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ABSTRACT

The first bone marrow attempt was began in1956 and completed in 1957.
However numerous failures occurs in between year of 1950s and 1960s Thru out
the years, Human Leukocyte Antigen (HLA) study has significate breakthrough, and
facilitated successful cases of bone marrow transplants. 1992, Ms. Wen Wenling
suffering from blood cancer during her study abroad, and she could not find any
match in non-relative paring in oversea. Thru her study blood cancer relevant
documents and realized, she has to come back Taiwan promoting non-relative paring
in HLA examine. Ms. Wen visited founder, Master Cheng Yen, of Tzu-Chi Buddhist
foundation and ask to establish bone morrow data bank. Legislative Yuan corrected
the regulation, allow HLA non-relative paring donation. Tzu-Chi foundation
officially established bone marrow data bank in Oct, 1993. The data bank has been
created for 31-years, volunteers, patients care team and Tzu-Chi bone marrow data
center hold more than 100 times of promoting registration for examine HLA types.
The center joined World Marrow donation association (WMDA), began set up
standard operation process and training courses, also follow national sanitation
regulation to take 10cc blood from volunteers for examine and register in data bank.
There are 450 thousand registration and 6000 donations for domestic and global
patients without any compensation. Taiwan is globally top two country donation
rate from its total registrations. Tzu-Chi bone marrow data bank center help Taiwan’s
name emerged in the international medical society.

I had studied best performance bone marrow data banks, German, and Japan, also
studied Taiwan blood organization understand the key success factors. The analysis
is try to understand these three organizations, and try to discover life-time cycle

developing important factors such as stakeholders, Hider theory and Social Network
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Analysis (SNA) for assist Tzu-Chi bone marrow data bank center become a higher
contribution data center in donation. Finding the stakeholders triangle balance and
thru reciprocity to encourage these stakeholders’ promotion good deeds. = Series
connection of each triangle characters thru leverage to make information spread
efficiently to different segmentation.

In conclusion, I suggest Tzu-Chi bone marrow data bank center use “STOP”
method (Stakeholder, Transparency, Organization & Plan), develop a comprehensive
data bank extension plan in stages. By consideration of resource and size of
organization is limited, to let Tzu-Chi bone marrow data bank center steadily grow

and helping more patients who needs HLA paring for transplantation.

Key words: Bone Marrow donation, Stakeholders, Life cycle, Decision journey,
Social Network Analysis, Hider Theory
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SPECIFICATION OF WMDA
INCOME 2022

WMDA qualification

and ongoing ) Other
accreditation fee _ Online eduction %
5% programme

3%

Meeting income
and sponsoring
6%

Donations/ sponsoring from
companies and individuals
7%

Search & Match
download fee
3%

4 Membership fee
73%

B 3-9 WMDA 4z » kR B (WMDA Finance & Activity 2023)
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DKMS - Global Facts and Figures

B@ 12,500,000 b‘—a 120,000 Q@ 24

Potential lifesavers Stem cell donations Donations per day
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Gala 2023
3> New York. Qclober 19, 2023

The 17th annual black-tie gala not only served
as a platform for philanthropy but also as a
testament to the support of individuals like Sue
Nabi, CEO of Coty, a steadfast advocate for
DKMS.

Together, we raised
$4.57 million to further
advance research,
treatment, and support
for those affected by
blood cancer.
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B G 2 SIS KRR R sk RS PG T A feen
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BinAzS B &2 XML DI APETT B2 MG - BAe £ IFRS
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FHEALLSE{A > (4

AL e R

AFT & * FEAT 7 202 (Qualitative Research) » & 04 Yin (1994) #7#%
MenF A Y Y i kA 22 (Case Study Method ) % A+ ¢ % % 4 45 (Social
Network Analysis, SNA) » 5d — & Tl LB R4 FA T E ~ T8 s

W AEBEAN JITM AL AN F ALK B A RS RR ER %

p)

ARSI S RE R A T B it o 5 B4 6 # %A 45 (Social Network
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e

MiFs LT AR (1997 # 2023 &) & A FREE P AR RREZ L8
s A (1974 # -2023 &) FHEERPIBVREBRFERE S TEF 3
Beng Fd o R AL H5 I5EFN PRI ST 0 G % - R
Aisk SEALLBMEF FHLHRT NEY FEESE IV AR F
B BNV O Ed BONHEE QAR A AR RER DR . ATy

r,%vsr«%”?xiﬁﬁl'@ FE2RET R A o BT A ?1')@@“%*&@1]@‘_

FEZ G AL e
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Bryson, J. M. (2004) - 2t flie s d domahnl{fos 4713 B iR 4 > 3 2 ki
AR RE eha 4777 o & 47437 Salience Model & Tl & 12 B 2 4 chfhi >
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4.2 912 M 151 BB RF

A B S B RS M P L BRI BT P L e

R8P 3 i@ 4% o F]Yt structural holes A% % e i T ¥ UEAL € R AT A — B {

ERE T MRS o 4ofe 3t B 4 structural holes

ESi)=N- Y ¢

JEN(i)
ES(i) E_ A% i e xS ] > N B e ot o5 i
iCj Emte j ehgd o A7 1 & ] ZBhEHLR o

% 4-4 £ . F 1 Structural Holes 4 4%

WE B | Degree | Eff | Efficiency | Constraint | Hierarchy | Ego Ln In Density | Avg | Num
Size Bet | (Constraint) | directs Deg | holes

MR 8 4.179 0.522 0.424 0. 047 8.583 -0. 858 0.794 0.536 |3.750 | 26

) -

ki1 8 4.071 0.509 0.437 0.063 8.033 -0. 828 0.801 0.536 |3.750 | 26
T

31 6 2. 455 0.409 0.547 0.038 2. 333 -0. 602 0.779 0.700 | 3.500 9
T

Fr 5 2.313 0.463 0.612 0. 037 4.667 -0.491 0.723 0.700 | 2.800 6

& ¥ 5 1.500 0.300 0.670 0.035 0.250 -0.401 0.803 0.850 | 3.400 3

Bt I 3.583 0.512 0.461 0. 066 8. 167 -0. 774 0.724 0.548 |3.286 | 19

R 6 2.150 0.358 0.576 0. 052 1.833 -0. 551 0.812 0.733 | 3.667 8

ki

*F 5 1.500 0.300 0.670 0.035 0.250 -0. 401 0.803 0.850 | 3.400 3

ki

I 1 1 1 1 0 0 0 0 0 0 0

WMDA 3 1.375 0.458 0.972 0. 042 0.500 -0.028 0.688 0.833 | 1.667 1
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% 4-5 {7y % B Structural holes 4 #7

g B | Degree | Eff Efficiency | Constraint | Hierarchy Ego Ln In Density | Avg | Num
Size Bet (Constraint) | directs Deg | holes

MR 9 4.222 0. 469 0. 381 0.047 10. 400 -0. 966 0.803 0.597 |4.718 | 29

) e

¥ 9 4.222 0. 469 0. 381 0.047 10. 400 -0. 966 0.803 0.597 |4.718 | 29
F

3 1 8 3 0.375 0.426 0.023 4.567 -0. 853 0.825 0.714 5 16
F

?fi 5 1.400 0. 280 0.638 0.008 0.500 -0. 449 0.780 0.900 | 3.600 2

£ ¥ 3 1 0. 333 0.970 0.026 0 -0.030 0.693 1 2 0

A 6 1.333 0. 222 0. 555 0.004 0.400 -0. 588 0. 822 0.933 | 4.667 2

FR 5 1 0.200 0.648 0 0 -0. 434 0.800 1 4 0

w g

~F 1 2. 231 0.319 0.505 0.049 1.733 -0. 683 0.828 0.762 | 4.571 10

w g

h29 s 6 1. 667 0.278 0.551 0.012 1 -0.596 0.808 0.867 | 4.333 4

WMDA 4 1 0. 250 0.766 0 0 -0. 267 0.750 | 3 0

+ .u;}%ﬁ{i@ ¢ TR e 2 '—:f‘ﬁ";l%f—%‘ | & Degree ~ Eff Size ~ Ego Bet %
Num holes 35 % &% (Degree=9 ~ Eff Size=4. 222 ~ Ego Bet=10. 4 ~ Num
holes=29 ) » Constraint ™ (0.381)° % & H A sk DM AR i
BARE 5 Bk @R R A I W OEM > FETRETRIE S -
TR g ;‘%—fg 4 # 3 #F 0 Degree ~ Eff Size friiF #ic (16) > fzsg
Mt K o BN RMGEE S g hd TR E CTRRBE, R4

Degree ~ Eff Size ~ Num holes #3514 » Constraint % > 7 H % Bl d % &
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SR IEA TS AL o TR S g D Bgo Bet # ek 4 4L skitdl
PRHEMEOT AR > FEED  FEEARTRE o RS Ak
Bd o ARELS BAEY O HPe R R (MR e Y ) s b4
o0 FEHTARLEFTREELE RS F Lo
% 4-6 - #& & 1 Structural holes 4 #7
"E B | Degree | Eff Efficiency | Constraint | Hierarchy | Ego Ln In Density | Avg | Num
Size Bet | (Constraint) | directs Deg | holes
IR 4 3.500 0.875 0.406 0.055 10 -0.901 0. 250 0.167 | 0.500 10
)
Ei: 1 3 2.333 0.778 0.611 0.052 4 -0.492 0.333 0.333 |0.667 4
"ﬂ’
31 3 2.333 0.778 0.611 0.052 4 -0.492 0.333 0.333 | 0.667 4
"ﬂ’
#fﬁ‘u 2 2 1 0. 500 0 2 -0. 693 0 0 0 2
i 3 2 2 1 0.556 0.27 1 -0. 588 0 0 0 2
o] 2 2 1 0. 556 0.278 1 -0.588 0 0 0 2
Fx 1 1 1 1 1 0 0 0 0 0 0
A
~F 2 2 1 0.500 0 2 -0. 693 0 0 0 2
A
R 2 2 1 0.500 0 2 -0. 693 0 0 0 2
WMDA 0 0 0 0 0 0 0 0 0 0
ER S I
—dF R > FTRETRIGE AR &G THIR) e HeES FENES

B R AR MR EE T

M R LA R R A T
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l. #d 2 i=£ 3
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4.4 Betweenness |3 M % £ 5 sl 2373

Betweenness Centrality (# /i @ it ) £ ¢ o477 - B &gk

PAGR - BEBARLEY FAHE BRI S YRR L o BT v
Foom - BaBAd CHGE B ERIS ) 0 PR RESEZE R
3+ ¥ Betweenness Centrality 572> ;4 40
Colv) =Y ”;—(“)
CB(v) /=Ei%G v Ay -
ost EEIEL s FIENEL t 2 AV RSIRAVEEEL -
ost(v);=HTEE s MIETRE t 2NV EF - SOBENES v IVESIREE -
s F t EHELE VAT AR - H s#v#ts - BIFEERENRE v B BWIER -
+4-7 =& = Jﬂ" &7 Betweenness 74 7
g R Frda 7 5] e -&Fa
1 s ] 10. 167 | B 2 | 10.400 | BE4R-| %2 | 23.000
2 BAR- 2 | 9,250 R | 10.400 = PE K 14. 000
3 R 8.700 =P8 H 4. 567 FR 12.000
4 Fre 8.667 | =z @A | 1.733 15 R 10. 500
5 = P A 3. 867 FRF 1. 000 e 8.000
6 @i | 1.700 Fle 0.500 o F B 6. 500
T WMDA 0. 250 pa i) 0. 400 £ ¥ 3.500
8 SFEH | 0.200 & FE 0.000 s 1.500
9 & ¥ 0.200 | #7=®4 | 0.000 PR B 0.000
10 FRF 0.000 WMDA | 0.000 WMDA 0.000
¢ it dg ik 9. 05% 11.57% 23. 30%
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% 4-8 = #87% F Blir & Betweenness

HuET NG —fRET

Betweenness |nBetweenness Betweenness | nBetweenness Betweenness | nBetweenness
1 Mean 4.3 5.972] 1 Mean 3. 968 5.512] 1 Mean 3. 968 5.512
2 | Std Dev 4. 157 5.774| 2 | Std Dev 29 40.278] 2 | Std Dev 29 40. 278
3 Sum 43 59.722] 3 Sum 15.749 30.38] 3 Sum 15. 749 30. 38
4 | Variance 17. 281 33. 335] 4 |Variance 241. 589 166. 028| 4 | Variance 241. 589 466. 028
5 SSQ 357. 708 690. 024 5 SSQ 241. 589 466. 028] 5 SSQ 241. 589 466. 028
6 MCSSQ 172. 808 333.349( 6 | MCSSQ 157.489 303.798| 6 | MCSSQ 157. 489 303. 798
7 | Euc Norm 18.913 26.268| 7 |Euc Norm 15.543 21.588| 7 |Euc Norm 15. 543 21.588
8 Minimum 0 0] 8 | Minimum 0 0] 8 | Minimum 0 0
9 Maximum 10. 167 14.12] 9 | Maximum 10. 4 14. 444 9 | Maximum 10. 4 14. 444
10| N of Obs 10 10[ 10 [N of Obs 10 10[ 10 [N of Obs 10 10

&4 Betweenness Tl E P 0 A= BPREIEY i "M e, A

<

BALE MBS ER LS 0 B D] RHF OHARE o motgaEe g n (Y

G DA EAL T R T A AR A S TRURATE >~ AR 1 o

ARl R A TR > A SEL L MR e e B
Aachgd o SR - RAIKE FAEHG 0 F S gt B 4
FPAMSE R » R FR B REROTANBE LN > ViR MM

Mol e B H AT GBA NI & d B At g

B TR AR PRI S B PERAHR G M -
UTEP R A a7 PR T AL R

23 TR

Betweenness & 74 ¢ (4oRf () fe s B8 ) F1E Y S s f ok ER D

oo o MAE TR  AE R o N SRR RS o BT A

BT BRE A RICFAINE g TR RRARIRE § T e fTaE
R BLER TR TRE G o DA R F >~ S @ B IR RS N 30T
Foo A B TEaE o B RIE N N ALfRAPE 0§ BIRPFERAZRER
SLpF > Betweenness % chd & s P B LA KA 2 R RIRF R pREs Ll\j\'ﬁ,éi
MERB R CPFRIALRG c BRI AN ERRT R AR ~ ER
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IFEM) e i AR LR Fie PLAEFNESORE > -8
R FMEL RSP R AT o TREMIREFENHL > G F
Betweenness chd& & AL HFIRS EATES o B F AR SR LS
R CA F ARG I ai - T

Fet > P AER AT o N F AR oSG P IR E 0 PN E T 2 )
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3

4.5 Centrality 1% B 4 2 B2 584 = 7 foifid
Centrality (¢ ) T2 ¢ b fid ch- BPofes » * kfFg #27 &5
e B AP BTG SR ARERY hin g o ¢ ,(_;:H_;}»%%%%]’EJ,;\; R
VRA HBE G LR il R Y IR F ML ¢ o

@t .
'f—"'L-;!r o ;r\‘ Al

Cp(v) = deg(v)
& < F 1 Network Centralization (Outdegree) = 30. 864%

Network Centralization (Indegree) = 43. 210%
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% 4-9 &< 3 1 Centrality

g B OutDegree InDegree NrmOutDeg |  NrmlnDeg
15 ¥ —‘ﬁ 7.000 7.000 77.778 77.778
MR e 6. 000 8.000 66. 667 88. 889
| 6. 000 6. 000 66. 667 66. 667
= P % 5. 000 6. 000 55. b56 66. 667
&% 5. 000 3.000 55. 556 33. 333
F=370IE | 5. 000 5. 000 55. b56 55. 556
%5 3 4. 000 4. 000 44. 444 44. 444
o F EA 3. 000 5. 000 33. 333 55. 556
WMDA 3.000 1. 000 33. 333 11.111
FTI 1.000 0. 000 11.111 0.000

FRH e RE RSB T FEMsdh s (T7.778) B s %1
Bow RE P BB ES TE o Ao ma g MU B R (8) 2RE
it ode (88.889) FtEF oMM VIS THMEL £ BEDHE > AT RS

FROLBRACFHFEEH - 4~ X/ CEEBARMEL RS D

\%{« Tk’

1
i
BE R OBETFTPLEL? L3 $n3

it 4o FORpe R e~ R R

1 o — 4 e 2K 2 U P 5% €
lﬂ’}%ﬂ/‘—?—‘ &_tb}k‘é‘:’ mjfrvﬁq/ ,—E,_%K:‘ K‘io
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% 4-10 &<~ &1 e Centrality eniizt & {7

| 2 3 4
OutDegree InDegree NrmOutDeg NrmInDeg
1 Mean 4.500 4.500 50. 000 50. 000
2 Std Dev 1. 688 2.419 18. 758 26. 874
3 Sum 45. 000 45. 000 500. 000 500. 000
4 Variance 2. 850 5. 850 351. 852 122.222
5 SSQ 231. 000 261. 000 28518. 518 32222. 221
6 MCSSQ 28.500 58. 500 3518.519 1222. 222
T Euc Norm 15. 199 16. 155 168. 874 179. 505
8  Minimum 1.000 0.000 11. 111 0.000
9  Maximum 7.000 8.000 T1.778 88. 889
10 N of Obs 10. 000 10. 000 10. 000 10. 000

P TELSF RIS b (AR MR ) AT EY B PCR
Lo BEAPEFNHAR LS o ROAIREA AN IR BT FTRS T D
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7 ¥ ] = Network Centralization (Outdegree) = 35. 802%

Network Centralization (Indegree) = 35. 802%

% 4-11 75z ) %2 Centrality
g B OutDegree InDegree NrmOutDeg NrmInDeg
X 9. 000 9.000 100. 000 100. 000
R 9. 000 9. 000 100. 000 100. 000
= PE H 8.000 8.000 88. 889 88. 889
FRF 6. 000 6. 000 66. 667 66. 667
i 6. 000 6. 000 66. 667 66. 667
o F B 6. 000 7.000 66. 667 77.778
R B 5.000 5.000 55. 556 55. 556
i 5.000 5.000 55. 556 55. 556
WMDA 4.000 4.000 44. 444 44. 444
& ¥ 3. 000 2.000 33. 333 22. 222

TRl e B TR ) AR RIDE 9 R S B0 5 100% 0 AT

EABET BRRY BEPOR s RASR PSR Rt B e R T £

grad gl o TREYE ) DN RE MRS G (8) RF A G
88.889% P/ it hE R &8 o Tyt TR ST RN A
BB NRANAT] T Y RS b d TWMDA, & T4R | o
MRS CREE BT H AREY I RS BE 5 RS~ R v
St g iRdeE 35.802% 0 AT I B e F RIS G P EE Y VP &
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Pend AT d o ViR AET B P b d o e RV EG - EES
o A R>kipE - &2k

* 4-12 75z 2 Central ity hsiit 2 730

| 2 3 4

OutDegree InDegree NrmOutDeg NrmInDeg
1 Mean 6.100 6.100 67.778 67.778
2 Std Dev 1. 921 2.119 21. 344 23. 544
3 Sum 61.000 61.000 677.778 677.778
4 Variance 3. 690 4. 490 455. 556 554. 321
5 SSQ 409. 000 417.000 50493. 824 51481. 480
6 MCSSQ 36. 900 44. 900 4555. 556 5543. 210
7 Euc Norm 20. 224 20. 421 224.7708 226. 895
8  Minimum 3.000 2.000 33. 333 22.222
9  Maximum 9.000 9.000 100. 000 100. 000
10 N of Obs 10. 000 10. 000 10. 000 10. 000

Mean: 355 @B dd nIRE >R E6.1> FAFREI TG 1 BHE &
# oStd Dev : ## X 2w 5 1.921 (MAR) 22119 (»B ) Bx & 2

FIidEs - €48 -Sum: HAE » RE{i55 61 fARRY BE5 6]

FAPERE R o Variance : ¥ 2 A » BRAFT LR 2 T

Minimum/Maximum @ & ™ &R 2 3> BB 2 9 T &d FRIBEEARTAP

5 oN of Obs: #%? £ 24571 10 B &4 o

Beh:

pookd TR R B TS LRRY AR ilRE  HERE TR
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tho WL H - S A PR Rk o SN RROIFRAEY ZR
oA I RS R NSRS BRI > TR E P &4
haga A PRRAY MI B ES PR R R R MR R LS
e
- 4 & 1 Network Centralization (Outdegree) = 23. 457%

Network Centralization (Indegree) = 23. 457%

# 4-13 - % & 1 Centrality

g B OutDegree InDegree NrmOutDeg |  NrmInDeg
R e 4. 000 4. 000 44, 444 44. 444
Fila ﬁ 3.000 3.000 33. 333 33. 333
= P¥ —‘ﬁ 3. 000 3.000 33. 333 33. 333
I 3. 000 3.000 33. 333 33. 333
&% 2.000 1.000 22. 222 11.111
o E B 2.000 2.000 22.222 22.222
%5 3 2.000 2.000 22.222 22. 222
| 1.000 2.000 11.111 22. 222
ok B Ay 1. 000 1. 000 11.111 11.111
WMDA 0.000 0. 000 0. 000 0. 000

T AL EMORERSEEY RN B TR e TR
TR RAEE CERIRTAZREY  RRRL B L FH -
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% 4-14 - 4% 1 enCentrality szt 2 $530p

| 2 3 4
OutDegree InDegree NrmOutDeg NrmInDeg
1 Mean 2.100 2.100 23. 333 23.333
2 Std Dev 1. 136 1. 136 12. 620 12. 620
3 Sum 21.000 21.000 233. 333 233. 333
4 Variance 1.290 1.290 159. 259 159. 259
5 SSQ 57.000 57.000 7037. 037 7037. 037
6 MCSSQ 12.900 12.900 1592. 593 1592. 593
T Euc Norm 7. 950 7. 950 83. 887 83. 887
8  Minimum 0.000 0.000 0.000 0.000
9  Maximum 4.000 4.000 44. 444 44. 444
10 N of Obs 10. 000 10. 000 10. 000 10. 000
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