_cols(6), np.average (coefficient))

def all_fail (): # &ft-—Riksr

relbook=x1rd. open_workbook ( cdata. x1s’)
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relsheet=relbook. sheet_by_index (1)
number, namel, name2, suml, sum2, intensity, coefficient = (), O, O, 0O, 0
0, 0
for i in range(0, len(code)):
for j in range(0, len(code)):
vector = parameter_array (i, :) — parameter_array(j, :)
plus=0
minus=0
for k in range(len(vector)):
if vector (k) >0 : plus+=vector (k)
else : minust=vector (k)
if  (relsheet.cell(code(i)+1, code (j)+1).value != 0) and
(code (i) != code(j)):
number. append (str (code(i)) + 7 =7 + str(code(j)))
namel. append (name (i) )
name2. append (name (j) )
suml. append (sum(i))
sum?2. append (sum(j))
intensity. append( sqrt( (2% (4*len(vector)/2))*%x2 ) -
sqrt ( (4*xlen(vector)/2-plus)**2 + (=4*len(vector)/2-minus)**2 ) )
coefficient. append( 1 — sqrt( (4*len(vector)/2-plus)*2
+ (-4xlen(vector) /2-minus)**%2 ) / sqrt( (2%(4*len(vector)/2))**2 ) )
for i in all_fail_cols:
outputsheet. write (1, i, len(number))
for i in range (0, len (number)) :

outputsheet. write (i+3, all_fail_cols(0), number(i))
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outputsheet. write (i+3, all_fail_cols(1), namel(i))
outputsheet. write (i+3, all_fail cols(2), suml(i))
outputsheet. write (i+3, all_fail_cols(3), name2(i))
outputsheet. write (i+3, all_fail cols(4), sum2(i))
outputsheet. write (i+3, all_fail cols(5), intensity(i))
outputsheet. write (i+3, all_fail cols(6), coefficient(i))
outputsheet. write (2, all_fail cols(2), np.average(suml))
outputsheet. write (2, all _fail cols(4), np.average (sum2))
outputsheet. write (2, all_fail cols(5), np.average(intensity))

outputsheet.write (2, all_fail_cols(6), np.average (coefficient))

inputbook=x1rd. open_workbook ( cdata. x1s’)
inputsheet=inputbook. sheet_by_index (0)

0, 0, 0

code, name, sum
parameter_array = np. zeros ((0))
for row in range (11, inputsheet.nrows):

code. append (int (inputsheet. cell (row, 0). value))

name. append (inputsheet. cell (row, 1). value)

sum. append (inputsheet. cell (row, 37). value)

parameter_record = np. zeros ((0))

for i in range (parameter_start, parameter_start+parameters):

parameter_record = np. append (parameter_record

int (inputsheet. cell (row, i). value))

parameter_array = np.concatenate((parameter_array, parameter_record), axis=0)

parameter_array. resize((len(code), parameters))
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outputbook=x1wt. Workbook ()
outputsheet=outputbook. add_sheet (" sheet 1)
title()

success ()

fail()

all()

all_success ()

all_success_fail ()

all_fail ()

outputbook. save (" comp. x1s’)

ZZET
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/4
\
N,

165 : IMBEETI « HEET /LD Python SEEDO S0 s/ 5

# —x- coding: utf-8 —-
import xlrd, xlwt
import numpy as np

from math import sqrt

INPUT_FILE = . /cdata. x1ls’ t A1 7740
OUTPUT_FILE = . /comp2. x1s’ #t 7711
x1_Data_Start = 11 #t Excel DTE MO T —Z BNihE 5

29 # AR DEAES

x1_Status_Start

x]1_Status_Items = 8 # RATGADOIEH L
x1_Area_Start = 42 # Husk OB LA
x1_Area_ltems = 7 # HukOTE H 2K
x1_Motive_Col = 49 t LBRDY

vector = 8 # MHEMEDOT VL

Comp_Max = sqrt (2% ((4%vector/2)**2))

Area Weight = (8, 4, 3, 1, 9, 12, 5) # s O EALHT (AR, BvE, g, dbkeE, = o

fill, &> b, {E5h)

Area_Max = np. sum(Area_Weight) * 2 # oA NEINE L2 & & ORKIE
Motive_Min = (0.8, 0.6, 0.4) # 05RO
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Motive Max = (1.2, 1.4, 1.6)

# HJHHDOSRE S

brankl, ¥

Codel_Col, Code2_Col, Namel _Col, Name2_Col, Comp_Col, Areas_Col, Motivel_Col,
Motive2 Col, ¥

ResultA_Col, RatioA_Col, ResultMl_Col, ResultM2_Col, ResultM3_Col, RatioMl_Col,
RatioM2_Col, RatioM3_Col, ¥

brank2, ¥

S_Codel_Col, S_Code2_Col, S _Namel Col, S_Name2 Col, S_Comp_Col, S_Areas_Col,
S_Motivel Col, S Motive2 Col, ¥

S_ResultA_Col, S_RatioA_Col, S_ResultMl_Col, S_ResultM2_Col, S_ResultM3_Col,
S_RatioMl _Col, S_RatioM2_Col, S_RatioM3_Col, ¥

brank3, ¥

F_Codel_Col, F_Code2_Col, F_Namel Col, F Name2_Col, F_Comp_Col, F_Areas_Col,
F_Motivel_Col, F_Motive2_Col, ¥

F_ResultA_Col, F _RatioA_Col, F_ResultM1_Col, F_ResultM2_Col, F_ResultM3_Col,

F_RatioMl_Col, F_RatioM2_Col, F RatioM3_Col ¥

,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, ¥

31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50)

class Analyze:

def __init_ (self):
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def

self.

self.

self.

self

self.

self

self.

self.

self

self

self.

0

__code

__name = ()

_alliance = ()

._comps = ()

__areas = ()

._motive = ()

__motive _comb = ()

__result_add = ()

._ratio_add = ()

._result mul = ()

_ratio mul = ()

# 2t D RS, ANERAL

#t IR YT 152 X 152 £t

# HiEE 152 X152 #

IR

BRLIAXRDLR

# B

# RE

# NGRS fi

# R

get_lastrow(self, sheet):

lastrow = 0

for row in range(xl_Data_Start, sheet.nrows):

lastrow+=1

if sheet. cell (row, 0).value == "’ : break

self. _lastrow = xl_Data_Start + lastrow

print “the last row is ”

”

+ str(self.__lastrow) + (7 + str(self
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x1 Data_Start) + 7 entries)”

def get_codename (self, sheet):

print “append code, name”

for row in range (x]1_Data_Start, self._ lastrow):
self. _ code. append (int (sheet. cell (row, 0). value))

self. _ name. append (sheet. cell (row, 1). value)

def calc(self, sheet):
print “calculating”
self. calc_comp (sheet)
self. calc_area(sheet)

self. calc_motive (sheet)

result_add, ratio_add = (), 0
result_max_add = Comp_Max + Area_Max
for i in range(len(self._ comps)):
result_add = self.__comps(i) + self.__areas(i)
ratio_add = result_add / result_max_add
self. _result_add. append (result_add)
self. _ ratio_add. append(ratio_add)
fiprint len(self._ result_add)

#iprint len(self. ratio_add)
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for i in range(len(Motive Max)): # 0,1, 2
result mul, ratiomul = (), 0
result_max_mul = (Comp_Max + Area_Max) * Motive Max(i) * Motive Max(i)
#iprint result_max_add
#print result_max_mul
for j in range(len(self.__comps)):
r_mul = (self. __comps(j) + self. __areas(j)) *
self. _motive_comb(i+1) (j)
result_mul. append (r_mul)
ratio_mul. append (r_mul/result_max_mul)
r_mul =0
self. _result_mul. append (result_mul)
self. __ratio_mul. append(ratio_mul)
fiprint self._ ratio_mul

#iprint len(self._ ratio_mul)

def calc_comp (self, sheet):

print “append comp”

status_array = np. zeros ((0))
for row in range (x1_Data_Start, self.__ lastrow):
status_record = np. zeros ((0))
for col in range (x1_Status_Start, xl_Status_Start+xl_Status_Items):

status_record = np. append (status_record,
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int (sheet. cell (row, col). value))
status_array = np.concatenate((status_array, status_record), axis=0)

status_array. resize ((len(self. __code), x1_Status_Items))

comp = ()
for i in range(len(self.__code)):
for j in range(len(self._ code)):
vector = status_array(i, :) — status_array(j, :)
plus = 0
minus = 0
for k in range (len(vector)):
if vector(k)>0 : plus+=vector (k)
else : minust=vector (k)
comp = sqgrt( 2%((4*len(vector)/2)*x2) ) - sqrt( (4*%len(vector)/2-
plus)#*%2 + (-4*len(vector)/2-minus)**2 )
self._ comps. append (comp)
#iprint self.__comps

#tiprint len(self.__comps)

def calc_area(self, sheet):

print “append area”

areas, area_sum = (), ()
area_array = np. zeros ((0))

for row in range (x]l_Data_Start, self._ lastrow):
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area_record = np. zeros ((0))
for col in range (x1_Area_Start, xl_Area_Start+xl_Area_ltems):
if sheet. cell (row, col).value == "’ : # regard empty cell as 0
area_record = np. append (area_record, 0)
else: # if 1, multiply area weights
area_record = np. append (area_record
int (sheet. cell (row, col). value) * Area_Weight (col-x1_Area_Start))
area_array = np. concatenate ((area_array, area_record), axis=0)
#print area_record

area_array. resize ((len(self.__code), xl_Area_Items))

for i in range(len(self._ code)): # add each area scores
for j in range(len(self._ code)):
area = area_array(i, :) + area_array(j, :)

areas. append (area)

area_sum = np. sum(areas, axis=1) # total of each 7 areas

for i in range(len(area_sum)):

self. __areas. append (area_sum(i))

fiprint self.__ areas

fiprint len(self.__areas)

def calc_motive(self, sheet):
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print “append motive”

motive_input = ()
for row in range(x1_Data_Start, self.__lastrow):

motive_input. append (int (sheet. cell (row, x1_Motive_Col). value))

self. __motive. append (motive_input)

for i in range(len(Motive_Max)):
motive_weight = ()
for j in range (len(motive_input)):
motive_weight. append (((Motive_Max (i) -Motive_Min(i))/100. 0)
motive_input (j) + Motive_Min(i))

self. __motive. append (motive_weight)

for i in range(len(self.__motive)):
motive_comb = ()
for j in range (len(motive_input)):
for k in range (len(motive_input)):
motive_comb. append (self. _motive(i) (j)*self._motive(i) (k))

self. __motive_comb. append (motive_comb)

fiprint len(self.__motive)

#print len(motive_input)
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def check_alliance(self): # 152%(x-1) + y — 1

print “check alliances”

relbook=x1rd. open_workbook (INPUT_FILE)
relsheet=relbook. sheet_by_index (1)
for i in range(len(self.__code)):
for j in range(len(self._ code)):
if relsheet. cell (self.__code(i)+1, self.__code(j)+1).value == 1 :
self.__alliance. append (1)
elif relsheet.cell (self._ code(i)+1, self._ code(j)+1).value == 0 :
self.__alliance. append (0)
else:

self.__alliance. append (2)

fiprint self.__alliance

def write_title(self, sheet):

print “write output titles”

sheet. write (0, brankl, u &%k >>)
sheet. write (0, Codel Col, u {E¥&K7= 1)
sheet. write (0, Code2_Col, u’ {E¥EFHE = 2")
sheet. write (0, Namel Col, u’ 124 1)
sheet. write (0, Name2 Col, u’ {E34 2°)

sheet. write (0, Comp_Col, u FHHEMH5E
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sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write(0,

write (0,

.write (0,

Areas Col, u HUEA&E)

Motivel Col, u 5% 1)

Motive2 Col, u' 5% 2")

ResultA_Col, u’ AN%AHE)

RatioA_Col, u” MNEAR%EL)

ResultM1_Col, str (Motive_Min(0))+u’ - +str Motive_Max(0)))
ResultM2 Col, str(Motive Min(1))+u’ = +str Motive Max(1)))
ResultM3_Col, str (Motive Min(2))+u’ - +str Motive_Max(2)))
RatioMl Col, str(Motive Min(0))+u - +str (Motive Max(0)))
RatioM2_Col, str(Motive Min(1))+u — +str Motive_Max(1)))
RatioM3 Col, str(Motive Min(2))+u - +str (Motive Max(2)))
brank2, u’ ENL DY)

S_Codel_Col, u {E¥#HHE 1)

S_Code2_Col, u' {¥&EH 2")

S_Namel_Col, u {E34 1)

S_Name2_Col, u ¥4 2°)

S_Comp_Col, u FHAAfHE

S_Areas_Col, u #MisA&3E;)

S_Motivel_Col, u' %% 1)

S_Motive2_Col, u' 5% 2")

S_ResultA_Col, u’ JNEEAHE)

S_RatioA_Col, u’ MHFREL)

S_ResultM1_Col, str(Motive Min(0))+u = +str Motive Max(0)))
S_ResultM2_Col, str(Motive_Min(1))+u’ = +str Motive_Max(1)))
S_ResultM3_Col, str(Motive Min(2))+u — +str Motive Max(2)))

S_RatioM1_Col, str(Motive Min(0))+u’ = +str Motive Max(0)))
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def

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

.write (0,

write (0,

S _RatioM2 Col, str(Motive Min(1))+u’ = +str Motive Max(1)))
S_RatioM3_Col, str(Motive Min(2))+u’~ +str(Motive Max(2)))
brank3, u REKSE DY)

F_Codel Col, u {E¥FE 5 17)

F_Code2_Col, u {R¥&HK52")

F_Namel_Col, u {234 1)

F_Name2_Col, u’ {34 2°)

F_Comp_Col, u’ fHAAH5E

F_Areas_Col, u HkA&GEE)

F Motivel Col, 5% 1)

F_Motive2_Col, v R%5% 2")

F_ResultA_Col, u’ JNEfE’)

F_RatioA_Col, u ME{REL)

F_ResultMl_Col, str(Motive Min(0))+u’ = +str Motive_Max(0)))
F ResultM2 Col, str(Motive Min(1))+u’ = +str Motive Max(1)))
F_ResultM3_Col, str(Motive_Min(2))+u’ = +str Motive_Max(2)))
F RatioMl Col, str(Motive Min(0))+u — +str (Motive Max(0)))
F_RatioM2_Col, str(Motive_Min(1))+u’ = +str Motive Max(1)))

F RatioM3 Col, str(Motive Min(2))+u — +str (Motive Max(2)))

write (self, sheet):

print “write output value”

row = 1

value

=0
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for i in range(0, len(self.__code)):
for j in range(0, len(self.__code)):
if i 1= j:
sheet. write (row, Codel_Col, self.__code(i))
sheet. write (row, Code2_Col, self.__code(j))
sheet. write (row, Namel Col, self. name(i))
sheet. write (row, Name2_Col, self._ name(j))
sheet. write (row, Comp_Col, self.__ comps(value))
sheet. write (row, Areas Col, self. areas(value))
sheet. write (row, Motivel_Col, self._ motive(0) (i))
sheet. write (row, Motive2_Col, self.__motive(0) (j))
sheet. write (row, ResultA_Col, self._ result_add(value))
sheet. write (row, RatioA Col, self. ratio add(value))
for k in range(len(self.__result_mul)): # 0,1, 2
sheet. write (row, Resul tM1_Col+k,
self. _result_mul (k) (value))
sheet. write (row, RatioMl Col+k, self. ratio mul (k) (value))
row+=1

value+=1

row = 1
value = 0
for i in range(0, len(self.__code)):
for j in range (0, len(self.__code)):
if i 1= j and self.__alliance(value) == 1:

sheet. write (row, S_Codel_Col, self._ code(i))
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sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

sheet

sheet.

for k in range(len(self.__result_mul)): # 0,1, 2

write (row,

.write (row,

write (row,

.write (row,

write (row,

.write (row,

write (row,

.write (row,

write (row,

S_Code2_Col, self._ code(j))
S Namel Col, self. name(i))

S_Name2_Col, self._ name(j))

S_Comp_Col, self._ comps (value))

S _Areas Col, self. areas(value))

S_Motivel Col, self.__motive(0) (i))

S_Motive2_Col, self._ motive(0) (j))

S _ResultA Col, self. result_add(value))

S _RatioA Col, self. ratio_add(value))

sheet. write (row,

self. _result_mul (k) (value))

sheet. write (row,

self. _ratio_mul (k) (value))

row+=1

value+=1

row = 1

value = 0

for i in range(0, len(self.__code)):

for j in range(0, len(self.__code)):

if i != j and self.__alliance(value) == 0:
sheet. write (row, F_Codel Col, self.__code(i))
sheet. write (row, F_Code2_Col, self._ code(j))
sheet. write (row, F_Namel Col, self.__name(i))
sheet. write (row, F_Name2_ Col, self._ name(j))
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sheet. write (row, F_Comp_Col, self.__comps(value))
sheet.write (row, F_Areas Col, self. areas(value))
sheet. write (row, F Motivel Col, self. motive(0) (i))
sheet. write (row, F_Motive2_Col, self._motive(0) (j))
sheet. write (row, F ResultA Col, self. result add(value))
sheet.write (row, F RatioA Col, self. ratio_add(value))
for k in range(len(self.__result_mul)): # 0,1, 2
sheet. write (row, F _ResultMl_Col+k
self. __result_mul (k) (value))
sheet. write (row, F_RatioMl_Col+k
self. _ratio_mul (k) (value))
rowt=1

value+=1

. ) . , .
if _ name_ == _ main__ :

analyze = Analyze()

inputbook=x1rd. open_workbook (INPUT_FILE)

inputsheet=inputbook. sheet_by_index (0)

analyze. get_lastrow(inputsheet)

analyze. get_codename (inputsheet)

analyze. calc (inputsheet)
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analyze. check_alliance ()

outputbook=x1wt. Workbook ()

outputsheet=outputbook. add_sheet ( sheet 1’)

analyze.write_title (outputsheet)

analyze. write (outputsheet)

try:
outputbook. save (OUTPUT_FILE)
except Exception,e:
print e

pass
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