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On the Optimal Trading Strategy Analysis for Taiwan Stock
Exchange Market Using Markov Decision Process
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ABSTRACT

In the limited medical resources, emergency room congestion and beds of
multi-departments in the hospital do not configuration well. Managers need to face the
problem of the medical bed planning optimization for the hospital. In this study, we follow
patients hospitalized to model. And set to three situations about the beds reconfigure for the
department in the hospital, the beds reconfigure for the hospital and five percent of the
borrowed bed. By simulation optimization to search the best solution of beds. Not only do not
have bed utilization is too high or too low, but also to shorten the patient waiting time of
hospital beds.

If the hospital is willing subjects the number of hospital beds does not reconfigure, you
can choose the beds reconfigure for the department in the hospital. In main target - patients
waiting bed time perspective, Original case spent 1130.74 hours to do. And in the situation 1
is shorten. 73.63 hours. Hospitals do not consider large-scale changes in the number of other
subjects’ beds; you can choose five percent of the borrowed bed, In the situation 3-1 is
shorten. 46.4%hours..

Keywords : Simulation, Healthcare, Beds Planning, Optimization, Bed Utilization.
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# 3.1 Number of beds in hospital

Number of beds in hospital

Ward Type Beds
2 General Beds
k= 90
5 e
>
a4
= Acute Beds 70
Other 15
Emergency Room Beds 100
Acute Respiratory Care Ward 12
36
Surgery recovery beds
?{2 Newborn Intensive Care Beds | 20
m
5 Newborn Beds 25
2.
0]
Hospice Ward 18
Hemodialysis 33
Burn Care 8
Isolation Beds 19
Intensive Care Beds 136
Acute Beds
950
Total of beds

1462

B IRAT S RAEAE)

(3R
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£32 BEP. oz Iriafn

&R AL A A BIm B AR
P # &R Gastroenterology and B BGRTAE 2356
(Medicine) Hematology
(GD)
Section of Neurology A& g # 1265
(NEUR)
Chest Medicine e e P9 % 3696
(CM)
Nephrology TN 1266
(NEPH)
Hematology ofn 7R BRI 2300
(HEMA)
Endocrinology and SRR U A 333
Metabolism
(META)
Allergy, Immunology B8 % 7% & & 1339
and Rheumatology #
 (IMRH)
Infection B B # 874
(INF)
4 F 3R déneral Surgery — A% 9 F} 4506”
(Surgical) (GS)
Urology s Bk Sh #+ 3845
(GU)
Colorectal Surgery EN ZALr s 1932
(CRS)
Thoracic Surgery Ba pee #h 44 1408
(CS)
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FHE £ % # 31 T IRm SRR
Plastic A o F4 726
)
Pediatric Surgery NN RO 599
(PEDS)
W E #H Gynecology 7 #4 2950
(Obstetrics and (GYN)
Gynecology)  (bstetrics E# 1346
(OBS)
N R %’:c; | Cardiology w3 B g # 2406
(cardiovascular (CV)
center) Cardiovascular W3 B B A 840
Surgery
(CVS)
35 3Lt Ped.i.atrics S5 B2 4205
(independent) (PED)
Dermatology B # 235
(DERM)
Ophthalmology B FF36 915
(OPH)
Otolaryngology-Head M B &R 1838
and Neck Surgery
(ENT)
Stomatology T #20 728
(DENT)
General B4R 53
Rehabilitation
(REHA)
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#H3F 1E F2 #1 7] FEREHRAR

Orthopedics F #} 4R 3709
(ORTH)
Psychiatry FE A S 599
(PSY)
General A 48 s 2329
Neurosurgery
(NS)
Orthopedic Trauma 215 #} 3
(TCCM)

HARAE 48601

(EHRR BRARHRRML  AFREE)
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3.2 Simulation Optimization ¥ & & ([ 3.2)
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IMRH WBEL F % BUR A 96.6%
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CS R R I F4 84.5%
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15 3 £+ PED 2% B2y 83.1%
DERM & A 91.7%
OPH B A48 73.6%
ENT E &g n 89.6%

30




ﬁ%%ﬁﬁﬁ$

R F 3
DENT oF #8 89.7%
REHA A 90.3%
ORTH B F} 2% 92.9%
PSY 3 A 89.0%
NS ¥ 43 504 95.0%
ERRFHmERER 87.9%

31

(BEHRR BIRAEH ZRM)




Ao RE
PREBRERTRIVEAFETHRRAEHRGEY  EERAAKLSY

FREMAZ ~mBAEE - BRAR - BBRIRRE 5B - RGBRFE

RARAEH o HOLE B A LB AT IR EGR

I #N BB ENBETHEERMAN-—BOREE —EREEREFED
LEHHNG SRERRB A EMEE B RAERKD - BANRA
B2 L B BUERR -

2. AABREHE - RERBHARRERS  BEAARRFAZ—EARTIE
W2 BN e EANES TN Rz m% BEILR
TR ZEHHL2ABEAEHALE -

3. BRMERENA LRERFHLUREEMMEL LS BRAALZ
BaggmEmg—UAREEMm -

32



3.4 B BB AR LR B

EREFNBAREZBESARATELRE PO EBRA S
REBR(BINAELRS GE34TRAREEIZES AL HBRTIZRE
PlenBARBRRE REEABRE  FREM ?w“%ﬁié%’
BRELENERAAY  MELERSEBRPAREGWT  —BABR
 TH-LEBRARROTRGIBBRE - RAK z&ﬁ%é%ﬂgié
Ao BBEBAERAE  ERRARENRAFELSETE -

. Medicine department |
{Hours in hospital)

- - U ‘
i Emergency 1 . 1

Surgical department | |
" (Hours in hospital) ! i

Y
_ Allocation bed |
| ofhospital |

- |

Obstetrics and
Gynecology =
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@ [FfRAEANRAHESH(EK 3L

FA stat-fit M FREFIDAEZLHABEEN - ZEHMAIANROAHY
o AL R —AE(E 3.5 TLEENHESH a4 T Lognormal
Normal ~ Beta ~ Weibull ~ Pearson 5 ¥ Triangular » iZZ L& & RO &
Ao F B2 T Normal(41.2,6.47) FHE A 412 A 2R £ 647 Rk
Ak -

surtnsFit of Distributions

disteibrtive rank anpeplunce
Lognermalfi 1 Be+003, T8 5,31 rﬂﬁﬂ; 18 da nol rejest
Nesmalid1.2, 5,47} 93,2 i net rejost
Retaf9.6, 65.9, TH.1, 8.25] 45.4 chir deest ffeet
Weolhuli{l 8.1, 3.96, 25.4) 94, do ot reject
Prarsen 5F16. 7.1, 3.950+003) 7.3 ehiy nok reseet
Teiangulaf?2, . 56.7. 43 LIt ey w0k ejest
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EH=
EH=
EHw

EMA
A #75%

E#A

Beta(6,191,8.29,3.03)
Beta (11,133,5.05,1.52)
Beta (10,143,3.75,1.1)

Weibull(-131383,7528.57,
131506)

Beta (25,94,3.66,1.81)
Normal(25.44,5.96)
Beta (5,199,9.88,8.52)

Normal(41.2 , 6.47)
Beta (30,58,3.16,2.75)
Weibull(26.02,2.34,19.6)
Beta (29,73,2.90,4.41)

Normal(49.5 , 6.92)

Beta (13.62,51.3,4,2)

Beta (18.51,45.5,1.83,1.73)
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@B R IR
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B At
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I FH5p .
CS B E b F4 1 4 6 9 108
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OBS  Z#} 1 2.8 3 5 108
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5 i A
b s 3 i . 7 S
A GAVAN 4 1 3 7 11 125
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= E s 151R)  ®RR
ijr J A .. 9 3L EE (Q3+1.5
Q1) BT %
Gl B AT 3 13 10 12 1 28
NEUR #4489 #F 6 15 9 7.5 1 28.5
CM B& B 79 3 13 10 -12 1 28
NEPH H# A # 3 13 10 12 1 28
A £ 5 BRI
4 HEMA “ 3 13 10 -12 1 28
2 N .
META ’ﬂw“% 4 16 12 -14 1 34
#+
BEL IR
1 7 6 - 1
IMRH [ 8 16
INF AR # 7 17 10 -8 1 32
GS — f% SR # 2 5 3 2.5 1 9.5
GU o B S A i 4 3 3.5 1 8.5
g CRS HEBH# 2 g 6 7 1 17
s CS B4 B S #F 4 9 5 3.5 1 16.5
PS 2 b Ft 3 9 6 -5 1 18
PEDS  /N5Lohat 1 4 3 3.5 1 8.5
W GYN #F# 1 4 3 3.5 1 8.5
y:3
# OBS A # 2.8 5 2.2 0.5 1 8.3
& CV w3 i P9 FF 2 3 1 0.5 1 4.5
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; DENT F#H3¢ 3 8 5 -4.5 1 15.5
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QL)
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NEUR # &4 1 5 5 13 28
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HEMA o % B8 58 #+ 1 3 3 10 28
META  #ip4aX8# 1 4 4 13 34
tMRH sgffﬁﬁﬂ 1 1 ] 5 16
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WEH GYN ## 1 2 2 4 4
OBS &# 1 3 8 14 23
B f CV 3 B PS 1 1 2 4 8
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R B B ETRE#H(GI) 1ETE B 5 AT HE #H(GD)
AR #E tefr]  Z RGP R #®E tbfr] = Rk
1 21 2.30% 16 2 0.20%

2 121 13.10%  30.60% 17 18 2.00% 3.60%
3 140 1520% 18 13 1.40%

4 79 8.60% 19 12 1.30%

5 61 6.60% 20.40% 20 22 2.40% 4.20%
6 48 5.20% 21 5 0.50%

7 51 5.50% 22 16 1.70%
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15 24 2.60%
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HEMA iR R4 96.41%  94.5%  2.02%
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IMRH BEL KT BUR S 97.65%  96.6%  1.09%
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ghAt3p
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DENT F #+4R 86.76%  89.7%  3.27%
REHA 4 {&#t 89.10%  903%  1.33%
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Optimization Model

Minimize f(%F, w;)

St.
¥, %= TNB (3.1)
n_ x;= TNBP (3.2)

BU= 2 (3.3)

5
BU Low Bound =BU = BU Upper Bound

Low Bound =x;, x; = Upper Bound

x;, x; 18 Integer
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Total Number of Bed(TNB) : & B R 34A S
Total Number of Bed Pediatrics(TNBP) © & B¢ 57 & 7% K3
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Si=& A BT
0;=3 — # H4E % B B 48 o
w;=8 — # R LR R &1 R 0 ] 48 o
=TRP A E ,i=12...k
J=h AR B AR L 1,2, 0
Low Bound * & &#t 5] T & & & /b Hhom R ¥
Upper Bound © & &# 5| TE & & % Hhm R
BU Low Bound : & &#+ 5% RA4E A 5 b6 E
BU Upper Bound © & &# 3]/ AR A & R K5t B
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#188 1R B A Jh ARAE &
GI B b AT AE 97.39%
NEUR A 48 ;g $4 98.78%
CM B P Y 96.37%
NEPH BN A 95.53%
A F+4F ‘
HEMA A % BB T A% 96.41%
META FRAHF 98.83%
IMRH BB %% BGRF 97.65%
INF R 88.83%
GS — R ot 86.65%
GU s B S A 81.72%
CRS N EOr ) 95.58%
g A5
CS B4 e o 4 89.40%
PS O 94 77.54%
PEDS AR ¥ 74.68%
. GYN W #t 73.77%
A #
OBS & # 78.72%
Y% 3 BR A 84.70%
S B k °
CVS w3 ik fe B AP 85.07%
PED HEEE 79.73%
DERM &g # 93.28%
OPH BR A2 76.84%
ENT g S 84.55%
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DENT F #48p 86.76%
REHA 1 89.10%
ORTH AR 88.03%
PSY A A 3B 95.49%
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#
5 HEMA xR+t ﬁiﬁ 19 PED REREN
6 META #igA3#H 20 DERM f&&E#
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shF# 9GS — A S Ft 23 DENT F#3f
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Optimization Model

Minimize f(E<527 wy)

St.

=2 x = TNB
Y727 x;= TNBP
b1 x;= TNBM
13,x; = TNBS
12 5%;= TNBO
127%;= TNBC

i220%; = TNBI

Oy

BU= s,

BU Low Bound =BU= BU Upper Bound

Low Bound =x;, x; = Upper Bound

x;, X is Integer
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10.
11.
12.
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Total Number of Bed Cardiovascular Center (INBC) | 2 Q% PO
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Total Number of Bed Independent (TNBI) * & 48 e b5 R E B S

Bed Utilization(BU) : % & *—.ﬁ?ﬂl Y RS

Si=% % S48 €47 05 1

0;=% — #+ B E 7 85 fe] 48 Fo

wi=3 — F AR B A% R 0 K] 4840

=IRAFR S ,i=1,2....27

J=/ 0 S AR B A R 1,2

Low Bound * & &%t %] T &0 & & 2 fRom R #

Upper Bound © & &# 7] T B & % TRk R

BU Low Bound : % &#+7%17% R 4& A % & 8L

BU Upper Bound : % &#1 314 K48 A & & K$0
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Optimization Model

b e A -

St.
27 x;= TNB
Y2 1% = TNBP
BU= %
AR EHRA
1 fOELw) @ RBrRarm 2R 4R
2. Total Number of Bed(TNB) : % &
3,
5 AR 3
Bed Utilization(BU) : & & —# A% RER F
Si=& R L EATH
0=8 — # B 4E 12 5 1 4o
§—F AR B AR R a4
=R #E R ,i1=1,2...27
j=-h SLAR B AR 8, j=1,2
10. Low Bound : & & #+ 5] 7T fie. & & 7 5kom R
11.  Upper Bound : £ &# 5T BB & % ik R
12.  BU Low Bound : & &} %15 K48 A £ 4 ) #5 5]
13.

Minimize (X%, w))

BU Low Bound =BU= BU Upper Bound

Low Bound =x;,x; = Upper Bound

e AR

R E

x;, x; 1s Integer

4 A

Yoy CF

1 (4.9)
(4.10)

(4.11)

Total Number of Bed Pediatrics(TNBP) : & B/ b #3057 & B £ 35
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