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Scenario-Based Optimization of Patient Distribution and Medical
Resource Allocation in Disaster Response
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This study proposes an optimization model to plan the patient distribution and medical resource allocation
considering the diverse characteristics of disaster. For reflecting the particularity of disaster response, we
configured a few scenarios such as availability of emergency surgery of non-major medical staff and the change
in number of patients estimated reflecting the uncertainty, urgency and convergence of disaster. And we finally
tested the effects of the scenarios’ combination on the objective function defined as maximum number of
survival patients. Our experimental results are expected to highlight the significance of the proposed model as
well as the applicability of scenarios under disaster response.
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Figure 1. Framework of disaster response logistics
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Figure 2. Disaster classification according to the uncertainty and urgency
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Figure 3. Proposed model structure and decision variables



155

Scenario-Based Optimization of Patient Distribution and Medical Resource Allocation in Disaster Response

¢ 712l Y m oA

10H] |

A9 4
-t 7)1 740

£ 9 set

= &2

TS AR Y

Sset

t
ik

PC

A+
oy
=
)
5

oF
)
R

)
—_——

1

2

1l moll A FES W] A

)
p s

Dt 713 e

1
D.idm

PO.

Bdez

o

AA o

Heg

[¢]

AGA G A Fa

D

(NP L o2 HZ 7= A9

A

o

|
jatisg
o

4o

1
ID,idm

PO.

® Parameters

cC,
CH7 n

"
o

A
~
o,
CX
o)
mo

(O

Xjo

£ 20% 59 9

] kA A=

kR

(¢}

ct 7|7 F4

UDC,

T
Jo

ajo
4
~
o
o)

o

o

A ad] s
710 Y mel A AR

A5 29 o

=
=

t

dm

UD.

o

,mo

NCDf] k

AL del

mo d A A T

oF

AR joll A TEF=07F 48"

(¢}

<+
oy

=~
o

F
J_AO

A
T

Z a2 7}

o|

€

,mo

(O

Al ()

oA

J

kol A o

€
ol A

4o

jo

£
X

70 ,

4
)
=
)
o

oF
o
R

o

i FATE ¢ 71730] BHE A& Aol A o] A

(¢}

fpli, t)

o
;OT
ih
|
g
o
.mo
el
=
= 3
~ X
3r ™
X =
5 "
= °F
—
2
~ =
- o
of
N4
=°
CN
=
of- ol
T 53R
Y
Lo
ﬁo
W
=
o] M
B
25
oy o
NI o
=
S

4+
oy
03
o

of
)

T

o
do

ﬁo
)
™~N

oF7kdl A7t

izl

Qg

wh
Ho

ze)

3

4
<+
oy

4+
ok
wr

Hr

® Variables

maximize

'fw(ivt)) ’ ai,d)

t
ID,idm

- fp(it) + PO

t
D,idm

D

Y3 Y (o

I

T

il oA aof

IS

%

5
]ZF
A
A
T
0
=
Il
T
ﬂ
_—
o

4
K
iy
~
oy
) te}
of
X
T A
g or
& =
T X
o oy
= W
T X
= =
~ B
-~ oF
z
o3

Q

<

4
oy

=
o

2)

M

K

t
ij

IDS|; '+

t
ij

D,

1

k=
M

J

=1

m

J

o =
+ ,~
<& -
<" g
o3
% —~
S
N oz
g S
Y
5 <[]0
A
RPN
E.F +
I &
S 5
= g
I _
+ 0 F
| e 18
ST
I Il
X N
o Ao
mo
o] nH
<2 O#
op g
e o
) O ‘wo
< 0
No =
X T
“% —_—
B
3 oF Br
X K <
oy
G
== B =
w °F
=~ o)
N X
N
o= £
= o
S S|

)

'+ POH' T

—TO.
Hﬁz idm

PO.

-2

4+
o7
=
&

oF

Ko

ID;idm

a=pe
yaY

)

Via ja mvt

t— 1M,
ijm

t—1 t
[]L[ijm +Iijm z

t
ijm

.
o)
e
-
o
o
Ao
__O—l



156 AR FE - A
IME, = IME gt — ot T iz S5 gk, (6
ijk ijk xijk xijk Vi& e 7t( )

_ 1 t— 1M,
M 1fkm 1M, o + E zz Jkm El ;

ikm ijkm

Vi, k,m,t 7

WC = WC ‘+Z L pocy vie STkt (8)
- t— TN,
WHE,WY = WHZSZ?‘}I+E$77M T E pOHltl,idm
j=1 dep
Vi, m,t )
L el L NANA TN, ;
WHpim = W‘Fll'ﬂim,+gzxijk7n - Z’PO]—]ID,idm
j=1lk=1 dep

Vi, m,t (10)
PCCY. < WC~ 1+Z o Vie Skt (11)
Z POHDLdm - WH})M&L+E f}nzTA[ Vi, m, t (12)
dep*

Z PO[{[Dzdm - W[{;Dz}n—i_z Z f]kr?}u Vi, m,t (13)
dep! j=

1CC'y, = ICC '+ PCCY,— PCC,,
I0H!, = IOH! '+ Y (POH},

t—1TC

Vi S5k t (14)
+P0[{[tDzdm)

,idm
de pet

— > (POH,, ¢+ POH,;, 1) Vi, m, t (15)

dep
UDC, = UDC '+ 3 ADCy~ Y ADC, "

ieD™ ieD™t
vd, k,t (16)
UD[{dm = UD[{dtm 1+ Z AD[{zflm Z AD LilmTU1
ieDp™ iED™
vd, m, t (17)

UDC), < NCD,, Vd, k t (18)
UDHdtm < NHD,, Vd,m,t (19)
Y. 4pcl, < uDpct, Vd, kst (20)
T

M ADqgk PCCY, Vi Skt (21)
dEP

Z AD[{zflm < UDH, /lm Vd7 m7t (22)
LET,
AD[{zfdm = POHz?,idm +PO[{;D,idm VZ d’ m, t (23)
Z[ < Cc, VEk t (24)

I
S IH Vm, t (25)
i=1

I
M IOH! < NOR, Vm, t (26)
i=1
:LﬂnJrat“ker“km < CV Vi, j, k,m,t  (27)

M

f e E 217]km

j=1lm=1

Vi, k t (28)

A4

EEE

ADC},, ADH}, | IC}\., ICC},, IDS;, IH!

idm ij? im?
1]‘/[1tﬂ~ ’ []l[f/m ’ Ijvjjfm ? [Olifn PCCY[E’ POHD.idm’
PO[J[D,Mm ) UDCdk’ UD[{dm’ WC;;’ WHé,im ?

{Lt n 20 de iaj? k? m7t (29)

t ot .
WH D » Lk Lijm> Likn

BAGH)E AEALAA BRI F B4 5 o) 428
7 o Ahe) S AT B R AZA S8 S AR
Holth, o)A AEAS #E $H AFH SFARY FF
o met T3 E 2719 0|52 thatol Fol T ol =

F5)02 35 T340 AEHGT A% )~

A e 71 AGAY, T2 Y, gl o= 44
o #4 49 W3lE Yehll= 738 %P@*‘OIE} A 224 (5)~
A kA (1) 27 AdA G oA Ao AdA] & ol A
Z2PHYoR F2FEYAA U Y Bé%igi TH5TUS
A9 45 el 78 WA ot Al (8)E
oA FFAEE W] ) tj7] F< A
I, Ak (92 AFA YA PP PSR bt
Ql EAe] 5 YEhH, Aok (1002 &
0y PP PO TH5of Wl

= Aotk A2k (1)t 717l T

29) 427} -1 717474 A) 7] %0l %XH 97
o] 2& A4 £ & 2HsHA Redve d%
q

> r

b
oE, [‘E o ol e ofX

O{N

A2FA (12), A (13)2 ¢ 717k &
Bzt -r7} 1 717744 7] F< %XH F
= A9 9 Fe 2H8HA £k

i
B 9 A% (13)8 F238 9004
ggeoz Aol T 4otk Aok (14), Aok
(15 223 LA ARE BT Y Aol Sob 3y
ol £E8 WE B4 £8 vehiE 7Y FAeld,
BAAA A5 3 4 S8 o3
o], Aok (17) EH WAolA] 44 39 A9l 48 oJn@
G A (19), A (9% B4 A FF Ao B
BHE oA 2 g HA A £8 29 5 gnt
AokAolh. Aok 20)~ A (23)& o Ats} Ao B
& U E A ozA, Aok 0), Aok aN)e F23W Y
oV 742 A4l BE Sl g, Ao 02) A 023)
o YRUoIA B Aol BE oA Brke oju g,
Ak (04, Ak (05 47 F4999 2 0 F9 A B
580 012 Aekolot Aok ) Tl F 3 40
G0l T Aok o) T, Alok4] 27)& A28 U] A A
HolA A% 232 nelate] @ 7% Sl o5
8719] 5ol T A oFS ERAE Aolth Aok (28) &
YA ARE W B4 Fo F2FR oA O3
9oz $4HE 849 47} 20t AL orahE 4
BP9 o 2 A okA) (29) 1l &2 & UERIT
CERT EREEROIEEERBEPER-S R

ol

-l>4

ot off ¥o 2
SooE Borlr e

o



A e 7k @2 2ol 2 o)A SRS AT AT AS HAHF} RY AT 157

3 o2 2ok Alg Ao ME ol TFEE 2 F ATS L 4
A7F B B, 55 B $AEL Yy des A dolE g ngo R B Ao b 43L 71
ZA Z5EH, 19 Zl e AAEL JZ UWFHY £8% R Hste A B AT A5 7FsA R Ade] JFA,
g5 nefst] PN S FAPHAORE T Ak B3N 2 134 AR 2 Ay g AASRY. E
of W $55E FAAA FAEL A Al et AEE 3 2T @2 AU BHFSE B AT A AT
of A 7rasA k. EH Pl 22T FAEL J8W  AEE 20 F9 /)E AT FEH T Y= AFAT HA
3 RALY Thgol Rl weh Fa e ARl ZAHG 5 #AYA vlwatd AA AT Ave e AFL sk
3, FAYYYOE 0|53 FAEL FAIHANA SF A9 T Y= A4 A A3} 97)4 <) IBM ILOG OPL-CPLEX
ARE WA Hi, SFAEE TE AAS2S AEE HE 6302 783901, PC(Core(TM) i5-2500 CPU 3.3GHz) 3ol
AZ7t 43tEth $HARE GER AL HIYAOE g AN
°o]F3te} &g A A
3248 A7 2 24
3.8 % 25 Y dolg @ Avel e TAY BE ke 49 Ase
<Table 1> AN &A@ 7429 EA Hsyt £ A
LE HolE R AL 7Y TN AN T BARSE = AZ8A Huigo) n)x s G
O AAF AT mH o BN A=) g8 Autele = wAsHE H 2HE FEAT $A, YA E4ES BF
& TS o, Y Aokl B v, BAE ANgy  DESL A SAVE AAAA SHFA ol 9gS
o B AT AY §3o] i2 B4y 7134 2 g UASA Fdeith 2 A% A0 serF AEd @
ZRS TEE B2 A 22w sy) oste] 2509 o) B AECl Bol TS B old whet g F0] T
7 A FTE SFH A T 2o HEe Y golgs /M HER AERA uES o] AH s I LL
WAFATE <Figure 4004 (2)9} ()= 2 AFAL 2o 4 2 FFE 78 oF /fAo] asin B HT40) w2
o9l Yo Aoz Mulslu 9t} <Figure 4>2)2 ALE  TF ATEA WL T HER, 540 £07] 9
<Figure 4>(b)9} W3R S W], A0 & ALz A& AHE ST 72 EF Z2A 2 5 A I PR
T2 A 270 T4 /153 BAEo] g HATS o WME HIo] IFH ot B ¢, AT sk b
4 oItk ®3 Mol A High, Medium, Lows 2tz 2844 H&3AS 57 Q00 ol 543 &4 34 =2 A
q Zol & Andta Qo BFAA0] £44E Faow AP YR dddAn B3, ST gho] M} A
T Eo| AYE LUk fa H, <Figure 4>(c)~<Figure 4>(e)= A FTHE AL, A DA A Foj Ao 3} iba) =0 HF =
V34 A=E B9 1Y ZE <Figure 4>( R F4 Bo Bl 2 X8 Z2A 27 BRSSO S E 9% v
o] £& Aoy o el FFE7 B FAE0 O A ZoE EMHG. FHH0E A B4 99 ARAH
60 - 60 I‘
/ Py
45 fl"\\\;“ 45 f "\
[ 7 %
NI v e s
l \ ‘\\ — = High ;I“\ [/ : l‘, — High
15 \-\-_7—.-" \ 15 j!l “:',‘- ".\
3 s d
(a) (b)
I 20 *
Low 15 4 I Low - 1 Low
“ 11 v | | | |51 '| -
(c) (d) (e)

Figure 4. Number of patients estimated reflecting the uncertainty, urgency and convergency of disaster
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Table 1. Experimental results according to scenarios’ combination

Sukho Jin - Jangyeop Kim * Kyungsup Kim - Sukjae Jeong

When emergency treatment by non-major When emergency treatment by non-major
medical is allowed medical is not allowed
Objective ) High Convergence Low Convergence High Convergence Low Convergence
. Uncertainty | Urgency
Function Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients cycle patients cycle patients cycle patients cycle
ratio time ratio time ratio time ratio time
Low 44.723 23.144 42.571 24.655 40.251 25.458 38.343 24.652
Low Medium 43.789 22.304 41.399 23.960 39.417 24.534 37.216 23.988
High 40.993 22.680 37.741 24.969 36.924 24.935 33.091 25.143
Maximum Low 48575 | 22353 | 43.286 | 23.875 | 43.727 | 24571 | 39.133 | 23.883
n:zifvraff Medium | Medium | 42337 | 23.506 | 39.840 | 25175 | 38.066 | 25.893 | 35.618 | 25.489
patients High 40.745 23.046 37.937 25.050 36.664 25.346 33.427 25.191
Low 43.407 24371 41.406 25.582 39.068 26.780 37.119 25.821
High Medium 41.545 23.875 39.220 25.518 37.391 26.263 35.053 26.051
High 40.070 23.723 37.001 25.828 36.059 26.050 32.561 26.045
Low 33.809 22.383 30.626 23.996 32.113 24.621 31.127 24.082
Minimum Low Medium 32.271 21.715 31.217 23.435 31.394 23.887 30.353 23.482
time High 30.148 22.082 28.816 24.081 27.937 24.290 25.627 24.159
clapsed Low 32358 | 21745 | 32728 | 23293 | 35019 | 23.920 | 32917 | 23.387
E:;‘:j:; Medium | Medium | 29233 | 22.824 | 29508 | 24437 | 29261 | 25.106 | 28.174 | 24.478
and High 29.684 22.388 28.900 24.298 28.643 24.627 26.691 24.355
surgery Low 30.213 23475 29.010 24911 30.056 25.823 24.982 30.061
(cycle time)|  High Medium 31.207 23.148 28.615 24.723 28.836 25.463 27.703 24.770
High 30.640 22.936 27.973 24.866 26.895 25.230 25.651 24.933
Aol e A3k o) AN A 24350 Bl E Ggo] FHSA. oA} AR Lo A
AL B AT AR P54 AFREN AmAt B b5E AAAE o8 4FH vhAAR A M 5
7he s 3ol AEFAY Bl &M E FHE Aol E Holn Aol RAT ) m A= G FAG S HoliL Sl
ATh &, oAt B g A BT b o) B A8 A BT E
e o B2 A5 A4 5 9tk o] S s A s HH A
G A LGN E B §Fo2 ddte A8E 4.2 B
g 7] FASo] wol WA =1, AL A FEoF A
g9 b5 B A A8 AEE B A5 3Au 1 HIZ A gl g B0 A4 dubA o2 AR et
23 ok o Wl oAk B AT ARs b E gl AW R4 Ao Y naE Aage] 98 BA= 97
Ae A A5 HFEE AR ol wAsE @ Al T e B 3 W ez BE F5 g D
S SRS ARFORA AAH B AE gL 240 BT YT /12 BAEL B4 U AW £9E
AAZ S 9l TR 4 FPE S Aste A7 R EY A
EAGLE AFALY Ha3 AAAS A9 AE B SAS T GAEA A77E BA G ool £ A
B2 &9 HUFE HAFP L AL vwsge o, A TFEZIE T 1S T Ad EX S ERSt, ol & HHY
237 1 &9 Aol Z zfo]E Hol= it A FAZEY 2 AT FA el B B TG RS AAG oA, Ad
o) BlU|ahe & 4 Sk o= AEBA) ArshE BAF S0l BA HE e oW YFL rAEAE BH 9
F2 Aoshe ol Het e Aol RS gtk ®F AU AP ANSHEY
AEA0) B& AHTE 5o WA Qe A9l B A B A AEBA &S BolY) AaAE AR, A
FAA o] FolQd ufet A& B ul &2 Fol7h A v T AHAMY ME A FITE LR GE AAHL £
FS & gk 1 9o T2 EXE 1 45 AAcAE M B FF AA vido] AEE AL E yEtwt dA Y
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Table 1. Comparative results in case of low uncertainty

When emergency treatment by non-major

medical is allowed

When emergency treatment by non-major

medical is not allowed

Objective Urgene High Convergence Low Convergence High Convergence Low Convergence
. T y
Function Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients cycle patients cycle patients cycle patients cycle
ratio time ratio time ratio time ratio time
Low 44.723 23.144 42.571 24.655 40.251 25458 38.343 24.652
Maximum number .
. . Medium | 43.789 22.304 41.399 23.960 39.417 24.534 37.216 23.988
of survival patients
High 40.993 22.680 37.741 24.969 36.924 24.935 33.091 25.143
Minimum time elapsed Low 33.809 22.383 30.626 23.996 32.113 24.621 31.127 24.082
between rescued and | Medium | 32.271 21.715 31.217 23.435 31.394 23.887 30.353 23.482
surgery(cycle time) | pgioh | 30,148 | 22.082 | 28.816 | 24.081 | 27.937 | 24290 | 25627 | 24.159

Table 2. Comparative results in case of medium uncertainty

When emergency treatment by non-major

medical is allowed

When emergency treatment by non-major

medical is not allowed

Objective Urgene High Convergence Low Convergence High Convergence Low Convergence
. T y
Function Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients cycle patients cycle patients cycle patients cycle
ratio time ratio time ratio time ratio time
Low 48.575 22.353 43.286 23.875 43,727 24.571 39.133 23.883
Maximum number 3
. i Medium 42337 23.506 39.840 25.175 38.066 25.893 35.618 25.489
of survival patients
High 40.745 23.046 37.937 25.050 36.664 25.346 33.427 25.191
Minimum time elapsed Low 32.358 21.745 32.728 23.293 35.019 23.920 32.917 23.387
between rescued and | Medium 29.233 22.824 29.508 24.437 29.261 25.106 28.174 24.478
surgery(eyele time) | pigh | 29684 | 22388 | 28.900 | 24298 | 28.643 | 24.627 | 26.691 | 24355

Table 3. Comparative results in case of high uncertainty

When emergency treatment by non-major

medical is allowed

When emergency treatment by non-major

medical is not allowed

Objective Urgene High Convergence Low Convergence High Convergence Low Convergence
. T y
Function Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients cycle patients cycle patients cycle patients cycle
ratio time ratio time ratio time ratio time
Low 43.407 24.371 41.406 25.582 39.068 26.780 37.119 25.821
Maximum number )
. . Medium | 41.545 23.875 39.220 25518 37.391 26.263 35.053 26.051
of survival patients
High 40.070 23.723 37.001 25.828 36.059 26.050 32.561 26.045
Minimum time elapsed Low 30.213 23.475 29.010 24911 30.056 25.823 24.982 30.061
between rescued and | Medium | 31.207 23.148 28.615 24.723 28.836 25.463 27.703 24.770
surgery(cycle time) | gioh | 30640 | 22.936 | 27.973 | 24866 | 26.895 | 25230 | 25651 | 24.933
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Table 4. Comparative results in case of low urgency

When emergency treatment by non-major When emergency treatment by non-major
medical is allowed medical is not allowed
Objective ) High Convergence Low Convergence High Convergence Low Convergence
Functi Uncertainty
unction Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients cycle patients cycle patients cycle patients cycle
ratio time ratio time ratio time ratio time
Low 44723 23.144 42.571 24.655 40.251 25.458 38.343 24.652
Maximum number .
. . Medium 48.575 22.353 43.286 23.875 43.727 24.571 39.133 23.883
of survival patients
High 43.407 24371 41.406 25.582 39.068 26.780 37.119 25.821
Minimum time elapsed Low 33.809 22.383 30.626 23.996 32.113 24.621 31.127 24.082
between rescued and Medium 32.358 21.745 32.728 23.293 35.019 23.920 32917 23.387
surgery(cycle time) High 30213 | 23475 | 29.010 | 24911 | 30.056 | 25823 | 24.982 | 30.061

Table 5. Comparative results in case of medium urgency

When emergency treatment by non-major When emergency treatment by non-major

medical is allowed medical is not allowed
Objective . High Convergence Low Convergence High Convergence Low Convergence
Functi Uncertainty
unction Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients cycle patients cycle patients cycle patients cycle
ratio time ratio time ratio time ratio time
Low 43.789 22.304 41.399 23.960 39.417 24.534 37.216 23.988
Maxi b
AXIMAM MATOCT )y edium | 42337 | 23.506 | 39.840 | 25175 | 38.066 | 25893 | 35.618 | 25489
of survival patients
High 41.545 23.875 39.220 25.518 37.391 26.263 35.053 26.051
Minimum time elapsed Low 32.271 21.715 31.217 23.435 31.394 23.887 30.353 23.482
between rescued and Medium 29.233 22.824 29.508 24.437 29.261 25.106 28.174 24478
surgery(cycle time) High 31207 | 23148 | 28615 | 24723 | 28.836 | 25463 | 27.703 | 24.770

Table 6. Comparative results in case of high urgency

When emergency treatment by non-major When emergency treatment by non-major
medical is allowed medical is not allowed
Objective ) High Convergence Low Convergence High Convergence Low Convergence
Functi Uncertainty
unction Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients cycle patients cycle patients cycle patients cycle
ratio time ratio time ratio time ratio time
Low 40.993 22.680 37.741 24.969 36.924 24.935 33.091 25.143

Maximum number .
Medium 40.745 23.046 37.937 25.050 36.664 25.346 33.427 25.191

High 40.070 23.723 37.001 25.828 36.059 26.050 32.561 26.045

of survival patients

Minimum time elapsed Low 30.148 22.082 28.816 24.081 27.937 24.290 25.627 24.159

between rescued and | Medium | 29.684 | 22.388 | 28.900 | 24.298 | 28.643 | 24.627 | 26.691 | 24.355
surgery(cycle time) High 30.640 | 22936 | 27.973 | 24.866 | 26.895 | 25230 | 25.651 | 24.933
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Table 7. Comparative results in case of low convergence

When emergency treatment by

medical is allowed

non-major

When emergency treatment by non-major

medical is not allowed

Objective Uncertaint Low Urgency | Medium Urgency | High Urgency Low Urgency | Medium Urgency | High Urgency
. ncertainty
Function Survival | Average | Survival | Average | Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients | cycle | patients | cycle | patients | cycle | patients | cycle | patients | cycle | patients | cycle
ratio time ratio time ratio time ratio time ratio time ratio time
Maxi Low 42.571 | 24.655 | 41.399 | 23.960 | 37.741 | 24.969 | 38.343 | 24.652 | 37.216 | 23.988 | 33.091 | 25.143
aximum
number of Medium | 43.286 | 23.875 | 39.840 | 25.175 | 37.937 | 25.050 | 39.133 | 23.883 | 35.618 | 25.489 | 33.427 | 25.191
survival patients | ;. 41406 | 25.582 | 39.220 | 25.518 | 37.001 | 25.828 | 37.119 | 25.821 | 35.053 | 26.051 | 32.561 | 26.045
Minimum time Low 30.626 | 23.996 | 31.217 | 23.435 | 28.816 | 24.081 | 31.127 | 24.082 | 30.353 | 23.482 | 25.627 | 24.159
elapsed between
rescued and Medium | 32.728 | 23.293 | 29.508 | 24.437 | 28.900 | 24.298 | 32.917 | 23.387 | 28.174 | 24.478 | 26.691 | 24.355
surgery '
(cycle time) High 29.010 | 24911 | 28.615 | 24.723 | 27.973 | 24.866 | 24.982 | 30.061 | 27.703 | 24.770 | 25.651 | 24.933

Table 8. Comparative results in case of high convergence

When emergency treatment by non-major

medical is allowed

When emergency treatment by non-major

medical is not allowed

Objective Uncertaint Low Urgency | Medium Urgency | High Urgency Low Urgency Medium Urgency | High Urgency
. rtainty
Function Survival | Average | Survival | Average | Survival | Average | Survival | Average | Survival | Average | Survival | Average
patients | cycle | patients | cycle | patients | cycle | patients | cycle | patients | cycle | patients | cycle
ratio time ratio time ratio time ratio time ratio time ratio time
Maxi Low 44,723 | 23.144 | 43.789 | 22.304 | 40.993 | 22.680 | 40.251 | 25.458 | 39.417 | 24.534 | 36.924 | 24.935
aximum
number of Medium 48.575 | 22.353 | 42.337 | 23.506 | 40.745 | 23.046 | 43.727 | 24.571 | 38.066 | 25.893 | 36.664 | 25.346
survival patients| .. 43.407 | 24371 | 41.545 | 23.875 | 40.070 | 23.723 | 39.068 | 26.780 | 37.391 | 26.263 | 36.059 | 26.050
Minimum time Low 33.809 | 22.383 | 32.271 | 21.715 | 30.148 | 22.082 | 32.113 | 24.621 | 31.394 | 23.887 | 27.937 | 24.290
elapsed between
rescued and Medium 32358 | 21.745 | 29.233 | 22.824 | 29.684 | 22.388 | 35.019 | 23.920 | 29.261 | 25.106 | 28.643 | 24.627
surgery '
(cycle time) High 30.213 | 23.475 | 31.207 | 23.148 | 30.640 | 22.936 | 30.056 | 25.823 | 28.836 | 25.463 | 26.895 | 25.230




