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Optimal Replenishment and Warehouse Transshipment Model for
Multiple Public Hazardous Materials~ A Case Study of E Chemical

Company
Student: Guo-Lung Luo Advisor: Ming-Jong Yao

Department of Transportation and Logistics Management
National Chiao Tung University

Abstract

Excellent replenishment and inventory management can significantly reduce the cost,
increase the service quality, and improve efficiency and competitiveness of a company. The
replenishment and inventory control of hazardous materials is usually more complicated since
the decision maker has to take accounts of avoiding danger or violations of laws. Therefore, a
company may take more efforts to secure safety and control cost when needing hazardous
materials for its operations. The Ministry of the Interior of Taiwan revised “the public hazardous
substances and flammable pressurized gases establishment standards and safety control
regulations” and included public hazardous materials into the regulations starting from May 2,
2016. The E chemical company not only maintains the owned warehouse, but also starts using
a rented warehouse to meet the demand and avoid exceeding the storage cap for hazardous
materials from the revision of regulations. Therefore, the decision-making scenario is to
determine the optimal domestic/abroad replenishment and transshipment decisions between
two warehouses for a variety of hazardous materials in the same category for a single factory
using an owned warehouse and a rented one without violating the storage cap. We formulate
the corresponding mathematical model for the above scenario and propose a search algorithm
based on Simulated Annealing (SA) to determine the optimal replenishment time/quantities and
optimal transshipment time/quantities from the rented warehouse to the owned one to meet the
demand and to minimize the total costs. We demonstrate that the optimal solutions from the
proposed mathematical model and the close-to-optimal solutions from the SA algorithm
outperform the company’s current decisions with significant cost savings using the real-world
data from the E chemical company.

Keywords: Public Hazardous Material, Two Warehouses, Replenishment, Transshipment,
Simulated Annealing
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Procedure. Feasibility
Input : Original solution S, random neighbor of S (S°), the new select t’, new procurement method m’,
the lead time of m’ LT, procurement quantity q’, the original initial inventory of own warehouse Ol
and rented warehouse RI in new t’, demand D in new t’, total regulation limit ratio of own warehouse
CA, regulation limit on the quantity of public hazardous material CL.
Output : FeasibleNumber
1. Set FeasibleNumber = 1.
2. Do the following Rule :
Rule 1(Feasibility of lead time) :
If t' <lead time of m’, it is infeasible and set FeasibleNumber = 0.
Rule 2(Satisfaction of demand) :
If RI+Ol+ q' < D, it is infeasible and set FeasibleNumber = 0.
Rule 3(limitation of law) :
If m' replenishs own warehouse:
if (Ol+ q'-D)/CL > CA, itis infeasible and set FeasibleNumber = 0.
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Subject to

RS = RSN BY i=1,2;t=1,2,3 (4.12)

(RPM+S7Y) g& M i=1,2;t=1,2,3 (4.13)

(Xio +Yi + G+ #V )< 1 i=1,2;t=1,23 (4.14)
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LOf t=1,2,3 (4.19)
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Procedure. AcceptNeighborOrNot
Input : Original solution S, random neighbor of S (S), Temperature T, counter Q
Output : Q
Set A = cost(S") — cost(S).
1. If A <0 (downhill move), Set S = S"and Q=Q+1.

—A
2. If A > 0 (uphill move), Set S = S"with probability eT.
2.1 Get an random number N which is between (0, 1) .

—A
22If N< eT,thenset S =S"and Q=Q+1.
—A
2.3 1f N> eT, then give up the S".
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Procedure. ReduceTemperature

Input : Temperature T, counter C, Length, Reduce Temperature Factor R
If C = Length, do the following:
1.SetC=10
2. Reduce the temperature by set T=R*T.
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Procedure. Frozen
Input : counter Q, counter F, Length, minpercent
Output : FrozenNumber
1. Set FrozenNumber = 0.
2. Calculate Q / Length.
2.1 If O/ Length < minpercent, the F = F+1I and set Q = 0.

2.2 If Q / Length > minpercent, the F = 0 and set Q = 0.
3. If F =5, then set FrozenNumber = 1.
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1. Get an initial solution S and counter Q, F, C= 0.
2. Get an initial temperature Ty, set T= Toand To>0.
3. Define function cost(S).
4. Do Procedure. Frozen (Q, F, Length, minpercent), if Frozen # I do the following :
4.1 Perform the following loop Length times.
4.1.1 Pick a random neighbor S’ of S.
4.1.2 Do Procedure. Feasibility (S, S, t', m', q', D, OIL RI, LT, CA, CT)
If Feasibility = 1, do Procedure. AcceptNeighborOrNot (Q, S°, S)
4.1.3 Set C = C+1.
4.2 Do Procedure. ReduceTemperature (Length, T, C, R).
5. Return best S found in SA.
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”T‘ RY 0 0 20,000 0 0 0 0 0 0 0 0 0 0 0 0 0
= RY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,600 0
Xit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yig 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gig 0 0 i 0 0 0 0 0 0 0 0 0 0 0 0 0
Lit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Vit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Wit 0 0 7,800 0 8,000 0 0 0 0 0 0 0 2,800 400 0 1,000
R/, 0 0 0 0 0 0 0 0 0 0 0 0 0 14,600 | 7,000 7,000
RE 0 0 0 0 0 0 0 0 0 0 0 0 14,600 | 7,000 7,000 600
o), 0 0 0 0 0 0 325 55 55 55 1,705 25 25 167 543 31
OF 0 0 0 0 0 325 55 55 55 1,705 25 25 167 543 31 51
RY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
° RY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ei RY 0 0 0 0 0 0 0 0 0 0 0 0 16,000 0 0 0
R 0 0 0 0 0 9,000 0 0 0 7,000 0 0 0 0 0 0
Xit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gig 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Li 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Vit 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
Wit 0 0 0 0 0 0 0 0 0 0 0 0 1,400 7,600 0 6,400
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23z ox gy &d 1D % 163 Gurobi #F H5VEE 2540 N 7 ()
¥y

% 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
R, 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o 0 162 19 19 19 19 19 19 19 19 1,287 451 451 451 451 451
< Of 162 19 19 19 19 19 19 19 19 1,287 451 451 451 451 451 147
2w R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
; fé RY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% | R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
| o= R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- RO 0 0 0 0 0 0 0 0 0 1,800 0 0 0 0 0 0
Xit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Git 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Vit 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Wi 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RIS A 4,198,950
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304 = 9% A S(HCE HE gurobi £72)% 131 % 16 kAL T 2

RAL LA F o - fE(PEG300) ~ ¢ fae~ - 7 fho g
T EE R Sk
. IR (F ARGERS
BN 20000 5] B (B (L 8000
p )W) " I p R (E)L)
- hHEEAEF (/L / ¢ EH m2 #if
ERRIEE 2.42 3RS A (%) | 10000 » i) P 0.035 | Rthixpie f 4 * (=/4)| 45 & ('L) 21 200
EE P R () 2000 Fh et "YL)|[ 8000 | WP ekt f § * (S/H) | 575 DA () 62.5
F_¢ - i (PEG300)
] AR | P RS P B H =g A A (/L
R RN - W g PR () 1| AdrdeB () | 89 | sdenEg(R)| 85 | ¥ _3;) ( 0.135
= ¢b ke . ‘t B H I A (/L
% > £(SS) 0 mg;" W R PR () 9 |44 EG(x) | 33 FHEL) 4000 B 3; ) ( 0.03
i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LS 0 o| 30371 3037 3,037] 3,037 0 0 0| 3,546 0 0 o 3306 3267 3,267
I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T H e B 0 020,000 0 0 0 0 0 0 0 0 0 0 0| 5,600 0
FRTER R 0| 20,000 0 0 0 0 0 0 0 0 0 0 0| 5,600 0 0
A h R ARG E 0 0 0| 12,200 12200 4,200 4200 4200 4200 4200 4200 4200 4200 1400 1,000 1,000
AR ARG E 0 o| 12,200] 12,2000 4200 4200 4200 4200 4200 4200 4200 4200 1400 1,000 1,000 0
B AR GE 0 0 0| 4763 1,726] 6689 3652] 3652] 3652] 3652 106]  106]  106] 2,906 o 2333
P AR AR GE 0 o 4763] 1,726] 6,689 3652] 3,652 3652] 3,652 106]  106]  106] 2,906 0| 2333 66
B 0 o] 7,800 o] 8,000 0 0 0 0 0 0 0| 2,800 400 o] 1,000
hh AR A 0 o 8584 793] 3033 273 273 273  273]  273]  273]  273] 1,057 203 65| 345
BAHEG A 0 of 322] 438 568 698  493]  493] 493 254 14 14 203] 19| 157] 162
RS A 0 0| 10,000 0 0 0 0 0 0 0 0 0 0 0| 10,000 0
B 0 0] 700,000 0 0 0 0 0 0 0 0 0 0 0] 218,400 0
I N 0 o| 718906] 1231] 3601]  971]  766]  766]  766] 527]  287]  287] 1260  399] 228622] 507
R TN 0 0| 718,906] 720,137 723,738] 724,709] 725,475| 726,241] 727,007| 727,533] 727,821] 728,108] 729,368 729,767| 958,390| 958,897
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4 = 38 A F(BcE 50 gurobi Ff3)% 133 % 16 FRAEK £ (%)
z ﬁ# L
ﬁa?&% * RPM/R G | R B R R 1 A473cE B (=) | 105 Irdets B (%) 101 BAH G S A(R/LAE) | 0364
>3 £ (SS) 0 R ERpE | R () 12 | #F3cis EH(=)| 88 EHIEQD) 4000 | M A EH G A RA(Z/L/E) | 0081
F 5 1 2 3 4 5 6 & 8 9 10 11 12 13 14 15 16

L2 RE 0 0 0 0 0| 8,675 270 0 0 5,350, 1,680 0 1,258 7224 512 6,380
P yed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TR H I R § 0 0 0 0 0 9,000 0 0 0| 7,000 0 0| 16,000 0 0 0
FREB2E 16,000 0 0 0 9,000 0 0 0| 7,000 0 0 0 0 0 0 0
AR B R ARG R 0 0 0 0 0 0 0 0 0 0 0 0 0| 14,600 7,000 7,000
AR B R ARG E 0 0 0 0 0 0 0 0 0 0 0 0| 14,600, 7,000 7,000 600
Pt ARDAREGE 0 0 0 0 0 0 325 55 55 55 1,705 25 25 167 543 31
Pt AR AR GE 0 0 0 0 0 325 55 55 55 1,705 25 25 167 543 31 51
A 0 0 0 0 0 0 0 0 0 0 0 0| 1,400, 7,600 0| 6,400
A AR A 0 0 0 0 0 0 0 0 0 0 0 0| 4,884| 3,628 812| 2,441
pAEG A A 0 0 0 0 0 59 69 20 20 320 315 9 35 129 104 15
THA A 0 0 0 0 0| 10,000 0 0 0| 10,000 0 0| 10,000 0 0 0
RS A 0 0 0 0 0| 945,000 0 0 0| 735,000 0 0[1,408,000 0 0 0
TR A 0 0 0 0 0| 955,059 69 20 20| 745,320 315 9(1,422,919| 3,757 916| 2,456
FRIER S A 0 0 0 0 0| 955,059 955,128| 955,148| 955,168(1,700,489|1,700,8041,700,813|3,123,732|3,127,489|3,128,405|3,130,861
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% 4 =98 A& F(BF 05N gurobl F2)% 133 % 16 3R F1A-K & ()

T

S 2 B I AL 1 AATdeH (%) | 48 | drdc i H g (%) | 45 | p pE ogE G & A(R/LE)
% > 15 £(S9) 0 F 42 (L) 2000 | ¢t f H =45 = A (~/L/k)

Ty 1 2 3 4 5 6 - 8 9 10 11 12 13 14 15
Lz L F 238 143 0 0 0 0 0 0 0 532 836 0 0 0 0
o $ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FE AT H A R R 0 0 0 0 0 0 0 0 o/ 1,800 0 0 0 0 0
FRTEE R 0 0 0 0 0 0 0 o 1,800 0 0 0 0 0 0
NS EWAEEE | 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MRS RY ARG E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pt ARG ARG E o 162 19 19 19 19 19 19 19 19| 1,287 451 451 451 451
Pt ARDARGE | 162 19 19 19 19 19 19 19 19 1,287 451 451 451 451 451
EHA R 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N hp S A 139 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BB A 13 33 7 7 7 7 7 7 7 238 316 164 164 164 164
TS A 0 0 0 0 0 0 0 0 0| 10,000 0 0 0 0 0
HHL A 0 0 0 0 0 0 0 0 0| 86,400 0 0 0 0 0
TR A At 153 33 7 7 7 7 7 7 7| 96,638 316 164 164 164 164
BT S A 153 186 193 200 207 ] 220 227 234| 96,872] 97,188] 97.352| 97,517] 97,681] 97,845
EGA RS A 2,000 o 2,000 o 2,000 2,000 0 0 0] 2,000 0 0 2,000 0 0

BB IipE S A 14,199,712
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ASHAARBG RE- A ST PR 4F2 £ ]

R S F N

s F

e ey 2 3 4 5 6 7 8 9 10 B3
FEE A
R -

RAFHAEEE 16,800 37,200 17,400 30,000 26,000 42,400 25,800 35,200 20,600 42,600 294,000
BUGHALEE 30,600 31,200 11,200 38,200 35,400 25,200 37,600 33,200 9,400 46,400 298,400
BppPiEini 163 3,319 6,916 5,545 15,529 7,368 6,442 662 6,408 5,457 57,809
ENR-TEY 31 289 3,245 9,570 7,505 10,999 7,385 6,456 659 6,376 5,421 57,905
B 6,200 6,000 6,200 11,800 6,600 17.200 16,200 1,8000 19,200 20,200 127,600
BB AR A 9,228 4,098 2,867 11,654 7,658 7,572 14,673 11,448 8,775 14,605 92,578
WA AFF AL 31 443 1,113 881 1,791 996 871 89 863 734 7,811
RERA LA A 4,000 2,000 4,000 6,000 2,000 6,000 6,000 6,000 8,000 6,000 50,000
BARHES A 700,000 0 0 700,000 528,000 0 964,000 528,000 264,000 792,000 4,476,000
BITHEA A 10,000 0 0 10,000 10,000 0 20,000 10,000 10,000 30,000 100,000
e 723,259 6,541 7,980 728,535 549,449 14,568 1,005,544 555,537 291,638 843,339 4,726,389
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LSEFASEGE RPBZHART YRS 42 £ R

) 2 3 4 5 6 7 8 9 10 3+
T‘—”' ‘E?_ ﬁ RS SR
z ?ﬁ Jend

RAFHAEEE 0 22,000 30,000 28,600 23,200 25,200 24,000 8,000 18,400 54,800 234,200
ROAFHAEEFE 0 33,000 23,000 29,200 25,600 25,600 18,400 8,800 18,400 57,600 239,600
BppPAEGE 0 380 1,840 766 984 554 1,001 505 2,020 7,674 15,724
Bp AP AEFE 0 435 1,810 792 1,108 420 960 1,010 3,430 5,831 15,796
AR 0 9,000 7,000 15,400 5,600 7,600 5,600 7,200 8,000 21,200 81,000
BB AR A 0 11,753 5262 11,765 6,380 7,121 4,209 5,024 6,434 18,544 76,493
RpgFEG >4 0 148 664 284 381 177 357 276 992 2,458 5,737
RERA LA A 0 4,000 2,000 6,000 2,000 4,000 2,000 2,000 2,000 6,000 30,000
kX3 SN 0 2,020,000 0 1,408,000 704,000 704,000 0 704,000 704,000 2,112,000 8,356,000

K Nag: SN 0 10,000 0 10,000 10,000 10,000 0 10,000 10,000 30,000 90,000
SRR S TR R 0 2,045,901 7,926 1,436,048 722,761 725,299 6,566 721,300 723,426 2,169,002 8,558,230
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2588 ARG REFASIPREFIF 2L ER FFHRELZ RS A RmE(Y)
o 1 2 3 4 5 6 7 8 9 10 2+
TR A T
- " Ao e

B HA R G R 400 0 37,600 72,800 71,000 68,000 68,000 66,200 65,600 252,600 702,200

DAY AEFE 0 0 55,800 72,800 69,800 68,000 68,000 65,600 65,600 251,600 717,200

Sp AP REGE 200 76 576 1,804 564 524 524 1,032 796 1,964 8,060

BpAHPAEFE 219 76 1,008 1,500 548 524 524 1,100 796 1,824 8,119

SAKERE 400 0 1,800 0 1,200 0 0 600 0 1,000 5,000

B ARESN A 139 0 9,675 5,242 5,444 4,896 4,896 4,932 4,723 18,464 58,411

B A A 35 13 131 274 92 87 87 177 132 314 1,343

REFAEES A 2,000 0 4,000 0 4,000 0 0 2,000 0 4,000 16,000

WP A 0 0 900,000 0 0 0 0 0 0 0 900,000

BT A 0 0 10,000 0 0 0 0 0 0 0 10,000

TR A E 2,174 13 923,806 5,516 9,536 4,983 4,983 7,109 4,855 22,778 985,754
A SRS A 14,270,373
& AR -2,022,868

TR E A -13.37%
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36T B AR A SE RS A R LSRR A R

enTT wEL 2 3 4 5 6 7 8 9 10 73

e

RApHAEGE 12,200 33,400 17,800 7,200 4,000 4,000 3,000 0 0 0 81,600
RAPUAEFE 24,400 26,400 16,300 4,000 4,000 4,000 2,000 0 0 0 81,600
WhAYAEFE 4,763 7,119 5,516 8,145 13,529 14,168 10,042 12,662 11,808 84,057 171,809
RPAWFEGE 6,489 8,045 2,970 9,505 18,399 9,185 10,856 10,659 16,576 79,221 171,905
Rl 7,800 7,000 1,000 3,200 0 0 9,000 8,000 0 0 36,000
RH A A 9,377 4,131 1,437 1,364 260 260 4,775 4,300 0 0 25,904
SR 760 1,024 573 1,191 2,155 1,576 1,411 1,574 1,916 11,021 23,201
RITHES A 10,000 0 0 10,000 20,000 20,000 20,000 20,000 30,000 20,000 150,000
R 700,000 0 0| 264,000 528000  427.800| 528,000  528,0000 792000 553600 4,320,400
TR 720,137 5,155 2,010 276,555|  550415| 449,636  554,186|  553,874| 823916 583671 4,519,505
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306 MY A MR A SE YRS 42 &R

PR B At A ()

GES A v 2 3 4 5 6 7 8 9 10 4
© =

REpPAEEL 0 22,000 30,000 44,200 32,000 20,800 15,600 0 0 26,400 191,000
wAFHAEHE 0 33,000 23,000 51,000 26,400 20,800 10,400 0 0 26,400 191,000
SR 4 0 380 1,840 1,166 984 13,754 2,201 1,305 5,220 10,074 36,924
RpAHAEGE 0 435 1,810 1,192 1,108 14,020 1,760 2,610 5,830 8,231 36,996
RABEE 0 9,000 7,000 9,200 5,600 0 5,200 0 0 8,000 44,000
RAP RS A 0 11,753 5,262 11,997 5,137 2,413 3,133 0 0 7,362 47,056
BB G FA 0 148 664 429 381 5,055 721 713 2,011 3,332 13,453
WIS A 0 10,000 0 20,000 0 10,000 0 10,000 10,000 30,000 90,000
A A 0| 2,020,000 0 2,059,000 0| 704,000 0| 704,000/ 756,000 1,954,000 8,197,000
EESh et 0| 2,041,901 5,926| 2,091,426 5518 721,468 3,854 714713]  768,011| 1,994,694 8,347,509
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260 AT B G HM AR BA ST RS 42 ER T ERE S AL A R ()
o 1 2 3 4 5 6 7 8 9 10 o
GREEAA 12
ELE
Y LI s 400 0 0 0 0 0 0 0 0 0 400
AHHP ARG E 0 0 0 0 0 0 0 0 0 0 0
B ARG E 200 76 4,176 6,604 3,564 524 524 1,632 1,596 3,364 22.260
B A REGE 219 76 5,808 6,300 2,348 524 524 1,900 1,596 3,024 22,319
BB R 400 0 0 0 0 0 0 0 0 0 400
BALH HRES A 139 0 0 0 0 0 0 0 0 0 139
Bp AT LA 60 28 1,817 2,349 1,076 191 191 643 581 1,163 8,007
MITHE A 0 0 10,000 0 0 0 0 10,000 0 10,000 30,000
MBS A 0 0 144,000 0 0 0 0 38,400 0 38,400 220,800
TR A A E P Lt 200 28 155,817 2,349 1,076 191 191 49,043 581 49,563 259,037
RERARS 4,000 6,000 2,000 4,000 2,000 0 4,000 2,000 0 4,000 28,000
EF T E T RN 13,154,051
=R R -3,319,190
ARG F A -20.15%
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272 ASFEIVEREDE 1T 5 16 FRLAK 4
ROE & o - f(PEG300) ~ ¢ fig e~ = ¥ A fiphi
RS E Y TS 3
NS I podg (B2 )(L)| 20000 B 7h R P 3| p R (EW)L) 8000
K N-RVRES 2.42 TR A () 10000 | * A HE > FA % * (~/L/i¥) | 0.035 R bR 7 * (/) 45 | %H =2 (L) 200
A A (5 1Hp) 2000 Ehpse L) | 8000 FpHpe g g r (~146) 57.5 MR (A1) 62.5
% ¢ = f(PEG300)
PR % B R RP B PR PR () 1 AdrdcB (%) | 89 | 4ruH (%) | 35 |4 pHEEG X A(S/L)| 0185
% 2>%E(SS) 0 Bl b ERp| W B OpFRT (i) 9 ricis 8§ (+) 33 7 #1E (L) 4000 | *h £ H 34+ A(R/L/AE) | 0.03
Ty 1 2 3 4 5 6 % 8 9 10 11 12 13 14 15 16
Lz g 11,736/ 11,736 11,736 11,736| 9,436  9.436|  9,436] 9,436 11,545 11,545 11,545 11,545 10,604| 10,604| 10,604| 10,604
B B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FHRTH G eI E 0| 40,000 0 0| 20,000( 20,000 0 0 0| 20,000 16,000 8,000 200/ 8,000/ 16,000 5,200
FRTERE 40,000/ 16,000, 8,000 20,000{ 28,000/ 16,000 0 0| 20,000/ 16,000 0 200 0 0| 5,200 0
‘hie g R AR £ | 20,0000 5,0000 31,800] 24,600( 13,000, 20,200 34,000, 24,600/ 15,200/ 3,600 12,200] 16,600/ 13,000 2,600 0| 5,400
i f R KRR FE| 50000 31,8000 24,600] 13,000] 20,200 34,000( 24,600, 15200/ 3,600 12,200 16,600| 13,000/ 2,600 0| 5,400 0
Bt AREDAEGE 0| 3,264 4,728 192 56| 3,420 184 148 112 167 22 77 132 128 124 120
Pt AR ARGE| 3,264 4,728 192 56| 3,420 184 148 112 167 22 77 132 128 124 120 116
F Al 15,000 13,200/  7,200{ 11,600 12,800 6,200 9,400, 9,400| 11,600, 11,400| 11,600[ 3,600, 10,400| 2,600 10,600| 5,400
hpES A 5,500 16,821|  4,083|  4,847| 10,829 9449 4,842 4231| 4236| 9,826/ 8,161 2,087| 3,757 897| 7,088 1,863
PAFEG A 220 539 332 17 235 243 22 18 19 13 7 14 18 17 16 16
B A 0[1,400,000 0 0| 700,000 700,000 0 0 0| 700,000 528,000| 264,000(  7,800| 264,000/ 528,000/ 202,800
THA A 0| 10,000 0 0| 10,000 10,000 0 0 0| 10,000f 10,000 10,000{ 10,000/ 10,000/ 10,000 10,000
TR A A 5,720(1,427,360| 4,415 4,864 721,064 719,692|  4,864| 4249 4255 719,839| 546,168 276,101 21,575| 274,914 545,104 214,679
BRI A A 5,720(1,433,0811,437,496|1,442,360(2,163,423|2,883,116(2,887,980(2,892,228(2,896,483(3,616,322|4,162,490(4,438,591 (4,460,165 |4,735,079|5,280,184(5,494,863
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2720 ASBEHEIVERR)S 1D P 16 FRLER A
z ﬁ;} o
P 2 BRSNS RN B B PR () 1 A3TicH (%) 105 Iricis H (%) 101 poAHE G S AR/LAE) | 0364
% > 75 2 (SS) 0 B hgRpE| W R PR (i) 12 Iricis 8 § (%) 88 # F12 (L) 4000 | ¢ A H m4FF > A(</L/AE) | 0.081
FH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

e S 8,736 8,736 8,736/ 8,736 4,436 4,436 4,436 4,436| 10,545 10,545 10,545 10,545 6,604 6,604 6,604 6,604
e g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TERITH I I E 0] 20,000 20,000 0| 60,000 0 0 0 0 0 0 0 0 8,000 4,600 0
FFRITER £ 20,000{ 20,000 8,000| 60,000 0 0 0 0 0 0 0 0 0 4,600 0 0
AR AR AR GE 8,800 0| 11,200| 22,400 13,800 69,400] 64,800, 57,000 55,600( 41,400 35,000/ 21,600 13,800 6,600 8,600 6,400
GHRAREDPRE GE 0 11,200{ 22,400| 13,800, 69,400 64,800 57,000{ 55,600| 41,400{ 35,000 21,600 13,800 6,600 8,600 6,400 0
P AR 5 E 0 64 128 192 56 20 184 3,548 512 4,167 22 2,877 132 728 124 320
P ARDALRL 5 E 64 128 192 56 20 184 3,548 512 4,167 29 2,877 132 728 124 320 116
F ﬁ?ﬁ’% B 8,800 8,800 8,800 8,600 4,400 4,600 7,800 1,400 14,200 6,400 13,400 7,800 7,200 6,000 2,200 6,400
A ARER A 3,260 9,150, 10,449 4,787| 23,451 9,221 9,502 6,968 10,064 6,431 7,470 4,491 3,433 4,557 1,558 2,371
PAFEG = A 12 35 58 45 14 37 679 739 852 762 528 548 157 155 81 79
R A 0/2,020,000{2,020,000 0{6,060,000 0 0 0 0 0 0 0 0| 704,000| 483,000 0
TR A 0| 10,000 10,000 0| 10,000 0 0 0 0 0 0 0 0| 10,000 10,000 0
TR A A K2 3,272(2,039,185|2,040,507| 4,832{6,093,464 9,258 10,181 7,707| 10915 7,194 7,998 5,038 3,590| 718,712| 494,638 2,451
FILIERE S A 3,272 2,042,457| 4,082,964(4,087,796(10,181,260{10,190,519{10,200,700(10,208,407|10,219,322]10,226,516{10,234,513{10,239,552(10,243,142|10,961,853|11,456,491(11,458,942

103




27 230 A S(HHII V) F 13 % 16 RAAK 4 (D)
Sy
T T R B P OB R 1 Adric B § () 48 Fricis B §(2) 45 poAH G 2 A(R/LE) | 0.166
% > E(SS) 0 RovhgRpE| BB PER(E) 8 K Ardc H §(~) 40 # 12 (L) 2000 | HEH =G S A(Z/ALAE) | 0.037
| 1 2 3 4 5 6 % 8 9 10 11 12 13 14 15 16

L2 kg 0 0 0 0| 5,102 5,02 5102] 5,102 6,211 6,211 6,211 6,211  4,927| 4,927 4927 4,927

PR Ltk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FRTH R 2T E 0 0 0| 20,000 0 0| 20,000 0 0 0| 8,000 1,000 8,000 8,000 0 0
FRTHEF 0 0| 28,000 0 8,000/ 28,000 0 0 0 0 1,000 0 0 0 0 0
AR f R AR R 0 0 0 0| 20,000 14,800 9,600| 24,600/ 19,400| 13,200 7,000/ 8200/ 3,600 6,800  7.400| 4,200
AR H R AR E 0 0 0| 20,000 14,800/ 9,600, 24,600| 19,400/ 13,200/  7,000| 8,200 3,600 6,800| 7,400, 4,200 0
Pt AR EGE 0 0 0 0 0 98 196 94 192 181 170 759 148 21| 2,494 767
P AR AR GE 0 0 0 0 98 196 94 192 181 170 759 148 21| 2,494 767 40
A Bl 0 0 0 0| 5,200, 5200 5,000 5,200 6200 6,200( 6,800 4,600 4,800 7,400  3.200| 4,200
‘AR S A 0 0 0| 6,470 2,878| 2,503 8,544| 3,209 3,111 2,665 4,472 1,862 3,674 4,624 1,418 1,464
pAEG A A 0 0 0 0 8 24 24 24 31 29 77 75 14 209 271 67
A A 0 0 0| 900,000 0 0| 900,000 0 0 0| 320,000{ 48,000| 320,000/ 320,000 0 0
A A 0 0 0| 10,000 0 0| 10,000 0 0 0| 10,000{ 10,000, 10,000/ 10,000 0 0
TP A 2t 0 0 0| 916,470 2,886 2,528| 918,568  3,233|  3,142|  2,694| 334,549 59,938| 333,688| 334,832 1,688 1,531
BhAE A A 0 0 0] 916,470| 919,356| 921,884|1,840,452|1,843,684(1,846,826|1,849.520(2,184,069(2,244,007|2,577,695(2,912,528|2,914,216(2,915,747
EHAES 6,000/ 6,000 4,000 6,000 6,000 4,000 6,000 4,000 86000 6,000 8000 4,000 6,000 4,000 4,000 4,000

WAL S A 19955552
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