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Piriya Saenrak 2010: The Study of Farm Management and Simulation for Aquaculture
Planning of Pacific White Shrimp (Litopenaeus vannamei) in Thailand. Master of
Science (Agro-Industry Technology Management), Major Field: Agro — Industry
Technology Management, Department of Agro-Industry Technology. Thesis Advisor:

Assistant Professor Porntipa Ongkunaruk, Ph.D. 141 pages.

The goal of this study is to expore the current situation of the white shrimp farming and
attempted to identify factors affecting the yield. The results showed that farm management
practice in the Southern and the Eastern parts of Thailand were similar. These practices included
production planning based on climate and season, production resource (post larva and feeds)
sourcing based on reputation of the hatcheries or companies and the use of post larva aged
between P10 — P15 as stated in the GAP. The only practice that the farmers did not follow GAP
was high stocking densities of post larva per rai where GAP recommendation is 80,000 post larva

per rai.

In general the result showed that, the farmers rarely feed shrimp during winter as the low
temperature affect the growth and survival rate of shrimps. Therefore we conducted a simulation
to help the farmers to make decisions on when they should feed and at what quantity in order to
maximize profit. The researcher applied Monte Carlo Simulation technique and found that in
summer and rains due to appropriate climate, the farmers can release the high stocking densities
of post larva per rai. During winter, the farmers can not release post larva at a high stocking
density due to the increment of death rate. However, in case the farmer have successfully grown
the shrimp during winter, they would have gained a lot of profit due to the high selling price. This
is because the supply is less than demand. In addition appropriate post larva density, the farmers
should consider other risk factors affecting the farming success including the outbreak of
diseases, the close monitoring of the growth, and the application of good farm management

practices.

Student’s signature Thesis Advisor’s signature
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MANHIN Y

v
aA

@ 1 o 7 3
AIDYNULUUUIADIFADIUNITUNANG A (Best Case Scenario)



Al

HPL onunzaz

& w -
Al nmsiasafisanasy 3 Lhay

jan
feb
mar
apr
may
jun
jul
aug
Sep
oct
nov
dec

392,000
396,000
478,000
515,000
511,000
515,000
513,000
514,000
516,000
510,000
365,000
391,000

85,059.66
50,723.98
30,448.51
6,773.97
44 872.91
112,542.09
195,976.04
164,514.99
124,406.72
152,134.29
40,619.46
72,278.79

1
2
3]
4 FiAanaa B0.07
5 arlEaemen AETWITEBED
_ B | B9 010 B0.12
7 BE181,035 B0 46
a BE334,155 B0.95
g wuauaafs posikg
10| 250
11 100
12 70
13 G0
14 TIATETIELEDY
15| |ian BE125.40
16| |feb B120.92
17 rmar B107.00
8| |apr B100.96
19| |may B105.74
~20 | ]iun B113.28
21 fjul B123.24
(22| Jaug B119.45
23| |sep B114 .56
24| |oct B118.45
25| nov B122.84
26 dec B123.61
27

oA

MBI V1 §108 19U IABIAD UM alan 1M NANgA (Best Case Scenario)

€Tl
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d’ o o ' A o A
AT NAUINT U1 ﬂ”liﬂ’lu')mﬂWuliGLUL!@]azlﬂ@uGUﬂﬂLLUUﬁ]Ta@ﬂﬁﬂWUﬂTimﬂﬂV]qﬂ

(Best Case Scenario)

flsTunaazifon qn3
UNIIAY =(($F4/$B11*$C13)-((SF4*$C$2)+($B6)+(SF4*($C6))))
AT =((SF5/$B11*$C14)-((SF5*$C$2)+($B6)+(SF5*($C6))))
unaw =(($F6/$B11*3$C15)-(($F6*$C$2)+($B6)+(SF6*($CH))))
SURIY =(($F7/$B11*$C16)-((SF7*$C$2)+($B6)+(SF7*($C6))))
NOHNIAY =((SF8/$B11*$C17)-((SF8*$C$2)+($B6)+($F8*($C6))))
TATRTIMY =(($F9/$B11*$C18)-(($F9*$C$2)+($B6)+(SFI*($CH))))
NINYIAN =(($F10/$B11*$C19)-((SF10*$C$2)+($B6)+(SF10*($C6))))
GAVRGH =(($F11/$B11*$C20)-(($F11*$C$2)+($B6)+(SF11*($C6))))
nugIY =(($F12/$B11*$C21)-(($F12*$C$2)+($B6)+(SF12*($C6))))
Aa1nY =(($F13/$B11*$C22)-(($F13*$C$2)+($B6)+(SF13*($C6))))
WOAINEU =(($F14/$B11*$C23)-(($F14*$C$2)+($B6)+(SF14*($C6))))

FUNAY =(($F15/$B11*$C24)-(($SF15*$C$2)+($B6)+(SF15*($C6))))
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MANHIN A

@ [l o 7Y 9 9 a
Gl’)@fJ'NU,‘]J‘UFl]'lﬁ’i]\‘lﬁﬂ'l‘l!ﬂ'limﬂ')EJLLNuﬂ'IW@]’HlliJ (Decision Tree)



Al B C | D E F [ G H I 4 K L | M | N | 0 [
1
2 | Tamalunisaafanawuia PIAY 1 - P(Bi) 0.50 0.60 0.60
_3 | Iterm 5 0.33|P(Bi} 0.50 0.40 0.40
4 FTIANGAAD BO.07 Tamatunisasdaagdus PIAY]1 - P(BI) 0.80 0.80 0.80
5 AlddiaAa AlETMISHBA 0.67 | P(Bi} 0.2 0.1 0.1
5 £99,010.01 80.12 Pra) = Tanatunsdoedotuag we
7| B131,035.03| B0.45] P(B1]| A) 017 P,-l\:' - T el
8 | B334 154.89 B0.95| P(BZ| &) o.o7] P& = Tamatursaz ooty agiug
g BEWUI e P(B3]A) oogf . o -
0 n:ﬂﬁn ; 2000 2000 PE | A) . Etliih_l (i=1, 2, 3) = Tamandeazenolufau
A |een2 B70.00 B60.00 . FIE} = Tamafifamsaainnts 3 oy
i A1EIn 3 BS5.00 B35.00 P(B1| A% 0.13]
13| |Senmnenaiay mnaaatis poslkg P{BZ| A7) 0.050 pigi| &) = Terafidazaolundaud i de
14| [jan B125.40 250 P(B3| A7) 0.05) | Zsokotu 2
15| |feb B120.92 100 P(B'| AT} 0.43] p(Bi| &) = Terafifdeassnolufizud i dla
18 | |mar B107.00 70 Lzl agiun
7| |apr B100.96 il
12| |may B105.74 P(E| &) = TanRffsazsaatiif 3 LAay
19| |jun B113.28| diaauefe . Tung W
_20 | fiw B123.24] PJ{E' f\] = Tamaﬂﬁﬂ:—mmjwm 3 iAoy
21| |aug B119.45| iaLamefe Tugadun
22| |=ep B114.56
23] |odt B118.45
24 | nov B122.84]
25 dec B123.581
¥
27 | jan feb mar apr may jun jul AUg SED oct nowv dec
28 | #PL funizau 352 000 385,000 473,000 515,000 511,000 515,000 513,000 514,000 516,000 510,000 365,000 351,000 |
28 | |Situation Probability
_30 | |PB1]A) 0ATF] 17351415 174 274 44 -168,332.53 -173,324.13
31| |PBZ[A) 0.07] -112668£.50 -111 96524 -117,373.88 -112,833.91
32 | |PB3|A) 0.04] -202,236568 -2003%057 -211,322.88 -202,573.20
33| |PEB1IAY 0.13] -196,891.78 -196131.53 196 891.78 -196511.85 -198701.72 -197,081.84 -195941.47
34 | |PBEZ|AY 0.05 -14 -142 71150 -143,009.16 -14271150 -14286033 -142,78591 -14263708 -143,083.57
35| |PB3|AY 0.05 -241 58115 -234 21540 -235120.07 -234 20274 234809 -234 22173 23532374
36 | |PEA) 0.08| 85,059.66 5972358 40619 456 7227379
37 | PiE| A% .43 30,448.51 6,773.97 44 37291 112,542.0% 105 976,04 18451495 12440872 15213420
38 | Expected Prol  -30,415.80 40 962.38 -31,514.86 -42 189.10 -25682.05 3.602.73 39,570,234 25,967.10 8,616.17 20,666.04 41,9044 -40,176.15
39

4 o 1 o o G4 C4 ..
cﬂ‘]WNu'Jﬂﬁ nl @]’JE’JEJ'NW’JLL’]JTJﬂTaf’]\Tﬁﬂquﬂﬁlﬁmﬁﬂ1”ﬂ13mﬁ?ﬂl!WUﬂ1W€]}u1ﬁ} (Decision Tree)

9¢l1
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! [ o 3 o o 4
MINHINT Al mimmmm"lﬂuu,maz’dmumﬁmsuml,ruumaemmumﬁmﬁ'wuwumw

Au'lsl (Decision Tree)
flslunsazaniumsal qas
UNIIAY
UM 1 —((C$28/SC14*$B10)-((C$28*$BS4)+H(SA6)+(CS28*(SB6))))
goumsaii 2 =((C$28/8C15*$B11)-((C$28*$B$4)+($AT)+(C$28*($B7))))
goumsali 3 =((C$28/$C16*$B12)-((C$28*$B$4)+($A8)+HC$28*($BY))))
goumsaii 4 =((C$28/8C17*$B14)-((C$28*$B$4)+($A8)+(C$28*($BY))))
AUATAUT
gomumsaii 1 =((D$28/$C14*$B10)-((D$28*$BS4)+H($A6)+(D$28*($B6))))
goumsali 2 =((D$28/$C15*$B11)-((D$28*$B$4)+($A7)+(D$28*($B7))))
goumsaii 3 =((D$28/$C16*$B12)-((D$28*$BS4)+H($AR)+(D$28*($BR))))
goumsali 4 =((D$28/$C17*$B15)-((D$28*$B$4)+($A8)+(D$28*($BR))))
A
aoumsein 1 =((E$28/$C14*$C10)-((E$28*$B$4)+($SA6)+HES$28*($B6))))
goumsai 2 =((E$28/SC15*$C11)-(ES28*$B$4)+(SA7)+(ES28*($B7))))
A0 3 —(ES28/SC16*$C12)-(ES28*SB$4)+(SA8)+(E$28*($BS)))
aoumsein 4 =((E$28/$C17*$B16)-((E$28*$B$4)+(SAR)+HE$28*($B8))))
YR
aoumsein 1 =((F$28/$C14*$C10)-((F$28*$B$4)+($A6)+(F$28*($B6))))
A0WMIeIn 2 =((F$28/$C15*$C11)-((F$28*$B$4)+($A7)+(F$28*($B7))))
q0MNIeN 3 =((F$28/$C16*$C12)-((F$28*$B$4)+($A8)+(F$28*($BY))))
a0umsein 4 =((F$28/$C17*$B17)-((F$28*$B$4)+($A8)+(F$28*($BY))))
NOHHAINY
gomumsaii 1 =((G$28/$C14*$C10)-((G$28*$B$4)+($A6)+(G$28*($B6))))
AouMsain 2 =((G$28/$C15*$C11)-((G$28*$B$4)+($AT)+(G$28*($B7))))
aomumsaii 3 =((G$28/$C16*$C12)-((G$28*$B$4)+($A8)+(G$28*($BB))))

amumm‘fﬁ 4 =((G$28/$C17*$B18)-((G$28*$B$4)+H(FA8)+(G$28*($B8))))
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2 '
MINHUINN Al (D)

f'lslunsazaniumsal qas
TLTRTAN
ﬁmumm‘f‘ﬁ 1 =((H$28/$C14*$C10)-((H$28*$B$4)+($A6)+(H$28*($B6))))
0L 2 —((H$28/SC15*$C11)-(HS28*$BS4)+($A7)+(HS28*($B7))))
goumsaii 3 =((H$28/$C16*$C12)-((H$28*$B$4)+($SA8)+(H$28*($BB))))
goumsali 4 =((H$28/$C17*$B19)-((H$28*$B$4)+($SA8)+(H$28*($BB))))
NINGIAY
doumsaii 1 =((1$28/$C14*3$C10)-((1$28*$B$4)+($A6)+(1$28*($B6))))
goumsaii 2 =((I$28/8C15*$C11)-((1$28*$B$4)+(SA7)+(1$28*($B7))))
goumsaii 3 =((1$28/$C16*$C12)-((1$28*$B$4)+($A8)+(1$28*($BR))))
goumsali 4 =((1$28/$C17*$B20)-((1$28*$B$4)+($A8)+(1$28*($BR))))
GAVRGH
goumsaii 1 =((J$28/$C14*$C10)-((J$28*$B$4)+($A6)+(1$28*($B6))))
qoumIaii 2 =(($28/$C15*$C11)-((J$28*$B$4)+(SA7)+(I$28*($B7))))
q0MmMIeN 3 =((J$28/$C16*$C12)-((J$28*$B$4)+($A8)+(J$28*($BY))))
qoumIaii 4 =((J$28/$C17*$B21)-((1$28*$B$4)+($A8)+(J$28*($B3))))
VALY
A0UMIeN 1 =((K$28/$C14*$C10)-((K$28*$B$4)+($A6)+(K$28*($B6))))
goumIaii 2 =((K$28/$C15*$C11)-((K$28*$B$4)+($A7)+(K$28*($B7))))
q0WMIeN 3 =((K$28/$C16*$C12)-((K$28*$B$4)+($A8)+(K$28*($BY))))
qoumIaii 4 =((K$28/$C17*$B22)-((K$28*$B$4)+($A8)+(K$28*($BY))))
Aany
gomumsaii 1 =((L$28/$C14*$C10)-((L$28*$B$4)+(SA6)HL$28*($B6))))
AU 2 ~((L$28/SC15%SC1 1)-((L$28*SBSA) +(SAT1HLS28*(SBT))))
aomumsaii 3 =((L$28/$C16*$C12)-((L$28*$B$4)+($SA8)+(L$28*($BY))))

o1y mmfﬁ 4 =((L$28/$C17*$B23)-((L$28*$B$4)+(SAR)+(L$28*($BY))))
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2 '
MINHUINN Al (D)

f'lslunsazaniumsal qas

WoAIN g
ﬁmumm‘f‘ﬁ 1 =((M$28/$C14*$B10)-((M$28*$B$4)+($A6)+(M$28*($B6))))
0L 2 —((M$28/$SC15*SB11)-(M$28*$B$4)+(SAT)+(MS28*($B7))))
goumsaii 3 =((M$28/$C16*$B12)-(M$28*$BS4)+($A8)+H(M$28*($BS))))
goumsali 4 =((M$28/$C17*$B24)-(M$28*$B$4)+($A8)+(MS$28*($B8))))

FUNAY
doumsaii 1 =((N$28/$C14*$B10)-((N$28*$B$4)+($A6)+H(N$S28*($B6))))
goumsali 2 =((N$28/$C15*$B11)-((N$28*$B$4)+($A7)+(N$28*($B7))))
goumsaii 3 =((N$28/$C16*$B12)-((N$28*$B$4)+($A8)+(N$S28*($BS))))
goumsali 4 =((N$28/$C17*$B25)-((N$28*$B$4)+($SA8)+(N$28*($B8))))

P dy %] J Y]

“r‘ilﬂﬂ!“r‘iﬁ!: dOIUNITUN 1 Wiﬂﬂﬁ\? lﬂyﬁiﬂilﬁﬂ\iﬁ]}\i LLaZﬁ:ﬂﬁWﬂWﬁQﬂ1ﬂlaﬂﬂﬂ1ﬂiu 309U
o = 4y Y o g o

TAOIUNITUN 2 UUYDI Lﬂ]&l@]iﬂﬁlﬁﬂﬂﬂ\? uazmmﬂwmmﬂmmm&iu 60 U
s = 2y Y o & o

TAOIUNITUN 3 UUEDI Lﬂ]&l@]iﬂﬁlﬁﬂﬂﬂ\? uazmmwmmmammﬂiu 90 U

s = 2y v o 2 o
TAOIUNITUN 4 HUEDI Lﬂlﬂl@]iﬂi!ﬁﬂﬂﬂ\i uazqwawmmmaaﬂﬂ 90 U
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MANHIN 3

@ ll o t4
MDYV DITDIUNITY Monte Carlo



A B e D E F [ G H I [ J K L M

1 |Input

2 | Probability HORMAL Density LESS Density MORE Density
_3 |Tamatumsaialuaguury 0.5 0.4 0.4 0.4 0.2 0z 0.7 0.5 0.6

4 |lamatunmssasiungrui] 0.5 0.6 0.5 0.6 0.8 0.8 0.3 0.4 0.4

= |[Tamatumseeluagdu g 0z 01 0.1 0.z 0.05 D.05 0.4 0.3 03

& |[lamatunissastungdu g 0.8 0.9 0.9 0.2 0.95 0.95 0.6 0.7 0.7
T | WINTER OTHER WINTER OTHER WINTER OTHER weight gain pca/kg
_ & |Tamanfeenouandoelic 0.5 0.2 0.4 0.2 07 0.4 250
_ 8 [Tamaffimowandolic 0.2 0.08 0.12 0.04 0.18 0.18 100
10 [Tamaffseouandolus 0.12 0.072 0.088 0.038 0.072 0.126 80
l‘iamaﬁﬁﬁaanm 3 hau 018 0.65 0.384 0.72 0.048 0.29 50
1z
13 | AlETMTATANABGAAI T

14 |sr@ianissaagndatén B0.12

15 [Input B0 .45
16 |Cost B0.95,
7
18 | WHaud A1ETME AT EUVEE A1du Al AT A [weSeuia AIAuEBLa |AI1RAn srueigaiangd A1aun
18 | 1| B105,114 88,775 22,500 B9,500 5,000 B0 B22.450]- B0.07 pe9,22s|  #29,785
20| 2| Bzs27s1 83,775 B12,500 B14,675 5,000 B0 B10,290 B121,465| 859,570
21 3| B433.400 £9,945) B15.750 B27,450 5,000 5,000 B10,290 B184,610] B149,545

22
23| Aamsazayiuvsdazal Avfuazan [Arvldihazay Ausazau fabdiuazay

24 B105,114] 88,775 B22,500 B9,500 B5,000 B0 Prc for Dist. Price (Triangular)
25 B398,865 B17,550 B35,000 B24175[ 810,000 B0 nov 85.00 min
26 | B232 265 B27,485 B51,750 BS51,625 B15,000 5,000 dec 118.00 med
27 | jan 150 max
28 feb

28 | Input mar
30 |Revenue VIINTER OTHER ATavuwlutunTlaaedqe apr
3 |weAmnlufaud 1 £0.00 E0.00 s 320000 400000 may
32 |wedrntwdaud 2 B70.00 B50.00 | 400000 520000 jun
imuﬁﬂmnimﬁauﬁ 3 B95.00 B85.00 L 520000 600001 jul

34 aug

35 2Ep

36 oct

4 @ v v o 4 4 T o o
ﬂ1WN‘I~!'Jﬂ°ﬁ 91 AIDY1IALVUIDDITDIUNTUFADIUNITU Monte Carlo Glumuﬂumﬂﬁﬁmun%ﬁ

I¢l



=3 A

B |

c_ |

D | E |

7 P | H | I | 4 | K | L | ] N
43 |Month 1 2 3 4 5 [ 7 8 g 10 11 12
44 |Decision Variable Winter Winter Other Other Other Other Other Other Other Other Winter Winter
45 [#PL 392 462 395 954 478 082 514767 510503 515248 513357 514437 516,010 510,448 365 440 391 466
46 Rand Dead | o000 o 000 o 000 oo 000 000 o oo0 000 oo
47
42 |pensity Size 5 5 M M I I I M I I 5 5
43 |uinslafuiau 1 1 1 1 1 1 1 1 1 1 1 1
50 |tamafiazens 04 0.4 0.2 0.2 0.2 0.z 0.2 0.2 0.2 0.2 04 0.4
51 |msdadulaiunisasfa _ 1 0 1 0 1 0 1 0 1 0 1
52
53 |Weight gain pcsikg 250 250 250 250 250 250 250 250 250 250 250 250
54 |in weight kg ] 1584 0 2059 0 2081 0 2058 0 2042 ] 1566
cLC
5 [@nldsa fiked | - gg, 010 T Tmmoin S Teampto T 2T Teespin . W ga, 010 - X
57 |anidfsaduans d 47,539 . 51,804 - 51,862 £ 51,763 - 51,285 . 47,000
53 |@vgnfa A 27717 2, 35,034 - 38,087 - 36,010 - 35,731 - 27 403
55 |ruehiidiu £95.07 £95.07 B95.07 895.07 89507 895.07 895.07 895.07 89507 895.07 £895.07 £95.07
50 [Cost 895 175,161 895 197,743 895 197,834 895 197,678 895 196,922 895 174,308
&1
52 |Revenue for all die 0.00] 0.00] 0.00] n.00] n.00] n.00] n.00] 0.00] n.00] 0.00] 0.00] 0.00
63
54 |profit I -8e9s[ -B175.161] 8eos]| e1o7 743  eeos| Bi97834] -peos|| -Bio7e7e]  -Bses  -piseoze|  —meos| -Bive.zog] -81,145,015]

H @ T v o 4 4 1 Y 1 )
ﬂ1WN°I~!'Jﬂﬁ 92 AI9Y19A ULV UVNDIFDIUNTUFDIUNITU Monte Carlo Glumusummuﬂi’qu waziladeiioon
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v ' v Y
M319WuInd 91 msdnnaiensanvanNurILiuRestluuazfou

1AoU _—
un3n —IF(AND(B45>=$F$31,B45<8G$31),$E$3 1, IF(AND(B45>=8F$32,B45<$G
$32),$E$32,IF(AND(B45>=$F$33,B45<$G$33),$E$33,"")))
AUAMUT  =IF(AND(C45>=$F$31,C45<$GS$31).8ES31,IF(AND(C45>=$F$32,C45<8G
$32),$E$32,IF(AND(C45>=8F$33,C45<$G$33),8E$33,""))
YTRGH =IF(AND(D45>=$F$31,D45<$G$31),8E$31,IF(AND(D45>=$F$32,D45<$G
$32),$E$32,IF(AND(D45>=$F$33,D45<$G$33),$E$33,"")))
WHIEU =IF(AND(E45>=$F$31,E45<$G$31),$E$31,IF(AND(E45>=$F$32,E45<$G$
32),$ES$32,IF(AND(E45>=$F$33,E45<$G$33),SE$33,"")))
NOHN AN =IF(AND(F45>=$F$31,F45<$G$31),$E$31,IF(AND(F45>=8F$32,F45<$G$
32),$E$32,IF(AND(F45>=$F$33,F45<$G$33),$E$33,"")))
gy =IF(AND(G45>=$F$31,G45<$G$31).$E$31,IF(AND(G45>=8F$32,G45<$G
$32),$E$32,IF(AND(G45>=$F$33,G45<$G$33),$E$33,"")))
nSNQIAN  =IF(AND(H45>=$F$31,H45<8GS3 1), SES31,IF(AND(H45>=$F$32,H45<$G
$32),$E$32,IF(AND(H45>=$F$33,H45<$G$33),SE$33,"")))
GALAGH =IF(AND(I45>=$F$31,145<8G$31),$E$3 1, IF(AND(145>=$F$32,145<$G$32
),$E$32,IF(AND(145>=$F$33,145<$G$33),$E$33,"")))
AU =IF(AND(J45>=$F$31,J45<8G$31),$E$31,IF(AND(J45>=$F$32,J45<8G$3
2),$E$32,IF(AND(J45>=$F$33,J45<8G$33),$E$33,"")))
AanY =IF(AND(K45>=$F$31,K45<$G$31),$E$31,IF(AND(K45>=$F$32,K45<$G
$32),$E$32,IF(AND(K45>=$F$33,K45<$G$33),8E$33,""))
WOAIMEY  —IF(AND(L45>=SF$31,L45<$G$31),$ES31,IF(AND(L45>=8F$32,L45<$G$
32),$E$32,IF(AND(L45>=$F$33,L45<$G$33),$E$33,"")))
FUNAY =IF(AND(M45>=$F$31,M45<$G$31),$E$31,IF(AND(M45>=$F$32,M45<$

G$32),$E$32,IF(AND(M45>=$F$33,M45<$G$33),$E$33."")))
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v ' E4
M31wuIndl 92 midnnaiennsanszezna lumsaesdlundazinou

A
QYRR

qng

un3Inu

v J
NUNINUD

=
U1

WHIYU

N PNIAY

=IF(AND(B45>=$F$33,B45<$G$33),IF(B46<=$H$8, 1 ,IF(B46<=($H$8+$H$9),2,
IF(B46<=(SH$8+$H$9+$H$10),3,4))),IF(AND(B45>=$F$32,B45<$G$32),IF(B4
6<=$B$8,1,IF(B46<=($B$8+$B$9),2,IF(B46<=($B$8+$B$9+$B$10),3,4))),IF(A
ND(B45>=$F$31,B45<$G$31),IF(B46<=SE$8,1,IF(B46<=(SE$8+$E$9),2,IF(B46
<=($E$8+$E$9+$E$10),3.4))),"")))
=IF(AND(C45>=$F$33,C45<$G$33),IF(C46<=SH$8,1,IF(C46<=($H$8+$H$9),2,
IF(C46<=($H$8+$HS$9+$H$10),3,4))),IF(AND(C45>=$F$32,C45<$G$32),IF(C4
6<=$B$8,1,IF(C46<=($B$8+$B$9),2,IF(C46<=($B$8+$B$9+$B$10),3,4))),IF(A
ND(C45>=$F$31,C45<$G$31),IF(C46<=$ES8,1,IF(C46<=(SE$8+$ES9),2,IF(C46
<=($E$8+$E$9+$E$10),3.4))),"")))
=IF(AND(D45>=$F$33,D45<$G$33),IF(D46<=$1$8, 1, [F(D46<=($I$8+$1$9),2,IF
(D46<=($1$8+$189+$1810),3,4))),IF(AND(D45>=$F$32,D45<$G$32),IF(D46<=$
C$8,1,IF(D46<=($C$8+$C$9),2,IF(D46<=($C$8+$C$9+$C$10),3,4))),IF(AND(D
45>=$F$31,D45<$G$31),IF(D46<=$F$8,1,IF(D46<=($SF$8+$F$9),2,IF(D46<=($
F$8+$F$9+$F$10),3,4))),""))
=IF(AND(E45>=$F$33,E45<$G$33),IF(E46<=$1$8, 1, IF(E46<=($I$8+$1$9),2,IF(
E46<=($I$8+$1$9+$1$10),3,4))),IF(AND(E45>=$F$32,E45<$G$32),IF(E46<=$C
$8,1,IF(E46<=($C$8+$C$9),2,IF(E46<=($C$8+$C$9+$C$10),3,4))),IF(AND(E45
>=$F$31,E45<$G$31),IF(E46<=$F$8,1,IF(E46<=($F$8+$F$9),2,IF(E46<=($F$8
+8F$9+$F$10),3.,4))),""))
=IF(AND(F45>=$F$33,F45<$G$33),IF(F46<=$1$8,1,IF(F46<=($I$8+$1$9),2,IF(
F46<=($1$8+81$9+81$10),3,4))),IF(AND(F45>=$F$32,F45<$G$32),IF(F46<=$C$
8,1,IF(F46<=($C$8+$C$9),2,IF(F46<=($C$8+$C$9+$C$10),3,4))),IF(AND(F45>
=$F$31,F45<8G$31),IF(F46<=$F$8,1,IF(F46<=($F$8+$F$9),2, IF(F46<=($F$8+$
F$9+$F$10),3,4))),"")))
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MSIWUINT 92 (719)

A
QYRR

qng

NINGIAN

AN

AUEIOU

GRGREY

=IF(AND(G45>=$F$33,G45<$G$33),IF(G46<=$1$8,1,IF(G46<=($I$8+$189),2,IF
(G46<=($1$8+$189+81$10),3,4))),IF(AND(G45>=$F$32,G45<$G$32),IF(G46<=$
C$8,1,IF(G46<=($C$8+$C$9),2,IF(G46<=($C$8+$C$9+$C$10),3,4))),IF(AND(G
45>=8F$31,G45<8G$31),IF(G46<=8F$8,1,IF(G46<=($F$8+$F$9),2,IF(G46<=($
F$8+$F$9+8F$10),3,4))),"")))
=IF(AND(H45>=$F$33,H45<$G$33),IF(H46<=$1$8,1,IF(H46<=($1$8+$1$9),2,IF
(H46<=($1$8+$1$9+81$10),3,4))),IF(AND(H45>=$F$32,H45<$G$32),IF(H46<=$
C$8,1,IF(H46<=($C$8+$C$9),2,IF(H46<=($C$8+$C$9+$C$10),3,4))),IF(AND(H
45>=8F$31,H45<8G$31),IF(H46<=SF$8,1,IF(H46<=($F$8+$F$9),2,IF(H46<=($
F$8+$F$9+$F$10),3,4))),""))
=IF(AND(I145>=$F$33,145<$G$33),IF(146<=$1$8, 1 ,IF (146<=($1$8+$1$9),2,IF (146
<=($I$8+$1$9+$1$10),3,4))),IF(AND(145>=$F$32,145<$G$32),IF(146<=$C$8,1,I
F(146<=($C$8+3C$9),2,IF(146<=($C$8+$C$9+$C$10),3,4))),IF(AND(145>=$F$3
1,145<$G$31),IF(146<=$F$8,1,IF(146<=($F$8+$F$9),2,IF(146<=($F$8+$F$9+$F
$10),3.4))),"))
=IF(AND(J45>=$F$33,145<$G$33),IF(J46<=81$8,1,IF(J46<=($1$8+$1$9),2,IF(J4
6<=($I$8+$1$9+$1$10),3,4))),IF(AND(J45>=8F$32,145<$G$32),IF(J46<=$C$8,1,
IF(J46<=($C$8+$C$9),2,IF(J46<=($C$8+3$C$9+$C$10),3,4))),IF(AND(J45>=$F$
31,J45<$G$31),IF(J46<=$F$8,1,IF(J46<=(SF$8+$F$9),2, IF(J46<=($F$8+$F$9+$
F$10),3,4))),"))
=IF(AND(K45>=$F$33,K45<$G$33),IF(K46<=$I88, 1 ,IF(K46<=($1$8+$1$9),2,IF
(K46<=($1$8+$1$9+$1$10),3,4))),IF(AND(K45>=8F$32,K45<$G$32),IF(K46<=$
C$8,1,IF(K46<=($C$8+$C$9),2,IF(K46<=($C$8+$C$9+3$C$10),3,4))),IF(AND(K
45>=$F$31,K45<$G$31),IF(K46<=$F$8,1,IF(K46<=($F$8+$F$9),2, IF(K46<=($

F$8+$F$9+8F$10),3,4))),"")))
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M5 IWUINT 92 (A1D)

A
QYRR

qng

WOAIN Y

FUAY

=IF(AND(L45>=$F$33,L45<$G$33),IF(L46<=$H$8,1,IF(L46<=($H$8+$H$9),2,
IF(L46<=($H$8+$H$9+$H$10),3,4))),IF(AND(L45>=8F$32,L.45<$G$32),IF(L46
<=$B$8,1,IF(L46<=($B$8+$B$9),2,IF(L46<=($B$8+$B$9+$B$10),3,4))),IF(AN
D(L45>=$F$31,L45<8G$31),IF(L46<=SES8, |,IF(L46<=(SE$8+SE$9),2,IF(L46<
=($E$8+$E$9+$E$10),3,4))),"))
=IF(AND(M45>=$F$33,M45<$G$33),IF(M46<=$H$8,1,IF(M46<=(SH$8+$H$9)
2,JE(M46<=($SH$8+$H$9+$HS10),3,4))).IF(AND(M45>=$F$32,M45<$G$32),IF
(M46<=3BS$8,1,IF(M46<~($B$8+8B$9),2,IF(M46<~(SB$8+5BS9+$B$10).3.4))).I
F(AND(M45>=$F$31,M45<$G$31),IF(M46<=$ES8, 1, IF(M46<=($E$8+$E$9),2.I
F(M46<=($E$8+SE$9+SE$10),3,4))),"))

M319WUINT 93 Mmadnnaienasan TemandeezaesluudaziionTasnsanswny

ANUH U

1AoU qn3
WNIIAN  =IF(B48="L",IF(AND(B48="L",B49=1),$H$8,I[F(AND(B48="L",B49=2),$HS9,IF
(AND(B48="L",B49=3),$H$10,$HS$11))),IF(B48="S",IF(AND(B48="S",B49=1),
$ES$8,IF(AND(B48="S",B49=2),$E$9,IF(AND(B48="S",B49=3),$E$10,$E$11))),
IF(AND(B48="M",B49=1),$B$8,IF(AND(B48="M",B49=2),$B$9,IF(AND(B48=
"M",B49=3),$B$10,$B$11)))))
AUMWUS  =IF(C48="L",IF(AND(C48="L",C49=1),$H$8,IF(AND(C48="L",C49=2),$H$9,IF

(AND(C48="L",C49=3),$H$10,$HS$11))),IF(C48="S" IF(AND(C48="S",C49=1),
$ESS,IF(AND(C48="8",C49=2),$E$9,IF(AND(C48="S",C49=3),$E$10,$ES11))),
IF(AND(C48="M",C49=1),$B$8,IF(AND(C48="M",C49=2),$B$9,IF(AND(C48=

"M",C49=3),$B$10,$B$11)))))
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M5 WUINT 93 (A1D)

A
QYRR

qng

=
JHINY

LWEIYU

N HNIAY

NINGINY

=IF(D48="L",IF(AND(D48="L",D49=1),$1$8,IF(AND(D48="L",D49=2),$1$9,IF(
AND(D48="L",D49=3),81$10,$1$11))),IF(D48="S",IF(AND(D48="S",D49=1),$F
$8,IF(AND(D48="S",D49=2),$F$9,IF(AND(D48="S",D49=3),$F$10,$F$11))),IF(
AND(D48="M",D49=1),$C$8,IF(AND(D48="M",D49=2),$C$9,IF(AND(D48="
M",D49=3),$C$10,$C$11)))))
=IF(E48="L",IF(AND(E48="L",E49=1),$1$8,IF(AND(E48="L",E49=2),$1$9,IF(A
ND(E48="L",E49=3),$1$10,81$11))),IF(E48="S" IF(AND(E48="S",E49=1),$F$8,
IF(AND(E48="S",E49=2),$F$9,IF(AND(E48="S",E49=3),$F$10,$F$11))),IF(AN
D(E48="M",E49=1),$C$8,IF(AND(E48="M",E49=2),$C$9,IF(AND(E48="M",E4
9=3),$C$10,$C$11)))))
=IF(F48="L",IF(AND(F48="L",F49=1),$1$8,IF(AND(F48="L",F49=2),$1$9,IF(A
ND(F48="L",F49=3),$1$10,81$11))),IF(F48="S",IF(AND(F48="S",F49=1),$F$8.1
F(AND(F48="S",F49=2),$F$9,IF(AND(F48="S",F49=3),8F$10,$F$11))),IF(AND
(F48="M",F49=1),$C$8,IF(AND(F48="M",F49=2),$C$9,IF(AND(F48="M",F49=
3),$C$10,$C$11)))))
=IF(G48="L",IF(AND(G48="L",G49=1),$1$8,IF(AND(G48="L",G49=2),$1$9,IF(
AND(G48="L",G49=3),$1$10,$1$11))),IF(G48="S",IF(AND(G48="S",G49=1),$F
$8,IF(AND(G48="S",G49=2),$F$9,IF(AND(G48="S",G49=3),$F$10,$F$11))),IF(
AND(G48="M",G49=1),$C$8,IF(AND(G48="M",G49=2),$C$9,IF(AND(G48="
M",G49=3),$C$10,$C$11)))))
=IF(H48="L",IF(AND(H48="L",H49=1),$1$8,IF(AND(H48="L",H49=2),$1$9,IF(
AND(H48="L",H49=3),$1$10,$1$11))),IF(H48="S",IF(AND(H48="S",H49=1),$F
$8,IF(AND(H48="S",H49=2),$F$9,IF(AND(H48="S",H49=3),$F$10,$F$11))),IF(
AND(H48="M",H49=1),$C$8,IF(AND(H48="M",H49=2),$C$9,IF(AND(H48="
M",H49=3),$C$10,$C$11)))))
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M5 WUINT 93 (A1D)

A
QYRR

qng

AINIAY

AUYIYUY

RRGREY

WO AN

FUAY

=IF(148="L",IF(AND(I48="L",149=1),$1$8 IF(AND(148="L",149=2),$189,IF(AN
D(148="L",149=3),$1$10,$I$11))),IF(148="S", IF(AND(I148="S",149=1),$F$8,IF(A
ND(148="S",149=2), $F$9, IF(AND(148="S",149=3), $F$10,$F$11))),IF(AND(148="
M",149=1),$C$8,IF(AND(148="M",149=2),$C$9,IF(AND(148="M",149=3),$C$ 10,
$C$11))))

=IF(J48="L" IF(AND(J48="L",J49=1),$I$8,IF(AND(J48="L",J49=2),$1$9,IF(AN
D(J48="L",J49=3),$1$10,$I$11))),IF(J48="S", IF(AND(J48="S",J49=1),$F$8,IF(A
ND(J48="S",J49=2),$F$9,IF(AND(J48="S",J49=3),$F$10,$F$11))),IF(AND(J48=
"M",J49=1),8C$8,IF(AND(J48="M",149=2),$C$9,IF(AND(J48="M",149=3),$C$1
0,$C$11)))))
=IF(K48="L",IF(AND(K48="L",K49=1),$1$8,IF(AND(K48="L",K49=2),$1$9,1F(
AND(K48="L",K49=3),$1$10,$I$11))),IF(K48="S", IF(AND(K48="S" K49=1),$F
$8,IF(AND(K48="S",K49=2),8F$9,IF(AND(K48="S",K49=3),$F$10,$F$11))),IF(
AND(K48="M",K49=1),$C$8,IF(AND(K48="M" K49=2),$C$9,IF(AND(K48="
M",K49=3),$C$10,$C$11)))))
=IF(L48="L",IF(AND(L48="L",L49=1),$H$8,IF(AND(L48="L",L49=2),$H$9,IF
(AND(L48="L",L49=3),$H$10,$HS$11))),IF(L48="S", IF(AND(L48="S" L49=1),$
E$8,IF(AND(L48="S",1L49=2),$E$9,IF(AND(L48="S",L49=3),$E$10,$E$11))),IF
(AND(L48="M",L49=1),$B$8 IF(AND(L48="M",L49=2),$B$9,IF(AND(L48="M
" L49=3),$B$10,$B$11)))))
=IF(M48="L",IF(AND(M48="L",M49=1),$H$8,IF(AND(M48="L",M49=2),$H$9
JF(AND(M48="L",M49=3).$H$10,$H$11))),IF(M48="S", IF(AND(M48="S",M4
9=1),$E$8,IF(AND(M48="S",M49=2),$E$9,IF(AND(M48="S",M49=3) $E$10,$
ES$11))),IF(AND(M48="M",M49=1),$B$8.IF(AND(M48="M" ,M49=2),$B$9,IF(
AND(M48="M"M49=3),$B$10,$B$11)))))
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=IF(B51=1,0,1)

=IF(AND(IF(C51=0,1,0),(IF(B49=1,1,0)))=TRUE, 1,0)
=IF(AND(IF(D51=0,1,0),(OR(IF(C49=1,1,0),(IF(AND(C49=2,C51=0),1,0)),(IF(A
ND(C49=3,C51=0),1,0)),(IF(AND(C49=4,C51=0),1,0)))),(OR(IF(B49=1,1,0),(IF(
B49=2,1,0)),(IF(AND(B49=3,B51=0),1,0)),(IF(AND(B49=4,B51=0),1,0)))))=TR
UE,1,0)
=IF(AND(IF(E51=0,1,0),(OR(IF(D49=1,1,0),(IF(CAND(D49=2,D51=0),1,0)),(IF(A
ND(D49=3,D51=0),1,0)),(IF(AND(D49=4,D51=0),1,0)))),(OR(IF(C49=1,1,0),(IF(
C49=2,1,0)),(IF(AND(C49=3,C51=0),1,0)),(IF(AND(C49=4,C51=0),1,0)))))=TR
UE,1,0)
=IF(AND(IF(F51=0,1,0),(OR(IF(E49=1,1,0),(IFCAND(E49=2,E51=0),1,0)),(IF (A
ND(E49=3,E51=0),1,0)),(IF(AND(E49=4,E51=0),1,0)))),(OR(IF(D49=1,1,0),(IF(
D49=2,1,0)),(IF(AND(D49=3,D51=0),1,0)),(IF(AND(D49=4,D51=0),1,0)))))=TR
UE,1,0)
=IF(AND(IF(G51=0,1,0),(OR(IF(F49=1,1,0),(IF(AND(F49=2,F51=0),1,0)),(IF (A
ND(F49=3,F51=0),1,0)),(IF(AND(F49=4,F51=0),1,0)))),(OR(IF(E49=1,1,0),(IF(E
49=2.1,0)),(IF(AND(E49=3,E51=0),1,0)),(IF(AND(E49=4,E51=0),1,0)))))=TRUE
,1,0)
=IF(AND(IF(H51=0,1,0),(OR(IF(G49=1,1,0),(IF(AND(G49=2,G51=0),1,0)),(IF(A
ND(G49=3,G51=0),1,0)),(IF(AND(G49=4,G51=0),1,0)))),(OR(IF(F49=1,1,0),(IF(
F49=2,1,0)),(IF(AND(F49=3,F51=0),1,0)),(IF(AND(F49=4,F51=0),1,0)))))=TRU
E,1,0)
=IF(AND(IF(151=0,1,0),(OR(IF(H49=1,1,0),(IF(AND(H49=2,H51=0),1,0)),(IF(A
ND(H49=3,H51=0),1,0)),(IF(CAND(H49=4,H51=0),1,0)))),(OR(IF(G49=1,1,0),(IF(
G49=2,1,0)),(IF(AND(G49=3,G51=0),1,0)),(IF(AND(G49=4,G51=0),1,0)))))=TR
UE,1,0)
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=IF(AND(IF(J51=0,1,0),(OR(IF(149=1,1,0),(IF(AND(I49=2,151=0),1,0)),(IF(AND
(149=3,151=0),1,0)),(IF(AND(149=4,151=0),1,0)))),(OR(IF(H49=1,1,0),(IF(H49=2,
1,0)),(IF(AND(H49=3,H51=0),1,0)),(IF(AND(H49=4,H51=0),1,0)))))=TRUE,1,0)
=IF(AND(IF(K51=0,1,0),(OR(IF(J49=1,1,0),(IF(AND(J49=2,151=0),1,0)),(IF(AN
D(J49=3,151=0),1,0)),(IF(AND(J49=4,151=0),1,0)))),(OR(IF(149=1,1,0),(IF (149=2
,1,0)),(IF(AND(149=3,151=0),1,0)),(IF(AND(149=4,151=0),1,0)))))=TRUE, 1,0)
=IF(AND(IF(L51=0,1,0),(OR(IF(K49=1,1,0),(IF(AND(K49=2,K51=0),1,0)),(IF(A
ND(K49=3,K51=0),1,0)),(IF(AND(K49=4,K51=0),1,0)))),(OR(IF(J49=1,1,0),(IF(J
49=2,1,0)),(IF(AND(J49=3,151=0),1,0)),(IF(AND(J49=4,J51=0),1,0)))))=TRUE, 1,
0)
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