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HEIMEKEN MCDEL whs 1 to 20 EME 3Rz MonLinsar
expected
ncoming  |incoming  |actual disiurb-  |mode eqror sguared effective Supply
RETAILE|orders orders larders ance larders term =rrors imventory  [Stock lim
WEEK 10 el0 AC £ Oy [AOQ-0Ot) (AOD-0t)° EI 5y Sk
i 0 3 f ooz || constraints
1 4 0.00 4| 0154478 5482502 -1.4825882| 222783077 12 12 2 g 0.11 ==0 ==1
2 4 0.45 E 13043 12 12 12 as 055 == =1
3 4 0.55 E 5144012 12 12 2 [} 10.00) ==l) <=1
4 4 1.2 g1 0.717213| 7.2738833 0.52038273 12 12 18 = 21.00 ==l) ==100 IMNT
3 ] 1.54 12| 2171013] 11.42306| 0.5789391| 0.33285887 ] 8 20
[ g 2258 12|-1.0868223] 11.28825 073175 4 4 28
7 ] 204 12 0.74198] 1318188 1181883 1. 34228715 El 4 32 =R MonLinear
[ 2 3.52 12]-1.862125 0.00385685 4 4 35
] ] 4.03 12]-1.008845 G [5] 8 28
10 ] 4.45 12]-0.151543 5 5 43
11 2 4.28 12]-0.242194 T 7 45
12 g 5.24 12|-0.867531] 13, 2] -1, 5] 8 5
13 g 5.55 18| 0.0470258] 168.28324| -D.233233 3 3 a7
14 2 5.24 168]-0.734036) 14.82545] 1.4045484 5 5 g3 Inceming Orders:
15 2 G.08 18)-0.434050) 12.72042| 3.2785831 o g Ii 10 = COR
16 g 5.31 2)-0.5908707| B851285) -1.9812838 14 14 70 E ted 1 . Orders:
17 8 .50 &|-0.298038] 5514087 7 E E xpecte r"'*':c'm'”g raers:
i8 2 B.67 0 1325088| -1 326088 23 32 1 el =8% I0p.q) + (1-8)%el0pq
19 2 G6.82 0 0 1] [51] 50 18 Actual Orders:
20 g G.95 0 0 i) 80 50 8 AC = ROP
21 .
33 Disturbance: o _ _
23 normally distributed white noise
24 mean = 0
ig std dev = 1
57 Model Orders:
78 Ot = MAX(0,eI0+as(s"-5-B5Ly) +e
29 Error Term:
g!: AD -y
33 Squared errors:
33 (40 - Oy
g; Effective Inventary:
ET El = REI
37 Stock:
38 St = MAX(0,EI)
30 Supply Line:
40 5Lt = RSL = RSD1+RSD2+WIC+WBL
mean of the disturbanc=]|-0.125218)| -0.00220mean of the standard ermors
std dev of the disturbancel|  0.24355
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HEINEKEN MODEL wks 1 to 20 WME - GR NonLinear
expected
incoming  |incoming  |actual disturb- madel Error squared =ffactive Supply
WHOLES{orders orders arders ance orders term Errors inventory |Stock line:
y 72
WEEK 10 el0 AQ | O, [|(a0-ot)|(AO-Ot) EI 5, sL,
0 3 0 TiAcotz || constraints
1 4] 0.204005 a[  17318] 12.72500] -8.725005] 76.1420840 12 12 12 ] .25 =1
Z [ 1727134 2] 1 300085| 13.1402] -5.180100] @3 543231 12 1z 1z as 1.00 ==
3 4 &| -1.25381| 11.048%1| -5.085208| 254814527 12 [E [ g 0.00 ==
7 g 7|-0.254401| 1246086| -546095| 28.9200862 12 12 4 5 22.00 =100 THT
5 B 10| -0.247477| 1778602 | -7.706027| BO.6oI264E E] E] 17
& 12 12|-0455736| 2256504 | 1056504 117161090 4 4 23
7 1z 15| 000040 | 28 78222 | 15 7A202| 180 208828 2 ] 28 Silandard GRE NonLinear
B 1z 16| -0.52034| 2842837 | -10.42837| 106 750004 7 ] 7
E 12 21| 1.820178| 22.85084| -11.6264] 190021545 ] ] 45
10 12 30| 1630306 32.40480| -3.40489| 11.5018110 14 0 80
11 1z E[ 0.111647| 3243006] 12 56002| 157 776700 21 ] EH
12 1Z[ 1074211 £|-0.846725| 3150625 12.103623] 171704541 23 ] 120
13 TZ[ 11.05247 34| 0.144624| 23.2003] 10700703 115 632581 23 ] 53
14 16 1120021 44| -1.36326| 3103625 | 12.083640| 1455316822 22 0 184 Incoming Orders:
15 T8 1248071 46| 02348 3420561 | 11.774004| 125 020008 23 ] FE] I0 = WIO
16 16| 123402 E0|-2. 191945 32 14835| 10.651641| 283.077ra2 18 ] 738 Expected 1 ing Orders:
17 E| 140013 3E| 1.102523| 2510483 | 10.565175] 11670964 Z iz 242 #PECLed lncoming Jraers.
18 5| 12508584 0|-0.E20558 ] 0 0 a7 a7 245 el =6 IOy + (1-8)%el0.y
) O] 1138602 o[0.8467 20 i ] 0 78 7 105 Actual Orders:
20 BIEEEEE 0| 0.144524 0 ] 0 154 B 120 .
51 = AD = WOP
22 Disturbance:
23 noermally distributed white noise
24 mean = 0
ig std dev = 1
37 Model Orders:
B Ot = MAX(0,el0+as(5'-5,-BSL,)+€
;g Error Term:
31 AD - Oy
33 Squared errors:
33 (AD - Oy°
34 Effective Inventory:
2> El = MWE
36 = NIV
37 Stock:
38 St = MAX(0,El
30 Supply Line:
40 3Lt =WSL = WsD1+WsD2+DIO+DBL
mean of the disturbance|| -0.037158 0.029258482|Imean of the standard ermors
std dev of the disturbance 1.0872 ; ; i i i
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HEINEKEN MODEL wks 1 to 20 DME - GRG MonLinear
expecied
incoming |incoming  |actual disturb-  |maodel error squared =ffective Supply
DISTRIB{ocrders orders orders ance orders term Efrors inveniory |Stock line
% FY
WEEK | IO el0 AD £| 0O, |(Ao-ot)|(AO-Ot) EI 5, sL,
0 4 o ooz | constraints
1 4 4 40247002 12.67046| -567046] 753230341 12 12 [E g 1.00 ==0 <=1
Z 4 2 4] 1.111072| 14.03754| -1003754| 100752147 12 12 1z aa 1.00 >=0 =1
3 4 4 6| 0.265825| 12.10220| -7.192288| 517200076 12 12 1z B 0.03 ==0 <=1
] 5] 3 2|0 353320| 12.20321| B.203214] Ge.2807031 12 1z 14 5 22.00 ==0 <==100 TNT
5 7 g 5| 0022178| 17.67072| -12.67072| 160647102 10 0 14
6 10 7 10[-0.225073| 2043307 | -10.43207| 105 2848857 7 7 15
7 1z 10 12| D.13773| 27 43700| -1543700| 225 230604 E] E] iE GRE MonLinear
8 15 12 15| 1.202202| 3278674 | -17.75674| 316.268223 5 ] 27
E] 10 18 20| 0080058 | 3251007 | -13 B1007| 185 EO365E 5 ] a7
10 z 19 367276 -6.727205| 45.2632550 24 ] 47
11 30 21 38.00621| -8.200207| B2.B270470 23 i 65
12 45 ED 4227524 | 77216565 50.6230838 50 ] EH
13 45 5 5E 05003 | 42 040965 1930 60844 20 ] 7
13 24 5 45.41147 | 200 65853 40235758 105 ] 107 Incoming Orders:
15 23 44 314035| -314005) GO1.55018 02 i 300 10 = DIO
16 48 44 3240144| -12.40144| 156 D3E000 EEE ] 367 . d . ders:
17 50 £ 3700344 -37 G944 144360165 708 I 337 Expected Incoming Orders:
18 ] 50 0[-1.180505| 47.3708| 47.37/08| 224387362 -84 0 282 eld =6 10y, + (1-8)2l0g.y,
10 [ E 0[-0.351055 i ] ] 122 122 20 actual Orders:
20 1 [ 0[-0 622006 ] [i] i 142 142 1 _
51 ~ AD =DoOP
33 Disturbance:
23 noermally distributed white noise
i‘; mean = 0
55 std dev = 1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-BSL, ) +£
;3 Error Term:
e AQ -y
32 Squared efrors:
33 (AD -0y
g'; Effective Inventory:
36 El = MDEI
37 Stock:
38 St =MAX{D,ED
39 Supply Line:
40 SLt =DSL = D501+0S0D2+FI0+FBL
mean of the disturbance|| -0 028324 0.15875452mean of the standard ermors
std dev of the disturbance|| 02820714 ; ; ; ; ;
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expecied
incoming  |incoming  |actual disturb-  [maodel error squared =ffactive Supply
FACTORYorders orders arders ance orders term errors inventory  |Stock line
WEEK | IO elQ AD £| 0O, |[(Ac-Ot)|(AC-Ot) El 5 sk,
o 1 E z ootz |l consiraints
1 4] 1115872 4[-2 200003[ 24 66287 | -20 BR28T| 426 £40850 12 12 B ] 0.28 0 =1
F | 1020182 3[-1340261| 26.3081| -22.3081 E01.67481 12 12 B as 0.74 ==7
3 4| 2500287 4| 0.04EDET| 28 28235 | -24 2AZ3E 12 12 B [ 0.00 “=1
3 5 B 0.260153( 20.11402 | -23.11402 12 1z E = 47.00 >=0 ==100 NT
5 ) B[00 1BEG16| 3001126 22 61126 10 0 0
[ 10|-0.850105| 3025386 | -00 05385 410 210634 10 i0 4
7 B|0.724603| 3000305 | -24.00203| 576150601 il i B GRE MonLinear
B 5 33 20535 | -16 00535 23142468 o a 1@
o 3E.28240| -16.26240] 265 110601 7 7 77
i0 3| 4 5547653| 24 6478854 2 ] 35
11 15 22402| 234825807 7 ] 70
i2 17 386804 -0.553874| 0.72000008 A7 ] &80
13 20,5042 53.45304 | 21.546361] 464 245075 3 3 80
i3 20.01861 B3.4411| 158.5580] 34504. A7 ] 25 Incoming Orders:
15 2587732 53.20185| 16.708147| 270162184 &7 ] 325 10 = FIO
16 104.0208 100| 0.£82056| 140.1981| =0.19807| 1815.64328 2432 ] 350 Expected I ina Ordars:
17 LiEN 00| 0.624548| 105.0671| -6.087124] 266757478 g 5 200 #pected Incoming Lraars:
18 601281 50[-2.290003| 2759328 | 22408623 502056758 28 25 200 el =8 10y + (1-8)el0.y
io O] 42.3m4E Z0[-1 246261 i i) 200 28 126 160 actual Orders:
20 0| 21.28637 0| -0.045D87 0 1] i 288 288 70 _
21  AO =FPR
332 Disturbance:
23 normally distributed white noise
i‘; mean = 0
56 stddev=1
37 Model Orders:
28 Ot = MaX(0,el0+as(s'-5,-B5L,) +¢€
gg Error Term:
39 AD -0y
32 Squared errors:
33 (AD -0
g; Effective Inventory:
= El = MFE|
37 Stock:
38 St = MAX(0.El)
39 Supply Ling:
40 SLt = FSL = FFD1+FPD2
mean of the disturkance| -0 5551231 082207 75|mean of the standard emors
std dev of the disturkance|| 0515225
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GRG NonLinear Standard GRG MonLinear
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HEINEKEM MODEL whs 1 to 20 MODEL CHARTS
RETAILER EFFECTIVE INVENTORY DISTRIBUTOR EFFECTIVE INVENTORY
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HEIMEKEN MODEL whs 1 to 20 MODEL WORKSHEET
| | I | I | I | I
STEP 1 STEP 2
Recesive The Inventory and Advance the shipping Delays Look at the incoming orders and fill orders
all incoming ocrders + backlog
HEINEKEM| IT HEINEKEN Retailer| IT
Team Costs| § 2 05550 Costs L3 148.50
WEEK COR RINV1 RSD1 RS5D2 REL RSR RINV2 MREI DRE! RCOSTS ROP WIO RSL WINWV1 WS5D1
[1] i} 12 4 4 d 4 12 0 4 4 12 4
1 4 16 4 4 i 4 12 12 12 i 4 4 12 16 4
2 4 18 4 4 a 4 12 12 12 12 4 4 12 16 4
3 4 18 4 4 ] 4 12 12 12 18 8 4 12 168 E
4 4 18 4 4 0 4 12 12 12 24 B ] 16 168 4
5 E 18 4 8 0 e -] 2 g 28 12 ] 20 16 4
& 8 12 2 8 a 8 4 4 4 30 12 12 28 12 B
T El 12 E 10 ] El 4 4 4 32 12 12 3z 10 7
[ E 12 10 7 d E 4 4 [ E 2 12 £l 7 10
9 8 14 7 10 a 8 5] 8 5 a7 12 12 s 10 7
10 8 12 10 7 d 8 5 5 7 38.5 2 12 43 7 5
11 E 15 T 5 0 E 7 T [] 43 2 12 45 [ 10
12 El 14 5 10 ] 8 [ 8 [ 48 12 12 50 10 12
13 8 11 10 12 d 8 3 3 7 47.5 18 12 57 12 13
14 B 12 12 13 d g 5 5 & 50 16 16 ] 13 15
15 E 17 13 15 d E El E 3 548 168 16 a7 5 20
16 El 22 15 20 ] El 14 14 5 1.5 B 16 70 2D 47
17 e 28 20 35 i 8 21 21 10 72 8 ] 63 47 33
13 g 41 35 8 0 g 32 33 14 88.5 0 a2 51 5 50
19 El 52 E 8 ] 8 80 60 21 118.5 ] [i] 16 87 75
20 E g2 E 0 0 E a0 a0 28 148.5 0 [1] E] 154 120
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HEINEKEN MODEL whs 1 to 20 MODEL WORKSHEET
I I I [ I I I I I
STEP 2 STEP 4
Record your inventory or backlog Advance the order slips and the brewery Braws
I
HEINEKEN [Wholesaler T HEINEKEN
Costs [§ 334.00 Cosis
WEEHK WsD2 WEBL WINV2 MWEI DWEI WCOSTS WOP DI WSL DINV4 DsD1 DsD2 DBL DINVZ MDEI DDE!

[1] 4 1] 12 ] 4 4 12 4 4 0 12

1 4 1] 12 12 12 5 4 4 12 18 4 4 0 12 12 iz
2 4 1] 12 12 12 12 4 4 12 16 4 4 0 12 12 12
3 4 [1] 12 12 12 18 8 4 12 16 4 4 [¥] 12 12 12
4 4 [1] 12 12 12 24 7 8 14 18 4 4 0 12 12 12
] ] 1] g2 g2 g 28 10 7 17 16 4 3] 4] 10 10 10
[ 7 1] 4 4 4 20 12 10 23 14 ] 4 0 7 7 7

7 10 2 0 -2 -2 32 15 12 20 13 4 5 [3] 3 3 3
[] 7 7 0 -7 -7 £ 19 15 EL 7 5 [¥] 5 0 -5 -5
9 ] 2 0 -2 -8 48 21 19 48 5 10 12 15 0 -18 -15
10 10 14 0 -14 -14 2 0 21 &0 10 12 13 24 0 -24 -24
11 12 21 0 -21 -21 23 45 20 85 12 13 15 33 0 -33 -20
12 13 23 0 -23 -23 106 45 45 120 13 15 20 50 0 -50 -38
13 15 23 0 -23 -22 128 44 45 153 15 20 47 80 0 -0 -68
14 20 22 0 -22 -22 151 44 44 184 20 47 33 D5 0 -105 -88
15 47 22 0 -23 -23 174 48 44 213 47 =] 50 102 0 -102f -122
16 33 18 0 -18 -24 183 50 48 238 33 50 75 12 0 -113[  -128
17 g0 1] 12 12 -20 188 i} 50 242 50 78 242 0g 0 -108| -144
18 78 1] 37 37 22 7 ] 28 245 78 242 20 B4 0 -2 -144
19 120 [1] 7E 7E 44 0 0 125 242 20 [3] 0 122 122 38
20 ] [1] 154 154 84 0 0 120 142 ] [¥] [¥] 142 142 139
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HEINEKEN MODEL whs 1 to 20 MODEL WORKEHEET
| | | | | |
I [ I I [ I
STEP &
Place and record your orders
I
Distributor IT HEINEKEN |Factory IT
E 886.00 Costs [ § 68700
WEEK DCOSTS DoP FIC DSL FPD1 FPO2 FsD2 FBL FINW2 MFEI DFEI FCOSTS FPR FSL
[1] 1] 4 4 1z 1z 4 4 1] 2 i} 4 a3
1 g 4 4 12 16 4 4 o 2 2 ] 4 ]
2 12 4 4 12 16 4 4 0 2 2 12 2 4 g
3 18 5 4 12 16 4 4 1] 12 12 18 158 4 E]
4 24 4 5 14 16 4 4 1] 12 12 12 24 5 a3
5 25 5 4 14 16 4 5] o 10 10 ] 2o E 10
& 325 10 5 15 14 5] 2 0 10 10 10 24 10 14
T E 12 10 12 16 E 10 1] 11 11 11 0.5 5 12
] L] 15 12 27 12 10 [:] 1] 8 8 E] 44 15 16
9 54 20 15 av 12 5] 15 o T T 7 47.5 20 21
10 78 20 20 47 12 15 20 2 a -2 a 40.5 g0 a5
11 111 20 20 a5 15 20 50 T a -7 -5 56.5 20 70
12 161 50 20 az 20 50 30 17 a -17 20 73.5 1] a0
13 241 100 50 "7 50 30 50 o 3 3 30 Fii] Fii] 80
14 348 250 100 a7 ] 50 75 T a -17 -30 2 25 125
15 448 i 250 400 50 75 250 a7 a 87| -100 158 100 325
16 5&1 20 a 367 T 250 100 242 a -2421  -300 401 100 350
17 a7l o 20 a7 2560 100 100 o B B| -225 405 100 200
13 754 1] a 282 102 100 100 0 a8 a8 5 449 50 200
13 815 1] a 20 188 100 50 1] 128 128 105 543 20 150
20 [EL] 1] a [1] 283 50 20 1] 228 288 205 637 1] 70
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HEINEKEN MODEL wks 1 to 20 MODEL DATA

HEINEKEN

IT

Week ROR REI WOR WEI DOR DEI FOR FEI

1 4 12 4 12 4 12 4 12
2 4 12 4 12 4 12 4 12
3 a 12 [ 12 6 12 4 16
4 a 12 7 2 4 12 G 12
& 12 g8 10 a 5 10 8 a
] 12 4 12 4 10 7 10 10
7 12 4 15 -2 12 3 ] 11
8 12 6 19 -7 15 -5 15 9
] 12 5 21 -9 20 -15 20 7
10 12 7 30 -14 30 -24 50 0
11 12 G 45 -21 30 -20 30 -5
12 12 G 45 -23 50 -38 50 -20
13 16 7 44 -22 100 -68 75 -30
14 16 6 44 -22 250 -98 250 -30
15 16 3 45 -23 0 -122 100 -100
16 a 5 50 -24 20 -128 100 -300
17 3 10 36 -20 1] -144 100 -225
18 0 14 0 22 0 -144 50 5
19 0 21 0 44 0 38 20 105
20 0 2 0 94 1] 139 0 205
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HIRES ROOT BEER MODEL WHS 1 0 20 RME GRS Manlinsar
expected
ncoming  |[incoming  [actual disturb- mods! error squared effective Supply
RETAILE|orders orders lorders ance lardars term =rrors inventory |Stock lin=
WEEK (o] elo X} £ Oy (80-0t) (AD-Ot)° EI Sy SL
[i] o I (a0-0t2 - constraints
1 El 4 3148688 072478552 12 12 12 g 0.17] ==0) =1
2 4 4]- 3.027625 0.84551367 12 12 2 ag 0.41 =0
3 El [ 4 212524 ! 0.82007178 12 12 12 [i] 0.35 ==[)
4 4 5 5.301772| -D.301772| D.09108833 12 12 13 5 24.00 =>=0 ==100 INT
3 2 a| 2.171013| B.633545] -0.633545] D.40137242 E] ] 14
[ g 81-1.088223| 7387982 -2.387882| B T0245778 4 4 18
7 2 7| 0.14198 -3.706332| 1373688067 1 1 18 =RG ManLinear
[:] g 10[-1.862125 0.3126205| D.0833577% -2 [1] 20
Q [ 10]-1.008845 -0.880116| 034523548 -2 1] X2
10 2 12]-0.181543] 11.08037| 0.9186345| 0.B457277 [i] a7
11 g 10]-0.242184 -0.500853| 035083218 el 0 32
12 2 2|-0.857831 -2 28747 238233 -4 0 32
13 g 20| 0.047028 219671 -2 0 20
14 =) 10]-0.7340356| 8.112881 | D.5800028 2 2 258 Inccm'ng Orders:
15 g8 12]|-0.484068| 8.737816] 3 4 4 38 _
16 E 2 [-0.508707 4 4 2 e Ict :j ‘I‘DR ing Qrders:
17 E : ) = = xpecte l_ncumlng |. ers:
18 B a Eos B B 20 el0 =8% I0y.q) + (1-8)%elD,
19 8 2 817 - -2 o 48 Actual Orders:
20 g 2] 0.55131) 924388 -1.24380| 1.54720248 [} i) 40 AQ = ROP
21 .
22 Disturbance: o . .
23 normally distributed white noise
24 mean = 0
ig std dev = 1
57 Model Orders:
28 Ot = MAX(0,eI0+as(s-5-BSL) +e
29 Ermor Term:
gil) AD - Oy
33 Squared errors:
33 (a0 - 0P
g; Effective Inventory:
T El = REI
37 Stock:
38 5t = MAX(0,El)
39 Supply Line:
40 SLt = RSL = RSD1=RSD2+WIO+WBL
mean of the disturbanc]|-0.125218 08207 mean of the standard ermers
std dev of the disturbanc| 084355




HIRES ROOT BEER MODEL WKS 110 20

WME - GRG MonLinear
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expected
incoming  |incoming  |actual disturb- maodel erraor squared =ffactive Supply
WHOLES{orders orders arders ance orders term Errors inveniory |Stock line
% V2
WEEK 10 el0 2D £ (A0-0t) | (AD-Ot) EI 5, sL,
o 1 o T ao-otz |l constraints
1 4] 0.331238 2 5063725 -1.083738] 1131527732 12 1z ] 0.02 2=1
2z 4| 0.638147 2 E036212| -1.035212| 1.071BE28R z 2 1z as 1.00 ==1
3 4| 0915211 E ZBE1601| 3.3383004] 11.1440108 2 12 1z B 0.00 ==1
3 5| 171122 5 3010722 1.0822776| 1.17246032 z 2 1 5 15.00 ==100 TNT
5 5| 1485765 B 5241287 | 2.7587125| 7.61046462 i i 15
6 g| 1.780055 10 822432 3. o7| 12.5108212 10 ] 12
7 5| 2.206050 2| 0.008040| ©.302005| -1.303008| 180782062 B E] K] Standard GRG NonLinear
8 7| 2.520278 7| 062034 &800035| -1.200036| 367223704 B E] 26
El 10| 2.202004 3| 1.820178| 10.71216| 2.7 12182| 7.35002641 B ] 25
10 0 2| 1.630328( 11.11208 9.85502087 g a EE]
i1 3| 0.111847| 12.13405 17 080E473 7 7 EE]
12 12| -0.84E728| 1B.837E2 234018221 2 2 24
13 12| 0144522 | 20.27007 GE.3030082 i i ]
14 25| -1.35386| 10.00987 | 5.0001284| 35.5818354 0 ] 3z Incoming Orders:
15 30| -02346| 2134315 BGEAE61|  74.84107 12 ] 40 10 = WIO
16 Z0[-2 191945 186468 03301045 0 108668 12 ] GE] Expected I :nq Orders:
17 0| 1.103523| 23.30162| 2201603 115031053 = 3 55 #pecied Incoming Urders:
i8 20| -0.£20868 | 21.82600| -1.500262| 333534387 18 ] EE] el =6% 101y + (1-8)" el
19 Z0|-064E720| 21 55460 | -1 5E4E80| 241674813 B ] EE Actual Orders:
20 30| 0144524 20 58581 94041621| Ge 4258287 2 2 EE] .
53 = - = - AO = WOP
23 Disturbance:
23 normally distributed white noise
92-; mean = 0
55 std dev =1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-BSL)+€
;3 Errar Term:
31 AD - Oy
32 Squared errors:
33 (AQ -0y
34 Effective Inventory:
33 El = MWE
36 = MW
37 Stock:
38 St = MAX(0.EI
39 Supply Line:
40 8Lt = WSL = WSD1+WSD2+DIO=DBL
mean of the disturbance| -0 037158 0.00E3457||mean of the standard errors
=td dev of the disturbance 10672 | |
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HIRES ROOT BEER MODEL WKS 1 to 20 DME - GRG MonLinear
expected
incoming  |incoming  |actual disturb-  [model error squared =ffactive Supply
DISTRIB{orders orders orders ance orders term Errors inventory [Stock line
WEEK | 10 el0 AQ e| O, [(a0-ot)|(AO-Ot] EI 5, sL,
0 4 0 Tiac-ouz || constraints
1 4] 1.015281 a[-0.247 2.768270] 12217212 161712747 12 12 12 ] 0.25 0 =1
] 4 3 4 BE3037 | -0.5B3037| 075134403 12 iz iz as 00 <=
3 4 2| 0266825 4.03es| 3.2060106] 11.5320404 2 12 12 g 0.00 <=
3 [ B[-0483326( 4.270020| 3.7249008| 12.8708023 Z 12 16 5 14.00 =100 TNT
5 E| 3582362 13| 0022178 EEORES| 340447| 122113208 0 0 70
[ 2| 2.04z170 10[-0.226072[ 8717187 | 1.2825234| 1.64568153 g ] 2
7 0] 4872136 B[ 0.12772| 0.10087| 3.1008686| 16.58100256 ] ] 30 GRG MonLinear
8 2| @.24831 g| 1.202202] 14.45051] -2.480812] Frat11471 7 7 28
B 7| 6602024 3[-0.060058 | 0.0220006| -6.622000] 316177614 1 11 2z
i0 B 4|0 DA7508| B.703350| -2.703350| 730214738 14 14 16
il B 0 1016406 | -10.10405| 105 B18665 12 [ iE}
12 2 16 70701812 40587483 10 10 B
i3 iz iE 7| 20846346 E.0050435 B ] 20
14 12 16 -0.000813] 444837352 -2 0 34 Ir{c-mir,g Orders:
15 25 a0 50230024 27286250 14 i 50 _
i6 30 20 8740440 45 FEADGS4 73 i B4 10 d DIO . ders:
17 70 30 S 774E00| 314858352 38 g ] Expected Incoming Orders:
18 20| 1523247 401180508 5.0570204) 50.2255360 3D 0 80 el0 =6% 104y + (1-8)7el0y,
io 20| 1868158 Z4[0.251056 -2.320703| Bo.4021164 40 ] 0 Actual Orders:
20 20] 19.01842 50|-0.622008] 32.30442| 17.605684| 300.058522 -50 i 124
21 - < La] = [= o Ao = DOP
33 Disturbance:
23 normally distributed white noise
i‘; mean = 0
36 std dev = 1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-B5L,)+€
:3 Error Term:
31 AD-Oy
32 Squared errors:
33 (AQ -0y
gg Effective Inventory:
ET El = MDEI
37 Stock:
38 St = MAXI0,EI)
39 Supply Line:
40 SLt = DSL = DSD1+DSD2+FIO+FBL
mmean of the disturbance|] -0.028324 -0.025456]mean of the standard errors
ctd dev of the disturbance|| 0803074 | | i _ _ i i
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HIRES ROCT BEER MODEL WKS 1 to 20 FME - GRS NonLinear
expected
incoming [incoming  |actual disturk-  [model error squared =ffzctive Supply
FACTORYorders orders orders ance orders term Errors inventory [Stock line:
3 FY
WEEK | IO el0 A0 | 0, [|(ao0-0Ot)|(AO-Ot) EI 5, 5L,
0 4 o Lecouz_ [N consiraints
i 4] 0.803411 4[-2200003] 4.860005] -0.560005] 073850704 12 12 B ] 0.15 0 <=1
Z 3| 1915785 Z[1345261| 5.313131| -2.313131| 65057538 12 12 ] as 0.30 =
3 4| 1550855 2| -0.045D27 | 5052385 | -0.0523685| D.00274518 12 12 B B 0.00 ==
El B[ 1.020241 0| 0260153 5826081 135468458 12 12 12 5 34.00 ==100 THT
5 B[ 2637474 16| -0.1686718| 1040454 313001202 g g (B
& 12| 3.E1a258 12|-0.859108| 1048404 235818272 g g 26
7 10| 2280088 14| 0724603 124683 2 05E22418 B & E] GRG NonLinear
B G| 5.663165 14| 0.627018| 115727 5 BO147316 12 12 26
E B| 5705602 10| 0757508 | 8708268 0.064528717 ] ] E]
10 4| 5725820 2| D.724481| a.85487 23 5707364 26 25 24
11 4| 5485047 B]-1.865115| 3025687 5.B4B53750 a8 35 4
12 0| 5281768 4|-1212404| 18668504 54438027 42 42 10
13 EECEER 7| 0.080682| 0678025 104442287 a6 25 10
14 §.207R62 2| -0.ze07s| 5351788 11234328 28 25 8 Incoming Orders:
i5 T CBEEET 0| 0207608 | 1134074 182170843 72 22 E] 10 = FIO
16 0.165415 10| 0.552056| 17.51428 5 4E5E828 B 5 1z Expected I ina Orders:
i7 1233254 20| 0.624540| 23.07568 45000750 20 d ] #pecied Incoming Jroers:
18 12.4502 20|-2.290003| 21.31777 | -1.217768| 1736851228 T ] a0 el0 =6* 10, + (1-8)%el0y;4,
1o 15 56064 30| -1.048261| 24.74004 | 5.25009501| 27.5725811 50 i 20 Actual Orders:
gg 1880418 30| -0.045087 | 28.67657 | 0.3234281| 0.10460838 70 ] 50 AO = FPR
22 Disturbance:
23 normally distributed white noise
g; mean = 0
T std dev = 1
77 Model Orders:
28 Ot = MAX(0,el0+as(s"-5,-BSL, ) +£
;g Error Term:
31 A -y
32 Squared errors:
33 (AD - O
g'; Effective Inventory:
= El = MFE!
37 Stock:
38 St = MAX(0.ED
30 Supply Ling:
40 5Lt =FSL=FPD1=FPD2
mean of the disturbance|| -0.5851381 -0.01308&8mean of the standard errors
std dev of the disturbancef| 09159225 . . . . .
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HIRES ROCT BEER MODEL WKS 110 20 MODEL CHARTS
RETAILER EFFECTIVE INVENTORY DISTRIBUTOR EFFECTIVE INVENTORY
= 20
n A . o
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GRG MonLinear
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HIRES ROOT BEER MODEL WKS 1 12 20 MODEL WORKSHEET
| | [ | | [ I | [
STEP 1 STEP 2
Recesive The Inventory and Advance the shipping Delays Look at the incoming orders and fill orders
all incoming crders + backlog
HIRES ROOT EEER| NOIT HIRES ROOT BEER Retailer| NOIT
Team Costs| § 810.50 Costs | % 66.50
WEEK COR RINV1 RSD1 RSD2 REL RSR RINW2 MREI DREI RCOSTS ROP WIO RSL WINV1 WSD1

0 o 12 4 4 i 4 12 1 4 4 12 4
1 4 16 4 4 ] 4 12 12 12 g 4 4 12 16 4
2 4 18 4 4 0 4 12 12 12 12 4 4 12 18 4
3 4 18 4 4 ] 4 12 12 12 18 5 4 12 18 4
4 4 1B 4 4 ] 4 12 12 15 4 5 5 E 12 4
5 g 1B 4 5 ] B g 2 21 28 B 5 14 12 4
& ] 12 5 5 ] B 4 4 16 30 5 -] 18 5 5
7 e £ g 8 ] B 1 1 {0 D5 7 5 12 12 g
[] g8 8 2 5 2 5 [1] -2 7 32.5 10 7 20 12 2
9 g g 5 7 2 B 1] -2 7 245 10 10 22 18 10
10 el 5 7 10 8 5 0 5 i7 0.5 12 10 27 10 2
11 g 7 10 10 ] 7 [1] & 12 45.5 10 12 32 17 7
12 e 10 0 12 4 10 [1] -4 14 40.5 8 10 3z 14 2
13 8 10 12 10 2 10 1] -2 18 51.5 20 g a0 10 2
14 g 12 10 8 ] 10 2 2 20 52.5 10 20 38 g 2
15 e 12 a 8 ] B 4 4 20 45 12 10 £ B8 0
16 e 12 [ 10 ] B 4 4 22 58.5 B 12 42 0 0
17 g 12 10 0 ] B 4 4 14 8.5 B g 42 0 e
18 g 14 0 18 ] B & g 16 81.5 B -] 40 18 18
19 8 5 18 18 2 ] [1] -2 12 33.5 ] ] 43 12 18
20 g 18 18 14 0 10 ] 5 20 288.5 B g 40 18 10
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HIRES ROOT BEER MODEL WKS 1 1o 20 MODEL WORKSHEET
[ [ I I I I [ I I
STEP 3 STEF 4
Record your inventory or backlog Advance the erder slips and the brewery Brews
I
HIF HIRES ROOT BEER [Wholesaler N IT HIRES ROOT BEER
Costs [§ 127.00 Costs
WEEK WsD2 WBL WINW2 MWEI DWEI WCOSTS WOP DIo WSL DINVA DsD1 DsD2 DBL DINVZ MDEI DDEI

0 4 0 12 0 4 4 F] 4 4 0 12

1 4 4] 12 12 12 i) 4 4 12 18 4 4 0 12 12 12
2 4 0 12 12 12 2 4 4 12 16 4 4 0 2 12 12
3 4 [1] 12 12 i1 iE] ] 4 12 16 4 4 0 12 12
4 4 [¥] 12 12 10 24 5 ] 14 16 4 4 0 2 12 10
5 5 0 11 11 g 20.5 ] ] 15 18 4 g 0 0 10 13
[ 5 0 10 10 4 34.5 10 ] 18 14 ] g 0 g g 13
7 5 [¥] E 8 2 38.5 5 10 23 17 5 12 0 g g 11
[] 10 [1] 2 2 0 42.5 7 E] 28 17 12 [1] 3] 7 7 7

9 ] 0 g g 12 47 ] T 25 18 10 5] [s] 11 i1 7
10 T 1] g g 10 51.5 8 5 23 21 5 =] 0 14 14 g
11 E] [¥] 7 7 5 55 E] E] 23 20 ] 4 0 12 12 10
12 5 0 2 2 2 56 12 5 24 18 4 4 0 10 10 [
13 5 0 0 0 2 558 12 12 28 14 4 8] 8] a8 B &
14 10 0 0 0 -10 56 25 12 32 10 0 16 2 0 -2 -2
15 ] 12 0 -12 -14 28 20 25 48 ] 16 12 14 0 -4 -10
16 18 12 0 -12 -18 20 20 0 68 18 15 [ 23 0 -23 -19
17 18 24 0 -24 -20 104 20 20 28 18 16 5 0 -38 49
18 18 16 0 -18 -12 120 20 20 23 18 10 39 0 -8 -57
19 10 [5] [§ 8 -20 126 20 20 EE 10 10 40 [1] 45 -85
20 10 [¥] 2 2 -12 127 a0 20 o8 10 10 59 0 -50 -67
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HIRES ROOCT BEER MODEL WKS 14 20 MODEL WORKSHEET
| | | | | |
] ] ] [ [ ]
STEP 5
Place and record your orders
I
HIF Distributor NOIT HIRES ROOCT BEER |[Factory NCIT
5 289.00 Costs | § 32B.00
WEEK DCOSTS DOF FIQ DSL FPD1 FPD2 FsD2 FBL FINV2 MFEI DFEI FCOSTS FPR FSL

0 1 4 4 12 12 4 4 1 12 i] 4 ]
1 i 4 4 12 18 4 4 0 12 12 12 i] 4 8
2 12 4 4 12 16 4 4 0 12 12 12 12 4 g
3 18 ] 4 12 16 4 4 0 12 2 8 18 E] ]
4 24 ] ] 16 16 4 2 0 12 12 8 24 10 12
5 28 12 ] 20 18 2 0 0 ] 8 8 28 16 18
& 33.5 10 12 28 18 10 16 0 ] ] 8 3z 2 26
7 38 ] 10 a0 18 18 12 1 ] g 18 E 14 28
] 41.5 ] ] 28 22 12 14 0 12 2 28 41 14 26
k) 47 4 ] 22 24 14 14 0 18 18 e g0 10 28
10 54 4 4 16 32 14 10 0 26 28 28 83 4 24
11 &0 ] 4 14 40 10 4 1 EL 25 32 21 ] 14
12 &5 16 ] g 48 4 [: 1 42 2 1 102 4 10
13 &8 18 16 20 46 B 4 0 45 45 34 125 2 10
14 70 16 18 4 52 4 2 0 36 38 38 143 2 g
15 24 30 16 50 40 2 2 0 22 22 24 154 10 4
16 107 20 20 84 24 2 10 0 5 ] 8 155 10 12
17 142 20 20 a6 10 10 0 20 ] 20 2 178 20 20
13 181 40 20 80 10 10 20 30 ] 30 -18 208 20 30
19 230 24 40 110 10 20 20 50 ] 5 -18 25 20 40
20 288 g0 24 124 20 20 30 70 ] 70 -18 328 20 50




HIRES RCOT BEER MODEL WKS 1 to 20 MODEL DATA

HIRES ROOT BEER

NO T

Week FOR REI WOR WEI DOR DEI FOR FEI

1 4 12 4 2 4 12 4 12
2 4 12 4 2 4 12 4 12
3 5 12 6 11 E 12 g a
4 5 15 5 10 8 10 10 a
5 8 21 8 3 12 13 16 a
g 5 13 10 4 10 13 12 a
7 7 10 8 2 6 11 14 18
8 10 7 7 0 6 7 14 26
] 10 7 ] 12 4 7 10 30
10 12 17 8 10 4 8 4 28
11 10 12 8 5 0 10 g 32
12 8 14 12 2 16 8 4 31
13 20 13 12 2 18 5 2 34
14 10 20 25 -10 16 -2 2 38
15 12 20 30 -14 30 -10 10 24
18 8 22 20 -18 20 -19 10 a
17 8 14 20 -20 30 -49 20 2
18 8 165 20 -12 40 -57 20 -18
19 8 12 20 -20 24 -5 30 -18
20 8 20 30 -12 50 -67 30 -18
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LOMNESTAR 2 BEER MODEL WES 1 to 20 REME GRG MonLinsar
expected
nzoming  fincoming  (actual disturb-  [mode error sguared effactive Supply
RETAILE|orders orders arders ance arders term =rTors inventary | Stock lir=
WEEK | IO el0 A0 el o |(ac-on|(AC-0t)°| g Sy Sk
0 1] a I (A0-Ot2 _ constrainis
1 4 0.00 4| 0.1544178 1.77355278 12 12 12 g 0.00 ==[]
2 4 4|-0 8655585 483282708 12 12 12 [ 0.82) ==[
3 4 4 230087251 12 12 12 [i] 0.10 ==[]
4 4 4 082417588 12 12 12 = 16.00 ==0 IMNT
5 ] 12 133883285 g 8 12
[ ] ] 0.0007282 4 4 20
7 ] 10 0.14128 TH5G| 818982637 [i] 1] 24 GRG MonLinear
8 a 12]-1.862125 1.88068258| 3.57488153 -4 1] 3
E] 2 2]-1.008845 §26| -2.782585| 7.83183012 [i] ] 20
10 ] 18]-0.151543] 17.5885( 4.4107015] 154488077 [i] 1] 3
11 2 14|-0.242184| 10.28018) 3.6183212) 13.1031058 -4 ] 2
12 g 10|-0.867531] 8.58333| 043858857 D.12083041 i) o 44
13 2 2| 0.0470258) 10.28538( -2238379| B5237E288 i) o 45
14 E 4[-0.734038] 7.8ea311] -3.868311] 145483532 2 2 44 Incoming Orders:
15 g 4|-0.454068) 5221285( -1.221285| 148156242 G 8 3 10 = COR
16 2 4|-0.508707| 2.303675) 1.5003253| 2.87751952 10 10 258 E ted I . Orders:
17 8 0]-0.5596038] 2207385 -2.207365] £.87248238 10 10 24 Hpecte r”ﬂ'mm'”g raers:
is 2 0 0 0 0 B E 5 el0 =8% 0.y + (1-8)%el0gp.y
19 g 0 1772008 -1.772009] 21048718 14 14 4 Actual Orders:
20 2 2 5142853 | 4142883 17.1832308 10 10 i AO = ROP
21 .
33 Disturbance:
23 normally distributed white noise
24 mean = 0
22 std dev = 1
55 Model Orders:
28 Ot = MAX([0,el0+as(s'-5-BSL,)+e
29 Error Term:
g? AD -y
33 Squared errors:
33 (A0 - O
gg Effective Inventory:
T El = REI
37 Stock: .
35 St = MAX{D,.EIl}
390 Supgly Line:
40 5Lt = R5L = RSD1+RSD2+WIO+WBL
miean of the disturbancs]|-0.125218 'Z'.'Z'3§43?2‘| mean of the standard srmors
std dev of the disturbance| 0.24355
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LONESTAR 2 BEER MODEL WKS 1 to 20 WME - GRE NonLinear
expected
incoming |incoming  [actual disturb-  |model error squared =fizctive Supply
WHOLES{orders orders orders ance orders term Brrors inveniory [Stock line
WEEK 10 el0 A0 | O, |(ao-ot)|(A0-Ot) EI 5, 5L,
1] 4 T [AO-0t)2 - constraints
1 4 2] 17318 5174807 -1.174607 12 12 12 5 0.60 ==0 <=1
] ) Z| 1308085 5801581 -1.801887 12 12 1z a5 0.21 ==0 =1
3 4 4| -1.28361| 3532601 | 04673883 12 12 1z B 0.34 ==0
F:! E) 2| 0254401 4.025106| -0.085106 12 1z 1z 5 21.00 =0 ==100 THT
5 3| 3060162 Z| 0247477 | 4752425 | -0.753438| D50 6621 12 1z 1z
6 12| 2.0B3875 7| -0.455735 | 4.50000% | 7.4203074| 55.2084831 12 12 1z
7 E| 6.785352 2| 0.00R545| 10.0B2FA| -Z.OR2RET| 77761318 2 4 20 Standard GRG HonLinear
B 10| 6.317062 0| -062034| 1040725| -040725| 016867722 i ] 24
E] 1 12| 1.820178| 1242407 | -1.424071| 205656007 ;) ] 30
10 12| 1.630300| 14.34535| -2.248377| 511228303 -8 i a0
i1 2| 0111847 | 1128102 | -2.281023| 10.7651148 -8 i EL)
12 -0 8467208 1450554 | 14344565| 2 05766268 12 ] az
i3 20| D.143522| 1670012 | 4.2028705| 1E.4273008 14 ] £
14 20| -1.36326| 1140375 5.50625621| 725055408 12 ] 44 Inceming Orders:
15 2| -D.2348| 0565505 | -1.565805| 245174828 12 i 56 10 = WIO
16 1[-2.191945 | 4.945564 | -2.090884] 15601587 i i 45 Expected 1 ing Orders:
i7 4| 1.103523 4030064 | 0030664 086600353 16 i b3 #pected lncoming Urders:
18 0|-0.620886| 0.6552124| 0.562134] 030455218 22 2 13 el =8% 101y + (1-8)"el0.,
19 0 0|-0.e46720 ] 0 ] 40 a0 5 actual Orders:
gqll 0| 0.6e4252 0| 0.144524 ] i 41 a1 4 A0 = WOP
33 Disturbancs:
23 normally distributed white noise
:; mean = 0
T stddev =1
37 Model Orders:
28 Ot = MAX(0,el0+as({s'-5,-B5L, )+«
29 Error Term:
22 AQ -0y
32 Squared errors:
33 (AD -0
34 Effective Inventory:
2 El = MWEI
36 = Ny
37 Stock:
EL] St = MAXID.El)
39 Supply Line:
10 8Lt =WSL = WSD1+WSD2+DI0=DBL
mean of the disturbancel -0 037158 -0.005238|mean of the standard errors
=td dev of the disturbance 10872 | | _ _ i i i




LONESTAR 2 BEER MODEL WKS 1 to 20

DME - GRG MonLinear

Page 578

expected
incoming  |incoming  |actual disturb-  [maodel error squared effective Supply
DISTRIB|orders orders lorders ance orders term Brrors invenicry |Stock line
- oW
WEEK 10 el AQ | O, |(ao-ot)|(A0-Ot) EI 5, 5L,
o Pl 0 zao-otz | Constraints
1 4 a[-0.z47002[ 37.68745| -23 66745 1133.48742 12 2 12 5 0.31 ==0 =1
Z ) 3| 1111074 36.87527 | -35 87627| 12570348 12 12 1z a5 1.00 ==0 =1
3 4 100| 02855625 | 38 61956 | G0.380415| 3045 78402 12 2 1z B 011 ==0 =1
3 ) U| 0253520 28.70022| -26 70R32| G20228177 1z 12 108 5 50.00 ==0 ==100 THT
5 4| 3.366862 U] 0.622178| 30.02420| -20 G2430| 056217808 12 [H 04
6 4| 3.553704 100[-0.228073 | 3040087 | 60.500134] 45427868 12 2 100
7 1Z| 3.680414 0| D.13773| B.73734| -A7ara4| 946157858 74 74 184 GRG HonLinear
E 5| 6.234658 0| 1202202 Z0.00118| -20.00118] 400047483 18 15 178
E 0] &.r7617 50| -D.000058| 21.02406 | 28.075222| TEG 222080 16 16 17
10 12| 7762852 0|-0.087508 i ] 0 126 126 102
i1 12| 5.059661 o] 11112 i 1] 1] 114 114 02
12 BEEEE 20[-2 258578 ] 20 400 154 154 50
i3 16| 5.260005 10| 0472077 ] 10 100 106 168 20
14 20| 1122304 20| 0035374 ] 20 00 120 180 30 Incoming Orders:
15 20| 1402832 0| 1.27837 i 10 100 180 180 50 _
16 5| 1585675 10[-0.67E212 i 10 100 142 143 57 Exp I'Ci d ?IO ing Orders:
i7 [ 1345118 B 0.141848 i ] 0 138 135 &7 #pecied lncoming Urders:
18 4| 5.535044 0[-1.190505 ] 0 0 124 124 a7 el =8% 101y + (1-8)"el0.y,
19 0| 7.912235 0|-0.251055 i 0 ] 120 120 67 Actual Orders:
20 0| 5489728 10|-0.622008 i 10 100 120 120 67 _
5 A0 =DOP
33 Disturbancs:
23 normally distributed white noise
:g mean = 0
55 std dev =1
37 Model Orders:
28 Ot = MAX(0,el0+as({s'-5,-BSL,)+¢
29 Error Term:
22 AO -0,
32 Squared errors.
33 (AD -0
g; Effective Inventory:
36 El = MDEI
37 Stock:
38 St = MAX(0,ED
39 Supply Line:
40 SLt =D5L = DSD1+DSD2+FI0O+FBL
mean of the disturbance|| -0. 025324 38521857 |lmean of the standard errors
std dev of the disturbance(| 0883014 | |




LOMNESTAR 2 BEER MODEL WES 1o 20

FME - GRG MonLinear

Page 579

expected
incoming  |incoming  [actual disturb-  [madel errar squared =ffzctive Supply
FACTORYorders orders orders ance orders term Brrors inveniory [Stock line:
WEEK | IO el0 AD e| 0O, [(ao-Of)|(AO-Ot) EI 5, sL,
0 I (A0-01)2 - constraints
1 4[-2 200003 0 16 12 12 B ] 008 >=0 =
2 Z[-1 246281 i 16 12 12 B as 1.00 >=0
3 &[-0.0450E7 0 ES 12 12 B [} 0.52 ==0
] B[ 0788152 i E 12 12 0 5 0.00 ==0 TNT
5 120[0.160816 | 57.20443 10600003 0 1z
6 o[-0.25e108 0 0 ] 126
7 00| 0724643 i 10000 i 120 GRG MonLinear
8 £ 18] 0715083 22.2404577 0 100
(] [ i 0 0 a 105
10 D 0 0 0 48 5
11 2504024 [ 4208413 [ 2408412 104241018 3 0
12 1.020850 0[-1214404 0 0 0 3 3 ]
13 0.021658 0| 0050582 i 1] 0 3 E] i
14 19.570780 o| -0.28075 373225218 A7 i 0 Incoming Orders:
15 10.2015 0[-02075298 00 5750835 27 i 1] 10 = FIO
16 10,7030 0| 0.582058 107880558 47 0 0 Expected I ina Ordars:
17 10.208 0| 0.624540| 2.075001 | 7.0243004| 628041842 ] a ] #pectea Incoming Urasrs:
is o[ 10.00433 T|-= Za0o03 3 1 1 &7 ] 20 el0 =6% [0y + (1-8)%el0.y,
) O 0.z10428 T[-1246281 i 1 E7 i 17 Actual Orders:
20 0| 0.004428 1[-0.045087 0 1 47 i 2 _
31 _ AQ = FPR
22 Disturbance:
23 normally distributed white noise
i‘; mean =0
56 std dev =1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-BSL, ) +¢
29 Error Term:
390 AD -0y
32 Squared errors:
33 (AD -0
g; Effective Inventory:
ET El = MFEI
37 Stock:
38 St = MAXI(D.El)
39 Supply Line:
40 SLt =FSL = FPD1+FPD2
mean of the disturbance|| -0 885181 3. 7585787 |lmean of the standard ermars
std dev of the disturbance|| 0.818225 | |
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LOMESTAR 2 BEER MODEL WKS 11020 MODEL CHARTS
RETAILER EFFECTIVE INVENTORY DISTRIBUTOR EFFECTIVE INVENTORY
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LOMESTAR 2 BEER MODEL WES 110 20

ORDER CHARTS

Page 581

GRG NonLinear GRG MonLinear
Retailer Wholesaler
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LOMESTAR 2 BEER MODEL WHKS 1 10 20 MODEL WORKEHEET
| | I I | I I | |
STEP 1 STEP 2
Receive The Inventory and Advance the shipping Delays Look at the incoming orders and fill orders
all incoming orders + backlog
LONESTAR| IT LONESTAR Retailer| IT
Team Costs| § 1,319.00 Costs |§ 73.00
WEEK COR RINV1 RSD1 RSD2 REL RSR RINV2 MREI DRE! RCOSTS ROP WIO RSL WINWV WS5D1

[1] i} 12 4 4 i} 4 12 1] 4 4 12 4
1 4 16 4 4 o 4 12 12 12 8 4 4 12 16 4
2 4 16 4 4 a 4 12 12 12 12 4 4 12 16 4
3 4 16 4 4 i 4 12 12 12 18 4 4 12 16 4
4 4 16 4 4 1] 4 12 12 12 24 4 4 12 16 4
5 B 16 4 4 ] 8 3 2 8 28 12 4 12 16 4
B 8 12 4 4 a 8 4 4 4 30 8 12 20 16 4
T El 2 4 12 1] ] 0 [§ Q 20 10 E] 24 16 4
] E E 12 a8 4 4 [1] -4 -4 Ex 12 10 a0 2 4
9 8 12 2 4 o 12 [a] 0 a 4 5 12 a0 4 12
10 8 2 4 12 i 8 0 0 -8 34 16 3 a0 12 2
11 E B 12 ] 4 4 [a] -4 -6 38 14 18 42 2 10
12 El 12 E 10 i 12 [3] [1] -2 E] 10 14 44 10 12
13 8 2 10 12 o 8 1] 1] -2 38 8 0 48 12 12
14 g 10 12 12 1] 8 2 2 & 36 4 3 44 12 2
15 E 14 12 a8 i 8 [] [§ 10 42 4 4 £l 2 18
18 El 12 E 18 i ] 10 10 14 47 4 4 23 16 2
17 8 12 18 4 o 8 10 10 14 2 o 4 24 20 2
18 8 26 4 4 a ] 12 12 10 &1 a [a] 3 34 2
19 El 22 4 1] i 8 14 14 & ] ] [3] 4 40 1
20 E 12 [1] [1] 1] 8 10 10 2 73 2 [1] [1] 41 4




LONESTAR 2 BEER MODEL WKS 1 to 20

MODEL WORKSHEET

STEP 3

Record your inventory or backlog

STEP 4
Advance the order slips and the brewery Brews

L|DN ESTAR |Wholesaler IT L|ONE STAR
Costs [§ 17050 Costs
WEEK WsD2 WBL WINWV2 MWEI DWWEI WCOSTS WOP (n]le) WSIL DINV1 D50 DsD2 DBL DINV2 MDEI DDET

[1] 4 1] 12 a 4 4 2 4 4 1] 12

1 4 i) 12 12 12 g 4 4 12 18 4 4 i) 12 12 12
2 4 1] 12 12 12 12 4 4 12 18 4 4 1] 12 12 12
3 4 1] 12 12 12 15 4 4 12 18 4 4 1] 12 12 12
4 4 1] 12 12 12 24 4 4 12 18 4 4 1] 12 12 12
5 4 1] 12 12 12 20 4 4 12 16 4 16 1] 12 12 16
[ 4 [} 12 12 12 ] 12 4 12 18 18 5] [} 12 12 il

T 4 [1] E 4 g 25 ] 12 20 25 ] [5] [1] 24 24 24
8 12 [1] 5 [§ g 25 10 El 24 30 3] 120 [1] 128 18 24
9 g [} 0 -8 12 44 12 10 30 24 120 ] i) 18 18 i
10 10 G 0 -8 12 g0 12 12 30 135 d 52 [} 128 128 100
11 12 [5] 5 -8 [ 58 ] 12 e 128 52 80 [1] 114 114 ]
12 12 12 [§ -12 2 85 16 E] 32 1685 &0 [1] 1] 154 154 78
13 5 14 0 -14 -2 2 20 18 36 204 d 4] i) 198 198 120
14 15 12 0 -12 o 24 20 20 4 185 d 3 1] 150 180 104
15 20 12 [§ -12 o 106 8 20 B 180 3 [i] 1] 180 160 84
16 20 1] [§ 1] 12 106 1 E] 48 183 a [i] 1] 143 143 R
17 ] 1] 18 18 28 114 4 1 28 143 a [a] 1] 135 135 B6
18 1 [} 32 3z 44 120 a 4 13 135 a 1] [} 134 134 105
19 4 [1] 40 40 52 150 1] i 5 134 1] [] [1] 130 130 111
20 a [1] 41 41 53 170.5 d a 4 1320 10 10 [1] 130 130 121
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Page 584

LOMESTAR 2 BEER MODEL WKS 1 12 20 MODEL WORKSHEET
I I I I I I
] ] ] ] ] ]
STEF 5
Place and record your orders
1
Diistributor IT LONESTAR|Factory IT
5 866.00 Costs [ § 708.50
WEEK DCOSTS DOP FIC DSL FPDA FPD2 FsD2 FBL FINW2 MFEI DFEI FCOSTS FPR FSL
0 0 4 4 12 12 4 4 1 2 i] 4 ]
1 g 4 4 12 16 4 4 0 2 2 12 ] 4 =]
2 12 4 4 12 16 4 4 0 2 2 12 2 4 ]
3 18 100 4 12 16 4 4 0 12 12 12 15 ] ]
4 24 ] 100 108 16 4 5] 0 2 2 12 24 3] 10
5 30 a a 104 16 a a 24 a -24 -82 108 120 12
[ 36 100 a 0o & 5] 120 78 ] -78 -76 185 ] 26
7 48 1] 100 a4 & 120 1 72 ] -72 120 25 100 20
8 7 ] ] 178 120 1 100 2 ] -52 20 310 5 100
9 &5 g0 i) 7 1] 100 5 52 o -52 120 g2 o 106
10 128 a &0 0z 100 5 0 o 48 48 125 386 a 5
11 185 ] ] 102 53 0 0 0 3 3 75 3875 ] [1]
12 262 20 1] 50 3 1 1 1] 3 3 75 EEE ] [1]
13 360 10 20 20 3 0 0 0 3 3 75 320.5 ] 0
14 450 20 10 30 3 0 0 17 ] -17 75 407.5 ] 0
15 530 10 20 50 [1] 1 1 27 a =27 55 424 5 a a
16 601.5 10 10 57 [1] 0 0 47 ] 47 45 421.5 10 [1]
17 868 a 10 67 u] 0 10 57 a -57 25 538.5 10 10
13 738 a a 67 1] 10 10 &7 ] -87 15 505.5 1 20
19 801 ] ] 67 [1] 10 1 57 ] -E7 & 582.5 1 11
20 8&8 10 ] 67 [1] 1 1 47 ] 47 15 7095 1 2
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LOMESTAR 2 BEER MODEL WKS 1 to 20 MODEL DATA

LONESTAR

IT

Week ROR REI WOR WEI DOR DEI FOR FEI

1 4 12 4 12 4 12 4 12
2 4 12 4 2 4 12 4 12
3 4 12 4 2 100 12 6 12
4 4 12 4 2 0 12 G 12
5 12 ] 4 2 0 16 120 -82
] a 4 12 12 100 18 0 -76
7 10 0 8 8 0 24 100 120
g 12 -4 10 a 0 24 5 20
9 3 0 12 12 50 12 0 120
10 16 -8 12 12 0 100 0 125
11 14 -6 g G 0 90 0 7
12 10 -2 16 2 20 78 0 7
13 3 -2 20 -2 10 120 0 7
14 4 g 20 0 20 104 0 7
15 4 10 8 0 10 84 0 55
18 4 14 1 12 10 84 10 45
17 0 14 4 28 0 86 10 25
12 0 10 0 44 0 105 1 15
19 0 g 0 52 0 111 5
20 2 2 0 53 10 121 1 15
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LOMESTAR BEER MODEL WEKS 1 to 20 LOMESTAR BEER MODEL WKS 110 20
expected
nzoming  fincoming  |actual disturd-  (mode enmor squared effactive Supply
RETAILE|orders orders orders ance orders term ermors inventory |Stock line
WEEK 10 el0 &0 £ Oy (M0-0t) (AD-Ot)° EI Sy Sl
0 D LiA0o-ot2 || constainis
1 El 4| 0U154478| 3983774 | 00182283 0.00028329 12 12 12 g 0.00 ==0 <=1
2 El 4|-0.865985| 3.183372| 0.8386282| 080084574 12 12 12 az 0.43 ==0 “=1
3 E e -D.05314] 3771218 22287824 | 4466 2 12 12 12 [i] 0.00 ==0 <=1
4 2 2 -0.54857 12 12 14 = 21.00 == <=100 IMT
5 2 B -3.702306 ] 8 14
[ E al- B & 4 4 14
7 g [5 2 2 168 (=RG MonLinear
8 [ g]- -2 1] 158
E] 2 2 i [1] 20
10 g 10]-0.181543] 5753523 s 1] 20
11 g 2]-0.242184| 5502073 -2 1] 24
12 2 10|-0.857831| 5087538 -10 1] 25
13 2 10| 0.047028| 8.882185 -10 o 25
14 g 10]-0.734038( 5201131 -5 1] 28 Incoming Orders:
15 =) 10]-0.454058| 5451088 -2 1] 20 10 = COR
16 2 10|-0.808707| 5423480 el 1] 20 E ted I . Orders:
17 E 10]-0.656038] 7.040127| 2.0608727 3 0 a0 xpecte F”H':D”"'”g rasrss
18 E 0] 17 10.70876 | -0.700761| 0.50378132 ] 0 20 el0 =8% I0.qy + (1-8)%el0p.y
19 E 2 O oRahed| -3.Jnoned| 106712252 0 0 20 Actual Orders:
20 2 [ D.53547T| -3.885477| 128523188 -3 1] il AOQ = ROP
21 .
33 Disturbance:
23 normally distributed white noise
24 mean = 0
gg std dev = 1
57 Model Orders:
28 Ot = MAX(0,el0+as(s"-5,-B5L,)+&
29 Error Term:
30
T AD - Oy
332 Squared errors:
33 (a0 - 0
gg Effective Inventaory:
T El = REI
37 Stock:
=5 St = MAX(0,El)
390 Supgly Line:
40 SLt = RSL = RSD1+RSD2+WIO+WBL
mean of the disturbancs] EI.IZICIECIEEﬂ mean of the standard =mors
std dev of the disturbance]




LOMESTAR BEER MODEL WKS 1 to 20

LONESTAR BEER MODEL WHKS 1 to 20

Page 587

expecied
incoming  |incoming  |actual disturb-  |model errar squared =ffactive Supply
WHOLESorders orders lorders ance orders term Errors inveniory |Stock line:
WEEK 10 el0 AD e| 0, [(a0-ot)|(AO-Ot) EI 5, sL,
0 3 D ziac-cuz || constraints
1 4] 236202 4 5 950767 3 B0550830 12 2 12 5 0.55 <=1
Z 4| 3234054 3 5553010 6.07602190 [ H 1z aa 0.10 <=1
3 4| 3.728845 E 4.325102| 1.674808| 280528218 12 2 1z 5 1.00 <=1
3 5| 3.580430 3 £.200182| -1.290182| 1.56456871 12 12 13 5 43.00 ==100 THT
5 4| 5130435 ( E 741524 | -D.741824] 055020208 10 0 1
6 4| 4 484508 3| -0.455735| 5.564005 | 23350640 545657202 10 10 18
7 5| 4180435 10| 0.000848 | 54062083 | 4.5279100] 20 56208595 12 2 18 Siandard GRG NonLinear
& G| 6446271 12| -D.5G2034| 5856407 | 5.1120831| 261437211 E] E] 24
E] E| §.181064 0| 1820178 5456048| 15110812 206327668 E] E] 30
10 5| 8.074104 8| 1.630350 01954 | -1.501854| 324702074 10 10 3z
i1 10| 7214767 8] 0111647 1.515400| 2.B1653805 12 12 7
12 5| 5284242 12[-0.846728 33005862 10295652 14 4 22
i3 0| B.252420 3| 0134524 0.7e0237| D.B2308277 18 16 24
14 10 3| -136326| 5461163| -D481163| 021267117 12 12 ] Incoming Orders:
i5 10 B| -02348] 10.17281| =.172815| 17 4123847 E] 7 10 = WIO
16 10| 9.283212 2|-2.191045| 767344 | -D.767244| D.58251847 10 10 2z Expected I ing Orders:
i7 10] 0.054451 0| 1.102523| 12.32368 | 2.323682| 5.30040878 3 3 i #pected Incoming Urdars:
18 10| 5.0871432 2|-0.520588| 1023045 | -2.020457| 501516878 ] 0 ES el0 =8" IOy + (1-8)%2l0;.y,
) 10] 9.952420 10| 0.846720| 0.535145| D464854] 021808827 11 ] EE] Actual Orders:
;113 BIEEEEE 12| 0 144824 1014174 | 18520835 345314323 15 ] 43 AO = WOP
33 Disturbance:
23 normally distributed white noise
i; mean = 0
56 stddev=1
37 Model Orders:
28 Ot = MAX(0,eI0+as(s'-5,-BSL,)+£
:g Error Term:
1 AD -0y
32 Squarsd errors:
33 (AD - Q)
34 Effective Inventory:
e El = MWEI
ET = WIVY
37 Stock:
38 St = MAX(0,El)
39 Supply Lina:
40 3Lt = WSL = WSD1+WSD2+DIO+DBL
mean of the disturbance| -0.037158 0.0027878|Imean of the standard ermars
std dew of the disturbance 10872 | |
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LONESTAR BEER MODEL WHKS 1 to 20

Page 588

expected
incoming |incoming  |actual disturk-  [maodel error squared =ffactive Supply
DISTRIB{crders orders larders ance orders term Errors inventory  [Stock line
3 LY
week | IO el0 A0 e| 0, [(ao-ot)|(A0-0Ot) El 5, sL,
0 4 D Teo-otz | Sonstraints
i 4] 0.015058 4[0.247002[ 5.680501] -1.680001| 2 85505506 12 2 12 & 0.00 == =1
z 3| 0.030058 2| 1.111072| 7.002700| -3.002799| 935055148 12 ] 1z as 0.07 ==0 ==1
3 4| 0.025002 | 0.065625| 6.032404 | -0.222484| 005402048 12 12 1z [ 0.00 ==0 <=1
3 & 0.050802 8| 0264328 5497201| 2.6027080| 625300085 12 12 e | 100.00 ==0 ==100 THT
5 3| 0082252 B 0.623178| 7.00166| -1.08185| 112710001 ] 0 18
& &| 0.067001 10| -0.225013| 5.828207| 40717835 16.5795022 10 10 20
7 B| 0110222 72| 0.13773] B.313171] 50006201 323800248 ] 0 o GRE MonLinear
B 10| 0.945258 15| 1.202202| 7407309 | 7.6926007| 57.6458519 10 10 25
E 12| 0.965873 7| 0060050 6441300 S441399] 10.7260243 B B 37
10 10[ 0.230447 2| 0067508 | 6.622005| =.622805| 21.3712463 4 4 29
11 G| 0287222 7] 1.1112| 7.63638| -583839] 34.0867055 2 ] 71
12 &| D.265804 2| -2.355616| 4.093786| -2.0837686| 4353093887 [ ] 13
13 12| 0.210208 5| 0&73077| 5.025253| -1.605253| 3.33154048 K] K] G
14 &| D.354208 8| 0.0 7.051523| -1.051523] 1.1057004 1 1 ] Incoming Orders:
15 5| 0283001 10| 1.27537| 5.290502| 1.8004075| 2500710261 E ] 12 10 = DID
16 &| 0411764 8| D.678212| 6484684 | 15353184 235718837 1 0 20 Expected 1 ing Orders:
17 E[ DA43zEa E| 0.141048| 7303578 -1.303875| 1.70000840 13 g ] #pecied lncoming Urders:
18 10| 0.481257 2[-1.120505 7.0000265| 400034651 5 0 BT el =6 IDy.qy + (1-6)%2l0.y
) B[ 0407108 B[ 0251058 1.124720| 126801627 5 ] 27 Actual Orders:
20 10| 0525438 2| 0622008 13674257| 1.86058044 15 0 22 _
51 . AOD = DOP
33 Disturbance:
23 normally distributed white noise
i; mean = 0
55 std dev = 1
77 Model Orders:;
28 Ot = MAX(0D,el0+as(s'-5,-BSL,)+E
;3 Error Term:
31 AD -0y
32 Squared errors:
33 (AD - O
g; Effective Inventory:
36 El = MDEI
37 Stock:
38 St =MAX(0.EI)
39 Supply Line:
40 5Lt = DSL = DSD1+DSD2+FIO+FBL
mean of the disturbance]| -0 025324 C.013282]mean of the standard ermors
=td dev of the disturbance| 0882074




LONESTAR BEER MODEL WKS 1 to 20

LOMESTAR BEER MODEL WHKS 1 to 20

Page 589

expecied
incoming |incoming |actual disturb-  |model error squared =ffactive Supply
FACTORYorders orders orders ance orders term Errors inventory [Stock line
WEEK | 10 el0 AD e| 0O, [iao-ot)|(AO-OL) El 5, SL,

0 4 D Aoz || Sonstrains
1 4] 051015 4[-2 200003 1 062831 & 50176004 12 12 B 5 0.14 >=0 a=1
] 3| 1028132 2| -1340201| 2454080 220617711 12 1z B oz 0.82 ==0 <=1
3 4| 1435798 0|-0.045087 | 4.198523 176275088 12 12 B B 0.62 ==0 <=1
3 B[ 1788027 B| 0268153 152018073 12 1z F) 5 20.00 ==0 ==100 THT
5 3| 2389108 2|0 166516 0.00057406 0 0 g
& 5| 3.124750 10| -0.2850105| 10.84023| -D.540220| 0 7050E626 ] 2 14
7 10| 3.525108 10| -0.724503| 0120065 | 0.86G0016| 075016378 Z H B GRE NonLinear
8 12| 2423262 10|-0.627018| 10.22075| -0.220783| 0.6730848 0 ] a0
E] 15| 5471205 12| 0757388| 1173344 | 0 2BE5E55| 0071052 2 ] 20
10 Z| 6783827 15| D.724481| 12 36444 7 0 27
11 Z| B.124610 B|-1.860115| 6804442 1 1 o7
12 2| 5.558002 0|-1.214404| 0.700167 11 11 z
13 Z| 5086741 0| 0.050862 ] 74 74 g
14 4| 4544254 0| -0.28075 d 0 0 28 25 8] Ir{c.ming Orders:
15 5| 2565651 0| 0207508 | 0676064 | -0.676004] 025828004 24 ] ] 10 = FIO
16 10| 2.754512 10| D.552056| 7.172004 | 2 8270065| 7.00750411 18 [E [ Expected I ing Orders:
i7 E e 70| 0.624540| 119585 -1.996055| 2.00230044 g 5 i #pecied Incoming Urders:
18 &| 5524844 70|-2.290003| 10.55415| -0.554175] 0.30711388 ] ] 20 el0 =6* IOy + (1-8)%el0y.y
190 3| 65452 E|-1.240201| 7.84B205| 0.1517622| 002203086 2 q eli] Actual Orders:

| 6.14513 10| 0045027 | &.7467 2532346| 1.5705670 & E
i? 2| 6145132 0| 0045027 | 8746765 | 1.2522346] 157056708 & 12 AO = FPR
22 Disturbance:
23 noermally distributed white noise
24 mean = 0
;:g std dev = 1
37 Model Qrders:
28 Ot = MAX(0,el0+as(s"-5,-BSL,)+¢
;—3 Error Term:
= AD-Oy
33 Squared errors:
33 (AD - OY°
g'; Effective Inventory:
ET El = MFEI
37 Stock:
38 St = MAX(0,El)
39 Supply Ling:
40 SLt = FSL = FPD1+FPD2

mean of the disturbance 0.02887 35mean of the standard erors

std dev of the disturbance | i i i i i
[ [ | | [ [ [
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LOKESTAR BEER MODEL WEKS 19020

Page 590

RETAILER EFFECTIVE INVENTORY DISTRIBUTOR EFFECTIVE INVENTORY
16 L
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[ ] . 5 -\“-‘ ."{ "\ - -
5 ot rr—Trrrrrr—sr—r—r—r—r-r-r-r-r-r-rr-r-r-r—r—T-T1- o N
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3 E £1 2342678 99091921318\ RV I249 20123734 2207000 32 223537
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LOMESTAR BEER MODEL WES 110 20

ORDER CHARTS

Page 591

GRG MonLinear GRG NonLinear
Retailer Wholesaler
12 14
10 12
10
8
H
]
£
4
4
2 -
2
i+ T o
1 @8 7T 8 1 LI L 0111z 13 %6 17 181930 21 22 33 M 25 26 27 28 39 30
—— Aciual Crders —=—Madel Orders —— Acunl Crders. —i— Modsd Srders
GRG MonLinear GRG NonLinear
Distributor Factory
18 * 1
14 ;
71 E A
12 —t 1z
f | 1
10 + ; 10 1
: A Y N ‘ \
A X Ry
] LA A . \
= - 1
T ;
e + m 4 5
1
2 \ / z 5
2 T
1 3 L] 7 ] 13 13 7 i3 2 23 1 5 3 11 13 15 17 3 23 25 2 1® H 3 35
—s—Aciual Orders —m— Model Crders [—#—actua orders —s—Niodel Orders




LONESTAR BEER MODEL WKS 1tz 20

LOMESTAR BEER MODEL WKS 142 20

Page 592

STEP1

Receive The Inventory and Advance the shipping Delays

STEP 2

Look at the incoming crders and fill orders

all incoming orders + backlog

LOMESTAR] | LONESTAR Retailer| IT
Team Costs| § 462.50 Costs (] 104.00
WEEHK COR RINW1 RSD1 R5D2 REL RSR RINVZ MREI DRE1 RCOSTS ROP WID RSL WINWV1 WS5D1

0 a 12 4 4 d 4 12 0 4 4 12 4
1 4 18 4 4 a 4 12 12 12 B 4 4 12 168 4
2 4 18 4 4 d 4 12 12 12 12 4 4 12 16 4
3 4 18 4 4 0 4 12 12 12 18 8 4 12 16 4
4 4 18 4 4 d 4 12 12 12 24 4 [5] 14 168 B
5 B 18 4 (i i B -] 2 & 28 4 4 14 16 4
& g 12 5] 4 0 g 4 4 & 30 g 4 14 14 6
7 E 10 4 4 d E 2 2 2 Ell 5 E] 16 16 El
] 8 B 4 [ 2 5 [1] -2 -2 33 5 [ 12 168 B
] e 4 2 g ] 4 [u] -G -6 3B e G 20 14 2
10 8 g 8 B ] 8 [u] -G -6 45 10 8 20 16 10
11 El & [ 8 ] g [1] -2 -8 53 El 10 24 20 12
12 El [ E 10 10 8 [1] -10 -10 ] 10 E] 26 24 10
13 8 g 10 8 10 8 [u] -10 -10 73 10 [u] 28 24 B
14 g 10 2 10 B 10 [u] -3 -8 21 10 10 28 22 5
15 El E 10 10 B El [1] -8 -8 L 10 10 a0 18 12
16 E 10 10 10 3] 10 [1] -G -6 a5 10 10 3o 20 3
17 B 10 10 10 4 10 [u] -4 -4 og 10 10 ao 13 2
13 g 10 10 5 2 10 0 -2 -2 101 10 10 a0 5 4
13 E 10 5 4 d 10 [1] 0 Q 101 5 10 a0 El [5
20 8 5 4 B 3 5 [1] -3 2 104 5 [ 31 B 10
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LONESTAR BEER MODEL WES 1 to 20 LOMESTAR BEER MODEL WHES 1 1o 20
I I I I I I I I I
STEP 2 STEP 4
Record your inventory or backlog Advance the order slips and the brewery Brews
[
LONESTAR |Whaolesaler IT LONESTAR
Costs [ § 121.50 Costs
WEEK WsD2 WEL WINV2 MWEI DWEI WCOSTS WOP a]]u] WSL DINWA Ds01 DsoD2 DBL DINVZ MDEI DDEI

[1] 4 [i] 2 a 4 4 2 4 4 [i] 12

1 4 i} 12 12 12 8 4 4 12 16 4 4 i} 12 12 12
2 4 i} 12 12 12 12 4 4 12 18 4 4 i} 12 12 12
3 4 [1] 12 12 12 18 ] 4 12 16 4 4 [1] 12 12 12
4 4 [i] 12 12 10 24 4 8 14 16 4 4 [i] 12 12 12
5 8 i) 10 10 10 24 8 4 14 18 4 5] i) 10 10 g
[ 4 0 10 10 13 34 8 5 18 14 5 E] 0 10 10 i7
T 3] [1] 12 12 13 40 10 E 18 16 E [3] [1] 10 10 19
[] B [i] [ E 19 44 12 10 24 18 8 10 [i] 10 10 19
9 10 i g8 2 g 48 10 12 30 16 10 10 i s 8 i7
10 12 i} 10 10 11 53 i} 10 32 16 10 10 i} 4 4 15
11 10 [i] 12 12 13 ] 8 5 28 14 10 E] [i] B 4 i7
12 3] [1] 14 14 18 53] 12 8 22 14 ] 2 [1] 2 ] 23
13 ] 1] 16 18 i7 7 B 12 24 17 2 2 1] 11 k| 19
14 12 0 12 12 13 ad B g 28 13 2 2 0 1 1 g
15 3 [i] 2 E ] 24 8 E 28 3 2 4 5 0 -5 5
16 2 [i] 10 10 i1 aa B 8 22 2 4 [3] 11 ¥ 1 -3
17 4 [i] 3 3 3 80.5 10 5 T 4 8 10 0 13 -2
18 8 5 0 -5 4 85.5 B 10 ki & 10 =] 0 15 -2
19 10 11 5 -11 -2 106.5 10 E L 10 E [&] 15 5 15 [i]
20 8 15 0 -15 -6 1215 12 10 43 8 5 E] 0 15 [i]




LOMESTAR BEER MODEL WIS 1 f2 20

LOMESTAR BEER MODEL

WHKS 14020

STEP 5
Place and record your orders
I
Distributor IT LOMESTAR|Factory IT
3 135.00 Costs | § 102.00
WEEK DCOSTS DoP FIO DSL FPD1 FPDO2 FsD2 FBL FINVZ MFEI DFEI FCOSTS FPR F5L

[1] 1 4 4 12 12 4 4 1] 12 a 4 ]
1 B 4 4 12 18 4 4 o 2 12 12 il 4 a3
2 12 4 4 12 18 4 4 0 2 12 12 2 4 a2
E] 18 3] 4 12 18 4 4 1] 2 12 12 18 a ]
4 24 B ] 14 18 4 1] 1] 12 12 10 24 8 4
5 20 ] B 18 18 0 5] o 10 10 2 28 e [}
& 24 10 ] 20 10 5] 2 0 2 2 2 30 10 14
T ] 12 10 24 E] E 10 1] 2 2 4 31 10 12
[ 42 15 12 28 10 10 10 1] a a 4 21 10 20
9 47 2 15 ar 10 10 10 2 a -2 2 33 2 20
10 48 2 2 29 10 10 12 7 a -7 2] 40 15 2z
11 51 2 2 21 10 12 15 1] 1 1 7 40.5 8 a7
12 55 2 2 13 13 5 B 1] 11 11 23 45 a 21
13 80.5 4 2 5] 26 5} 1] o 24 24 27 o] a 5]
14 &1 ] 4 8 a0 0 0 o 25 25 5 72 a 0
15 ] 10 8 12 28 1] 1] 1] 24 24 1 24 a 1]
16 ki 8 10 20 24 [1] [1] 1] 18 18 15 23 10 1]
17 ai ] 8 24 13 0 10 o 8 8 5 a7 10 10
18 105 8 8 24 3 10 10 o a a 7 a7 10

18 120 B B 22 10 10 10 1] 4 4 11 2] E 20
20 135 B B 22 14 10 E 1] 8 8 13 102 10 12
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LOMNESTAR BEER MODEL WKS 1 to 20

LONESTAR BEER MODEL WKS 1 to 20

LONESTAR
IT
Week ROR REI WOR WEI DOR DEI FOR FEI
1 4 12 4 12 4 12 4 12
2 4 12 4 12 4 12 4 12
3 i 12 [ 12 6 12 0 12
4 4 12 4 10 8 12 6 10
] 4 8 5 10 i} 9 & 2
] a 6 =3 13 10 17 10 2
7 ] 2 10 13 12 19 10 4
g ] -2 12 19 15 19 10 4
9 a -G 10 g 2 17 12 2
10 10 -G 6 11 2 15 15 0
ikl 4 -8 6 13 2 17 6 7
12 10 -10 12 15 2 23 0 23
13 10 -10 =] 17 4 19 0 27
14 10 -8 =] 13 i} 9 0 25
15 10 -8 6 ] 10 5 0 21
16 10 -6 [ 11 8 -3 10 15
17 10 -4 10 g 6 -2 10 5
13 10 -2 8 4 8 -2 10 7
14 i 0 -2 8 0 & 11
20 ] 2 - 8 0 10 13
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MILLER BEER MODELWHKS 1 0 20 RME GRG MonLinear
expacted
ncoming  |incoming  |actual disiurd-  |mode error squared effective Supply
RETAILE|arders orders arders ance oarders term errors inventary |Stock lim
WEEK | 1O el0 AQ el O |(ac-ot)|(AC-CL [ Er S SL,
0 0 T {AD-Ot2 _ constraints
4 4| 0.154418] 274 1.2506835| 1.568415825 12 12 12 g 0.77] >=[) <=
2 4 3. 4|-0.885085| 5H.000351| -1.000351 1.0 24 12 12 12 [ 0.03 >=[) 3
3 E 3.78 | 0052874 5321214| 26727804 | T 17585554 12 12 12 [i] 0.21 »=[)
4 E 3.85 9| 0.717213| 7230862| 1.7891307| 3.12082355 12 12 17 5 100.00 »=[0 IMT
5 g EE 2 2171013] & 887883 0.03488230 ] 8 X
[ g 7 ©]-1.098223| Byi1c4en| 0.2835307| 002032982 4 4 27
7 E o 0.14198| 10.83042| -1.0939421| 288770022 5 5 a7 (ZRG MonLinear
[:] E 9]-1.852125| 8. 0185| 0.00084207 [5] 8 a7
] E ©]-1.008245| @ -0. < 043108315 [5] 8 28
10 ] 0]-0.181543| 10.53475| -1.6534748| 23554522 4 4 N
11 2 0[-0.242184| 10.54222| -1.542216| 237343001 1 1 a5
i2 2 0|-0.8575831| 9882027 | -0.8830627| 074454258 3 3 34
13 2 0| 0.047028| 10.74736| -1.747255| 3.05251487 4 4 34
14 2 0)-0.734038| 10.05535| -1.0868357| 1.11588053 0 o el Ir'lCCrn-I'lg Orders:
15 2 5.00 0|-0.454058| 10.20002| -1.300085| 18902231 0 o 40 10 = COR
16 =) 5.00 12|-0.58068707) 10.25247| 1.7475271| 3.05385111 = o 44 E ted 1 . Orders:
17 B .00 12|-0.056038| 0716045 2 2830568 ] 3 &3 Xpected Tncoming breers:
18 g 5.00 12 1.7 1249831 -0.488311 1 0 =0 el0 =8% 104y + (1-8)%el0p.y
19 g 5.00 12 10.83512] 1 4 4 48 Actuzl Orders:
20 g .00 12 DUE5131) 10.8433) 1.08682041 18 18 41 AC = ROP
21 .
33 Disturbance: o . .
23 normally distributed white noise
24 mean = 0
ig std dev = 1
37 Maodel Orders:
8 Ot = MAX(0,eI0+as(s"-Sy-BSLy)+e
29 Error Term:
g:: AD - Oy
33 Squarsd ermors:
33 (A0 - 0
g; Effective Inventory:
T El = REI
37 Stock: _
35 5t = MAX{0.EI)
390 Supply Line:
40 SLt = RESL = RSD1+RSD2+WIO+WEL
mean of the disturbance{|-0.125218 mean of the standard ermers.
std dev of the disturbancel| 0.24355
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MILLER BEER MODELWEKS 1 to 20 WME - GRG NonLinear
expected
incoming |incoming  |actual disturb- model error squared =ffactive Supply
WHOLES{orders orders orders anca orders term Errors inveniory  [Stock line
WEEK | 10 el0 s £| 0O, [(a0-0t)|(AO-Ot) El 5, sL,
0 4 D Tiac-ouz | constraints
1 4 [ 4 7318] 5251167 -2.251167| 506758887 12 12 12 ] 0.00 ==1
Z ) [ 3 5 01B362| -1.016262| 3.86011357 12 12 1z as 1.00 ==
3 4 [ 5 3.005085| 2.7343123| 747040350 12 12 12 3 0.04 <=
3 ] [ 5 21B475| 1.8102201| 3.20502414 1z 12 14 5 17.00 ==100 T
5 E] [ E i 18.0061403 7 7 18
& E] [ 10[-0. 140248558 2 2 17
7 E] [ 15| D.00ea4E - 135800323 1 ] 21 Standard GRG MonLinear
8 E] [ 12| -0.53034 -3.167004| 10.0358171 < ] 30
El E] [ 20| 1820178 ZEa1aa77| 7.08017840 ] ] 7
10 (] 0 12| 1830308 10533603 1656838625 7 ] 47
i1 E] [ 70| 0111847 1315203 263336008 7 ] ]
12 E] [ 20| 0248726 12.26005] 67208420 12 ] 7
i3 E] 8 13 77961 6220083 13 ] EE)
14 E] [ 11.6B025| 5.3106543| 60.2166475 A7 ] [E] Incoming Orders:
15 E] [ 12.11541| -2.11841| 4457560253 23 ] G 10 = WIO
16 (] 0 10 36156 | -0.3E1568| 013072415 A7 ] 111 4 . ders:
i7 iz 0 0| 1103503 157772 B.777002| 140870608 3 0 0% Expected Incoming Orders:
is 1z [ 12|-0E20656| 125524 -0553288| 030824803 I ] [E] el0 =6% IOy + (1-8)7el0y.y,
1o 1z 8 E|Oe4n7zn| 1184713 6047106 45 262654 Az ] 105 Actual Orders:
20 12 [ 1| 0.144822| 7.040141| -6.9a0141| 48.1655578 i ] 80 oy
= ~ AO = WOP
33 Disturbance:
23 normally distributed white noise
i‘; mean =0
55 std dewv =1
27 Model Orders:
28 Ot = MAX(0,eI0+as(s'-5,-fSL,)+€
:3 Error Term:
31 AD -0y
32 Squarsd Errors:
33 (AD - Oy
34 Effective Inventory:
23 El = MWE|
36 = NIV
37 Stock:
38 St = MAX(0,EI
39 Supply Line:
40 SLt =WSL =WsD1+WSD2+DIO+DBL
mean of the disturbance|| -0.037 158 -0.115484|lmean of the standard ermors
std dev of the disturbancel 1007 | | i i i i i
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MILLER BEER MODELWHS 1 to 20 DME - GRG MonLinear
expected
incoming  |incoming  |actual disturb- model errar squared =ffeciive Supply
DISTRIBorders orders arders ance orders term Errors inveniory  [Stock line:
% LW
WEEK | IO el0 AD el 0O, |(ao-ot)|(AO-Ot) El 5, 5L,
a 0 T (AO-01)2 - constraints
1 1.634260 4 1.028881] 2.0713203] 4.20044851 12 12 12 ] 0.88 2=1
Z 3 5a4 108 3 1111074| 4 166672| 0.186672| O03458672 [ [ iz as 048 =7
3 2| 0.268825] 2 847617 | -0.647617| 041040712 12 2 12 [ 0.00 =
] §(-0454320( 3.002208| 1.00r787| 3.008118287 12 12 17 = 11.00 ==100 INT
5 2| 0.622178| 66813| 1.9187002| 1.72847000 10 10 12
& 4 1 3328| -2.913232| 845752882 a ] 18
7 B 7 BOaaeR| 0 20FA136| 006401160 B & i GRG MonLinear
8 £| 1202202| 14.17646| -0 176467| G4 2072678 1 1 20
E] 30060058 | 17.72277 | -14.72277| 216.759022 B ] 17
10 15|-0.067508| 17.23881| -2.226808| 500231104 14 ] 16
i1 30| 11112| 2251667 | 64514200 42 O0GG4EE 28 ] 73
12 Z0|-2 3GEG1G| 204457 | -D445600| 010264725 T ] ]
13 Z0[-0473077| 22.51073| -3.81873| 14.5002242 56 ] 65
14 1074148 50| 0.088374| 24.8281] 26171800 G23.824512 81 ] 70 Incoming Orders:
i5 1061178 A0 37| 262414 | 3.7566050| 141270454 BB ] 07 10 = DID
16 10 GEGES 30|-0 B7E212| 24 34404 | 5 A550554| 31 07096518 B8 ] 17 Expected 1 inq Orders:
i7 1340055 0] 0.141046] 1650577 | -5.506766 T3.687 1853 73 i 42 #pected Incoming Urosrs:
i8 1116123 Z0(-1100505] 15.022 0038| 247808228 5 ] 122 el0 =B% 101y + (1-6)"el0y.y
ia 10 30631 10[-0 251056| 15 08652 75 AT45450 23 ] iz Actual Orders:
20 11 45260 10[-0 B22006| 12 58562 12 BERADIZE 5 5 7
31 ~ AD =DOP
22 Disturbance:
23 normally distributed white noise
i; mean = 0
55 std dev =1
37 Model Orders:
28 Ot = MaAX(0,el0+as(s"-5,-BSL, )+«
;3 Error Term:
31 AD -y
32 Squared errors:
33 (AD -0
g'; Effective Inventory:
36 El = MDEI
37 Stock:
38 St =MAX(0.ED
39 Supply Line:
40 3Lt = DSL = DSD1+DS0D2+FIO+FBL
mean of the disturbance| -0.028324) 0.0158418|/mean of the standard errors
std dev of the disturbance]] 0202074 [ [ i i i i i




MILLER BEER MODELWES 1 to 20

FME - GRG MonLinear

expecied
incoming |incoming  |actual disturb- error squared =ffective Supply
FACTORYorders orders orders ance term BIrors inveniory [Stock line
W
WEEK | IO el0 AD £ (a0-ot) | (A0-Ot) EI 5, T
o 4 0 oot |l constraints
1 4 F a[-2.200003 4415683 10.4882533 12 ] 1.00 = 2=1
Z q 3 F[-1.240261 F.3E0409| 286012024 2 a3 0.08 = ==7
3 4 4 &[-0.045027 -£.680808] 32.0423803 2 2 [ 0.00 > <=1
] 3 2 3 0280153 7.074E30| 5S0.0532408 12 2 | 100000 ==0 ==100
5 5 3 30 188518 - BE| 41727318 13 3
& E £ E[-0 858105 32 518586 13 3
7 q E 10[0.724603 4 200605 17720002 ] ] GRE MonLinear
8 B ] g -5.383472| 28.0817850 8 E]
E] 5 B 1D 4 4a81604| 20.0855745 5 5
i0 3 £ E B 5A2E4E| 433200384 10 0
11 15 E Z0 1215043 147851728 12 2
12 a0 g 5[-1.214404 -15.87220| 251.020481 7 7
i3 70 E 30| 0060662 7 700B5D| 5O a047751 A7 ]
14 70 20 30| -0.28075 2 B406537| GETa04871 A7 ] Incoming Orders:
15 50 20 50[0.207608 ZI587601| 610.16073 22 ] _
16 a0 50 100] 0.682056 41.797847| 1747.06000 52 ] Exp ICi d 'I:IO ing Orders:
17 30 30 30| 0.624548 8 244645| Br.ardiszi 2 0 L #pected lncoming Urders:
18 10 30 30| 2200002 £.320004| 22.4000051 ] ] 1 elQ =67 10y + (1-8)72l0.y,
10 20 10 32[-1.240261 70.14882| 405074051 ] ] Actual Orders:
20 10 20 20[-0.045087 -2.393244| 572800404 R (] _
51 _ AD = FPR
33 Disturbance:
23 normally distributed white noise
j‘; mean = 0
55 std dev =1
37 Model Qrders:
28 Ot = MAX(0,el0+as({s'-5,-BSL,)+¢
;3 Error Term:
31 AO -0y
32 Squared errors:
33 (AD - O
g'; Effective Inventory:
ET El = MFEI
37 Stock:
38 St = MAX(0,El)
39 Supply Line:
40 5Lt =F5L =FPD1+FPO2
mean of the disturbance| -0.585181 0.2214081)/mean of the standard erors
std dewv of the disturbance| 0515295 | | , , , .




MILLER 5227 MODELWKS 1020 MCOEL CHARTS
RETAILER EFFECTIVE INVENTORY DISTRIBUTOR EFFECTIVE INVENTORY
o E
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MILLER SEER MODELWES 110 20

CROER CHARTS

Page 601

GRG MonLinear GRG NonLinear
Retailer Whaolesaler
14 =
2 L |
/ o~ X
h i
o IR
a 15 Sal = !
: ( w-l B
- i ]
5 i Ty u/‘ .
4 I Vo
2 Bl )
S “\
i . 1
5 i1 15 17 18 3 5 27 28 3 33 IS
= 3 = 1 12 = 23 e = = H =2 35 1 2 3 4 5 B8 7 8 5 10MMNR2EMHMISETIEI90N 212422226 I7283930 3323334 3%
—— Actual Orders —a— W odel Orders —— AN Drders —— biode Drhers
GRG MonLinear GRG MonLinear
Distributor Factory
&0 121
c 100
. i
a0 &l H
£l &1
7
1 20 =~
S ey
. = -*-_*_:_g,l:_,l:/:\.
s 1012 15 1T 19 ;2@ 25 27 22 M 33 ToFos 7o omowmon W o n oHE nmoB R
[—+—Aciual roers —s—wadel Orders [—#—Aetual Crders Mage| Groers
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MILLER BEER MODELWES 1 to 20 MODEL WORKSHEET
I I | I I I | | |
STEP 1 STEP 2
Receive The Inventory and Advance the shipping Delays Look at the incoming crders and fill orders
all incoming orders + backlog
MILLER| IT MILLER Retailer| IT
Team Costs| § 1,100.50 Costs | & 66.50
WEEK COR RINWV1 RSD1 RSD2 REL RSR RINV2 MREI DREI RCOSTS ROP WID RSL WINWA WS5D
[1] i} 12 4 4 1] 4 12 1 4 4 12 4
1 4 16 4 4 ] 4 12 12 12 8 4 4 12 16 4
2 4 18 4 4 0 4 12 12 12 12 4 4 12 16 4
3 4 18 El 4 1] 4 12 12 12 18 E 4 12 18 4
4 4 18 El 4 1] 4 12 12 12 24 B E] 7 16 4
5 8 18 4 g d 8 3 =) ] 28 g g 18 4
& B 12 g g ] 8 4 4 4 30 8 a 11 g
T E 13 5 ] 1] ] 5 5 5 325 E E] 2 [:]
] El 14 8 [F] ] 8 & [ & 36.5 ] El 5 5
9 8 14 s 5 1] ] & 8 & 3585 B g 5 10
10 8 12 5 10 ] 8 4 4 4 40.5 g g 10 g
11 El [] 10 ] 0 ] 1 1 1 41 g ] [ 4
12 E 11 = E 1] 5 3 3 3 428 E E] 4 E
13 B 12 4 8 0 8 4 4 4 44.5 8 2] 2 5
14 8 g 8 5 d 8 [u] 0 Q 445 El g 5 3
15 El E 5 3 1] ] [¥] [1] [i] 445 B E] 3 15
16 E 5 3 15 ] [ [1] -3 -3 47.5 12 ] 15 13
17 E 3 15 13 B 3 Ju] -3 -8 56.5 12 12 12 20
13 8 15 13 20 1 15 [1] -1 -1 £5.5 12 12 20 5
19 El 12 20 5 ] g 4 4 4 8.5 12 12 5 30
20 El 24 5 24 0 ] 16 18 16 68.5 12 12 41 30 30
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MILLER BEER MODELWES 1 10 20 MODEL WORKSHEET
I I I I I I I I I
STEF 3 STEP 4
Record your inventory or backlog Advance the order slips and the brewery Braws
MILLER [Wholesaler IT MILLER
Costs [§ 170.50 Costs
WEEK WsD2 WEL WINV2 MWEI DWEI WCOSTS WOP (] [w] WSL DMV Ds01 DsD2 DBL DINV2 MDEI DDE!

0 4 1] 12 i] 4 4 2 4 4 1] 12

1 4 0 12 2 12 il 4 4 12 15 4 4 1] 12 12 12
2 4 0 12 12 2 4 4 12 15 4 4 1] 12 12 12
3 4 [1] 12 2 12 18 ] 4 12 15 4 4 [1] 12 12 12
E] 4 [1] 12 2 12 24 ] ] 14 15 4 4 [1] 12 12 12
5 ] o] 7 7 7.5 ] ] 18 15 4 3 1] 10 10 id
[ ] 4] 2 2 28.5 10 5 17 14 3 5 1] 2 8 g
7 5 1 0 -1 -1 29.5 15 10 21 11 5 g [1] 5 8 [
8 10 4 0 - - 335 2 15 El] 11 E] 4 [1] 1 1 1
9 a 8 0 -2 -B 41.5 20 12 a7 ] 4 8 & 0 -8 -
10 4 7 0 -7 -7 48.5 158 20 47 4 ] 5 14 0 -14 -14
11 E] 7 0 -7 -7 55.5 20 15 58 5 5 3 26 0 -28 -26
12 5 12 0 -12 -12 87.5 20 20 72 5 3 15 EE] 0 -36 -39
13 3 13 0 -12 -13 80.5 20 20 24 3 15 13 50 0 -58 -56
14 15 7 0 -17 -17 87.5 20 20 oG 15 13 20 a1 0 -G1 -61
15 13 23 0 -22 -23 20. 10 20 118 13 20 H L 0 -G8 -6E
16 20 17 0 -17 =17 137.5 10 10 111 20 5 a0 aa 0 -G8 -66
17 ] 13 0 -12 -13 150.5 10 10 108 5§ 20 30 73 0 -73 -71
18 20 5 0 -5 -5 155.5 2 10 28 20 20 50 53 0 -53 -51
13 20 12 0 -12 -12 187.5 5 12 105 20 &0 42 33 0 -33 -31
20 45 [1] 5 & [ 70.5 1 5 &0 ] 42 20 [1] 5 5 7
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MILLER BEER MODELWES 110 20 MODEL WORKEHEET
I I I I I I
[ [ [ [ [ [
STEP 5
Place and record your crders
Distributor IT MILLER|Factory IT
5 526.00 Costs | § 327.50
WEEK DCOSTS nop FIO DSL FPD1 FPD2 F&D2 FBL FINWV2 MFEI DFEI FCOSTS FPR
[1] 1 4 4 12 1z 4 4 1 12 i] 4
1 8 4 4 1z 16 4 4 0 12 12 12 i) 4
2 12 4 4 12 16 4 4 0 12 2 12 2 4
E] 18 3 4 12 16 4 4 1 12 2 12 15 ]
4 24 5 3 11 16 4 £ 0 12 2 12 24 4
5 20 5 ] 12 =] £ 4 0 13 13 13 20.8 2
& 33 4 5 16 12 4 3 0 13 13 13 a7 5
7 38 5 4 17 17 3 5 0 ] ] E] 4158 10
[] 265 5 E] 20 12 g 10 0 E] E] 8 4558 5
2 425 3 ] 17 12 10 = 0 ] ] ] 48 10
10 56.5 15 3 15 15 5 10 0 10 10 10 ] ]
11 g82.5 20 15 23 15 10 = 1] 12 12 12 ] 20
12 121.5 20 El] 43 2z & 20 0 7 7 7 825 5
13 177.5 20 20 BS 13 20 5 17 0 -17 =17 7.5 30
14 23185 50 20 70 20 g 30 i7 ] -17 -7 5.8 20
15 306.5 20 £0 107 5 30 30 32 ] -22 -2z 1285 50
16 3748 El] a0 17 El] 30 S0 52 ] -E2 -52 180.5 100
17 4475 10 a0 142 a0 50 100 52 ] -52 -52 2325 30
18 500.5 20 10 122 50 100 30 32 ] -22 -22 2845 20
13 5235 10 20 112 100 30 a0 0 g8 ] 8 282.8 a2
20 538 10 10 7 S 30 32 1] E] ] 18 3275 20
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MILLER BEER MODELWEKS 1to 20 MODEL DATA

MILLER

IT

Week ROR REI WOR WEI DOR DEI FOR FEI

1 4 12 4 12 4 12 4 12
2 4 12 4 2 4 12 4 12
3 9 12 [ 12 3 12 b 12
4 9 12 6 12 5 12 4 12
5 9 8 5 7 8 10 3 13
G 9 4 10 2 4 3 ] 13
7 9 5 15 -1 8 6 10 9
& 9 g 12 -4 5 1 5 a
9 9 g 20 -3 3 -6 10 5
10 9 4 18 -7 15 -14 G 10
1 9 1 20 -7 30 -26 20 12
12 9 3 20 -12 20 -39 ] 7
13 9 4 20 -13 20 -56 30 -17
14 9 0 20 -17 50 -61 30 -17
15 9 0 10 -23 30 -66 50 -32
16 12 -3 10 -17 30 -G8 100 -52
17 12 -8 10 -13 10 -7 30 -52
18 12 -1 12 -5 20 -51 30 -32
19 12 4 5 -12 10 -31 32 [

=
A

-
[¥]
—
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=
=]
-
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-
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MAPOLY BEER MODEL WHE 1 to 20 EME GRG MonLingar
expected
ncoming  |incoming  |actual disturb-  |mode enror squared effactive Supply
RETAILE|arders orders orders ance orders term =rrors. inventary  |Stock line
WEEK (o] elD AO £ Oy (A0-0t) (AD-0t)° EI S SLy
[i] o E(A0-0t)2 _ constrainis
1 E 4| 0.154418] 4712851 51| 0.51689025 12 12 12 g 0.04) ==0 <=1
2 E 4|-0.6558585] 4058752 058752 0.00345177 12 12 12 az 0.37] ==0 <=1
3 E 4| -0.08814| 4 520384 -0.820324| 0.67303007 12 12 2 [5] 0.38] =0 <=1
4 B T| 0717213 57433683 1.28856385 12 12 2 5 20,00 =0 ==100 INT
5 g T 2171013] 5388312 -1.388312| 182741142 ] [F] 15
[ g 0.20 10(-1.098223) 5485752 35332477 124538353 4 4 18
7 2 .18 15| 0.14198| B.521007| 6.3720024| 4068215571 [] 1] 24 SRS MonLinear
[ 2 1.45 5|-1.862125| 5975863 -0.875863| 0.895230852 - 1] 32
Q 2 1.72 2]-1.008845| 7.188703| 0.8302862| 088035271 -2 1] 20
10 2 A7 E£]-0.181843] 8.52707| -282707| 6.328508455 [] 1] 25
11 2 221 4)-0.242104] 5420307 4420307 10.518557 -4 o 30
12 2 2.44 2|-0.8675831| 5502885 -0.602885) 434501347 -4 o 28
13 2 2.87 4| 0.047025) 10.56540| -§.865402| 431056000 -4 o 20
14 E EEE] a|-0.732036| o.085043| 1008043 3@E2177ER ) 0 20 Incoming Orders:
15 g 308 8 |-0.454068| 98860587 -1.8860587| 388503181 -12 o 24 10 = COR
16 g 3.28 19 |-0.506707) 2652506 8347484 | 87 37668432 -15 o 7 E ted \Id . Orders:
17 B 347 20[-0.558038] 7.691082| 12.305002] 151509077 15 o 2 xpects r"'*':':m'”g rasrs:
ig E 355 3| 1.774505| 5.120565| -6.120008| 37 5548308 22 0 &7 el0 =8% 10p.q) + (1-8)%el0p.y)
10 g EEE 3| 0.231517| 7.275381] 0.7045184] 052507335 -25 i E Actual Orders:
20 2 3.8 2] 0.85131] 5318343 -0.319343| 0.1018787E -21 o £ AQ = ROP
21 .
33 Disturbance:
23 normally distributed white noise
24 mean = 0
i: std dev = 1
37 Model Orders:
28 Ot = MAX(0,el0+as(s"-S-BSLy) +&
29 Error Term:
g‘l’ AQ - Oy
33 Squared errors:
33 (A0 - Oyf
g; Effeciive Inventory:
ET El = REI
37 Stock: .
38 St = MAX{D,.El)
30 Supply Line:
40 SLt = RSL = RSO1+R5D2+WIO+WBL
mean of the disturbancs]|-0.125218 -0.001845mean of the standard arrors
std dev of the disturbance|| 0.24355




NAPOLY BEER MODEL WES 1 to 20

WME - GRG NonLinear

Page 607

expecisd
incoming  |incoming  |actual disturb-  |maodel error squared effective Supply
WHOLESorders orders orders ance orders term Errors inveniory |Stock line
3 FY
WEEK | IO el0 AD £| 0O, |(Ao-of)|(A0-Ot) EI 5 sL,
0 ) D T roctz_ || constraints
1 4 4] 17310] 4517143] D.517143] 026742608 12 2 12 ] 0.70 <=1
Z ) 2| 1208085| 5030188| -1.020156] 108122155 12 12 1z as 0.44 ==
3 4 4| -1.25381| 2634357 | 1.3650434] 186408177 12 12 12 [} 0.00 <=
] ) 2[00 252301| 3.711676| D.2E5424| 005218843 1z Z 1z 5 12.00 ==100 THT
5 7 40247477 2.74210| 0.2575000| 0.0GE4E505 12 2 1z
6 7 2|0455735] 6.o45415| 1.054585] 111214861 G a 12
7 10 Z| 0000040 | 2960025 | -1.200025] 184060851 B & i Standard GRG MonLinear
8 15 12| -0.63034| 136357 -1.625600| 267551004 i ] 20
E) 5 20| 1820178| 2026087 | -0.280866| 008205108 11 i 75
10 B 18| 1.630390] 14.37577 | 3.6242282| 121350157 -8 ] 20
11 E 0| 0.111647| 12.21635| -3.21655| 10.2436103 B i 50
12 4 0|0 846720| 10.07448| -D.074477| 00408048 T 0 GG
13 z 0| 0 142524| 1016362 | -D.163623] 003271734 10 ] [H
14 4 2| -1.35338| 6.7 12480705 155004084 7 ] 67 Incoeming Orders:
15 B G| -02348| 5G75362| 2.675202| 715772115 = i GE] 10 = WIC
16 B 11[-2 181945 | 2748054 | 1.2519456| 166736767 10 i 7 d . ders:
17 i 8] 1.103523| 13.05364 | 20363577| 4.1967525 3 3 73 Expected Incoming Orders:
18 20 20|-D.520868| 20.2781| -0.275103| 0.07734123 20 ] A el0 =6* 10,y + (1-8)"el0y.y
10 z ZE| 0840720 | 22.06040| 1.0405002| 3 70056428 28 ] o0 Actual Orders:
20 5| 7.054848 12| 0.144524| 12.46108| -0.461088| 021260348 5 ] &0 Y
21 A0 =woP
33 Disturbance:
23 normally distributed white noise
i‘; mean = 0
55 stddev =1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-B5SL,)+¢
;3 Error Term:
e AD -0y
32 Squared emors:
33 (AD - Oy
g; Effective Inventory:
—_ N
36 El = MWEI
37 Stock:
38 St = MAX(D.El
39 Supply Line:
40 SLt =WSL = WsD1+WSsD2+DI0+DBL
mean of the disturbance(| -0.037 155 0.0237777{mean of the standard ermors
std dev of the disturbance| 1.0872
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MAPCLY BEER MODEL WIS 1 1o 20 DME - GRG MonLinear
expected
incoming  |incoming  |actual disturb- madel error squared =ffaciive Supply
DISTRIB{orders orders orders ance orders term Errors inveniory [Stock line
WEEK o el0 AQ e| O, |(ao-ot)|(AO-Ot) EI 5, 5L,
0 4 0 Taocuz | Sonsimints
4] 1.482701 4 0.722313[ 3.2776875] 10.7432353 12 2 1z ] 0.37 == a=1
Z 4| 2 300642 4 1.111074| 2.00624| DG017566| 006258706 1z iz as 0.55 ==0 =1
3 ECEEE 2| 0.288525| 275153 D75163| 0.56470671 2 2 12 [ 0.07 == <=1
] 4| 3367402 4|0 454320 | 2450036 | 15430641 235104670 12 Z 0 5 12.00 >=0 ==100 TNT
5 4| 3580254 z J 01225 | 2101233 441617844 1z 0
6 4| 3730482 4 3135485 | 087145148 088242444 12 2 E
7 BEEEIE 4 4 808000 | -0.00B000| 044035085 10 0 GRG MonLinear
8 B £| 1.202202| 0460435 -5 480485| 190762062 [ & 10
E] 1Z] 8. 15| -0.060058 | 1230006 | 26203215| 6.00601795 0 ] 12
i0 20[ 8387600 10|-0 D&TAODR| 12085642 € BE15314 ] ] 74
11 12 1284107 74 1.1172| 18.18055 266212221 24 ] a0
12 10] 14.80138 24|-2.388510] 17.26285 45,5240437 a7 0 EE]
13 10] 1287867 Z0|-0472d77| 1678285 10 3408324 =0 ] ]
14 10] 11.85132 20| 0.038374[ 1548467 20.3881012 48 0 7 Inceming Orders:
15 [ 11742 75| 127G3r| 1654328 g1.5121764 B3 ] ad 10 = DIO
16 & 10.01248 £|-0e7e212| 11.78370 46.019763 40 0 102 d . ders:
i7 17 8.545748 E| 0141948 1142208 41 2432508 =3 i 55 Expected Incoming Orders:
18 18] 6443252 13|-1.180505| 11.50881| 1.1003865| 141702001 20 ] 7 el0 =6% 10,y + (1-68)7el0y.y,
10 20 11.84108 Z0[-0.351056| 16.12000| 4.B700077| 23.7257418 a0 ] E] Actual Orders:
2 il 1 - 20068 | 18.04747 | -2.047487 TE17104 25 8a
2113 25| 14.82478 0|-0.622008| 18.04747 | -8.047467| 84781710 25 0 [ AD = DOP
332 Disturbance:
23 normally distributed white noise
?2-; mean =0
56 std dev = 1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-B5L, ) +¢
;3 Errar Term:
1 AD - Oy
32 Squared errors:
33 (AC - O
g'; Effective Inventory:
36 El = MDEI
37 Stock:
38 St = MAX(D.El)
39 Supply Ling:
40 SLt = DSL = DSD1+DSD2+FI0+FBL
mean of the disturbance|| -0. 025324 0.0481285mean of the standard errors
=td dev of the disturbance| 0883014 | | , , , . .




MAPOLY BEER MODEL WIS 1 {o 20

FME - GRG MonLinear

Page 609

expected
incoming  |incoming  [actual errar squared =fizctive Supply
FACTORYorders orders orders term Errors inveniory |Stock line
3 T
WEEK | IO el0 AD (A0-0t) | (AO-Ot) EI 5, 51,
o P 0 zaocuz | constraints
1 4] 1347621 4 4 16 12 g ] 0.46 ] <=1
Z 3| 2221818 [ 0234625 DA1eressl 12 B oz 0.45 i] =y
3 4| 3376747 2 1720445 2 oo442998 12 4 [ 0.04 ] =1
3 Z| 3.664652 3 T0zZ83262| 105748153 ] ) 5 10.00 il ==100 TNT
5 4| 2205741 [ GE52472773 10 B
G z| 3.405804 4 2 46202045 10 4
7 d| 2750450 z 105168754 P ) GRE MonLinear
8 4| 3.330858 z 240721404 g E] &
E] 5| 3.630837 z 314202001 B E] )
10 15| 4283157 E - 5 511564758 5 5 4
11 10| 8.225251 1z -0.081212| D.0DE42937 8 ] 7
12 14 6583112 12 -D.285621| D 784BE6ER RT ] 17
13 74| 116232 75 G 0287533| 78 7O2RaET 25 ] P
14 20[ 17.34018 15 -8.167607| 38.0404874 a7 ] 37 Incoming Orders:
is 70| 1656875 75 T 140058| B.5252028 35 ] 4 10 = FIO
16 25| 1022885 25 11641414 1358622527 40 ] 4 Expected I ing Orders:
17 5| 2180811 ZE 7.320143| 1.76082643 0 3 B #pEcled Incoming Urders:
18 5| 1408117 Z0 4 3503444] 102052444 -aD 0 50 eld =6% [0y + (1-68)"el0;y,
10 EEEEE 0 0450260 B.O4Ed0aaT 0 ] 2 Actual Orders:
20 20| 11.32758 10 4 544513 20.6E26455 2 2 a0 _
21 ~ AD =FPR
22 Disturbance:
23 normally distributed white noise
i‘; mean = 0
55 std dev = 1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-BSL)+E
29 Error Term:
3111 AD -0y
32 Squared efrors:
33 (AD - Oy
g'; Effective Inventary:
36 El = MFEI
37 Stock:
38 St = MAX{D,EI)
39 Supply Ling:
40 SLt = FSL = FPD1+FPD2
mean of the disturbance 0.1202838|mean of the standard ermors
=td dev of the disturbance | | . . . . ,




MAPOLY BEER MODEL WS 11020 MODEL CHARTS
RETAILER EFFECTIVE INVENTORY DISTRIBUTOR EFFECTIVE INVENTORY
15 0
10 » e .\ .
L o
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g .8 i
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= 50
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50 En
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o

GRG MonLinear
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*
A

i PR 1
A laliavs
L3 \-"‘ |‘.-'

[—2—#ctual Crders —s—Kodel Crders
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g
g e /
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|
= i\;_- [

12 34567885

M1 121213 158 1B 1T 12 1520 1 22 23 4 2
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NAPCLY BEER MODEL WKS 110 20 MODEL WORKSHEET
| | | | | [ | | |
STEP 1 STEP 2
Recsive The Inventory and Advance the shipping Delays Look at the incoming crders and fill crders
all incoming crders + backlog
NAPOLY| Mo IT NAPOLY Retailer| No IT
Team Costs| § 1,078.00 Costs s 164.00
WEEK COR RINWV1 RSO R5D2 REL RSR RINV2 MREI DREl RCOSTS ROP WIO RSL WINWV1 WSO

0 i] 12 < 4 i] 4 12 0 4 4 12 4
1 4 18 4 4 o 4 12 12 12 8 4 4 12 18 4
2 4 18 4 4 a 4 12 12 12 12 4 4 12 18 4
3 4 18 2 4 ] 4 12 12 12 18 4 4 12 12 4
4 4 18 2 4 ] 4 12 12 12 24 7 4 12 18 4
5 ] 18 4 4 a ] g ) [:] 28 7 7 15 12 4
& ] 12 2 7 ] ] 4 4 4 30 10 7 18 18 4
7 5 2 7 7 a 5 [1] 1 [4] 30 15 a 24 13 4
] E] 7 7 10 1 7 [1] -1 -1 El 5 15 32 10 4
) 5 7 10 4 2 Fi 1] -2 -2 33 ] 5 a0 4 8
10 ] 10 2 8 a 10 1] 0 Q 33 ] g 28 2 2
11 E] 4 2 8 4 4 [1] -4 -4 EL 4 [ 30 2 4
12 5 2 2 4 4 5 [1] -4 [4] 41 2 4 26 4 4
13 ] 2 4 4 4 ] 1] -4 Q 45 4 2 20 4 5
14 5 4 < 5 5 4 1] -8 -4 53 ] 4 20 5 7
15 E] 4 5 7 12 4 [1] -12 -8 &5 E] E] 24 7 2
16 E] 5 7 2 15 5 [1] -15 -11 &0 iE] E] a7 2 5
17 5 7 2 5 15 T 1] -18 -12 28 20 18 3@ 5 12
18 ] 2 5 12 22 2 1] -22 -18 118 2 20 57 12 12
19 5 5 12 12 25 5 [1] -25 -29 143 ] 2 54 12 25
20 E] 12 12 25 21 12 [1] -1 -17 164 E] E] 50 25 15
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NAPOLY BEER MODEL WES 110 20 MODEL WORKSHEET
I I I I I I I I I
STEP 3 STEF 4
Record your inventory or backlog Advance the order slips and the brewery Brews
NAPOLY [Wholesaler No IT NAPOLY
Costs [§ 171.50 Costs
WEEK WsD2 WBL WINWV2 MWEI DWEI WCOSTS WOP DIO WSL DINWVA DSD1 DsD2 DBL DINVZ MDEI DDEI

[] 4 8] 12 ] 4 4 2 4 4 8] 12

1 4 0 12 12 12 ] 4 4 12 18 4 4 0 12 12 12
2 4 0 12 12 12 12 4 4 12 16 4 4 0 12 12 12
3 4 1] 12 12 12 18 4 4 12 16 4 4 1] 12 12 12
4 4 0 12 12 12 24 4 4 12 16 4 4 0 12 12 12
5 4 0 12 12 12 20 4 4 12 18 4 2 0 12 12 12
[ 4 0 g g 3 34.5 ] 4 12 16 2 4 0 12 12 12
7 4 1] g [ [ 37.58 ] ] 16 14 4 2 1] 10 10 10
[] E] 0 0 0 o 375 12 ] 20 14 2 4 0 [: 8 [
9 ] 11 0 -1 -11 48.5 20 12 28 5 4 4 0 0 0 o
10 4 8 0 -2 -8 56.5 18 20 40 4 4 5 8 0 -8 -8
11 4 g 0 2 -8 84.5 10 18 50 4 5 7 24 0 -24 -24
12 5 10 0 -10 -11 74.5 10 10 58 5 7 2 37 0 -37 7
13 T 10 0 -10 -11 84.5 10 10 62 T 2 5 40 0 =40 40
14 2 7 0 7 -8 81.5 ] 10 &7 2 5 12 48 0 48 -48
15 5 4 0 -4 -5 B5.5 5 ] &8 5 12 12 53 0 -53 -53
16 12 10 0 -10 -11 1056.5 11 8 72 12 12 25 40 0 48 -9
17 12 13 0 -13 -14 118.5 18 11 7 12 25 15 43 0 43 43
18 25 20 0 -20 -21 138.5 20 18 82 28 15 25 28 0 -28 -29
19 15 28 0 -28 -29 186.5 28 20 (=] 15 25 25 30 0 -30 -30
20 25 [ 0 5 -6 171.5 2 25 20 25 25 23 25 0 -25 -25




MAPOLY BEER MODEL WHES 1 to 20

MODEL WORKSHEET

STEP 5

Place and record your orders

Distributor Mo IT MAPOLY [Factory No IT
] 430.00 Costs | § 312.50
WEEK DCOSTS DoP FIO DSL FPD1 FPD2 FsD2 FBL FINW2 MFEI DFEI FCOSTS FPR FSL
[1] 0 4 4 12 12 2 4 0 12 i] 4 E]
1 8 4 4 12 16 4 4 0 2 12 12 ] 4 =]
2 12 4 4 12 16 2 4 0 12 12 12 12 a =]
3 18 2 4 12 16 2 0 0 2 2 12 18 4 4
4 24 4 2 10 16 0 4 0 12 12 12 24 4 4
5 30 2 4 10 12 4 4 0 10 10 10 28 a =]
[ 38 4 2 =] 14 < 0 0 10 10 10 24 4 4
7 41 4 4 10 14 0 4 0 12 12 12 40 2 4
8 ER) 5 4 10 12 2 2 0 ] 5 8 ] 2 [
9 44 15 5 13 12 2 2 0 il 5 8 45 2 4
10 52 10 15 24 10 2 2 0 5 ] 5 50.5 ] 4
11 78 14 10 a0 7 2 5 8 1] -5 -8 58.5 12 7
12 113 24 14 EE 2 5 12 18 0 -16 -16 74.5 12
13 153 20 24 56 5 12 12 25 0 -25 -28 008 25
14 20 20 20 7 12 12 25 En 1] -27 -37 135.5 15
15 2 25 20 89 12 25 5 45 0 45 -45 181.5 25
16 303 5 25 102 25 15 25 40 ] -40 -4 221.5 25
17 348 5§ 5§ a5 15 25 25 50 0 -50 -4 271.5 25
13 375 13 5 7 25 25 25 30 1] -20 -20 301.5 20
19 405 20 13 73 25 25 20 10 ] -10 [1] 311.5 10
20 430 10 20 88 25 20 10 0 2 2 12 312.5 10
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NAPOLY BEER MODEL WKS 110 20 MODEL DATA

NAPOLY

Mo IT

Week ROR REI WOR WEI DOR DEI FOR FEI

1 4 12 4 12 4 12 4 12
2 4 12 4 12 4 12 0 12
3 4 12 4 12 2 12 4 12
4 7 12 4 12 4 12 4 12
] 7 g8 4 12 2 12 0 10
] 10 4 8 g 4 12 4 10
7 15 0 8 6 4 10 2 12
8 5 -1 12 0 5 g 2 8
] a8 -2 20 -11 15 0 2 a8
10 6 0 18 -9 10 -8 5 5
11 4 -4 10 -9 14 -24 12 -8
12 2 0 10 -11 24 -37 12 -16
13 4 0 10 -11 20 -40 25 -25
14 8 -4 8 -3 20 -48 15 -37
15 8 -3 5] -5 25 -53 25 -45
16 19 -11 11 -11 5 -49 25 -40
17 20 -12 16 -14 5 -43 25 -40
18 2 -18 20 -21 13 -29 20 -20
19 8 -21 25 -29 20 -30 10 0
20 8 -17 12 -G 10 -25 10 12

Page 615



Page 616

NORTHEAST MODEL WKSE 11220 RME GRG MenLinear
=xpecied
incoming  [necoming  |actual disturb-  [model Error squared effective Supply
RETAILE|orders orders orders ance orders [term =mors iméentory |Siock line
WEEK | IO £I0 AD e| O [(ac-on|(AC-CHUT] E= 5, 5L,
[i] 1] [1] = (AO-0)2 constramis
1 4 0.00 4| 0.154418 0.0732354( 0.00537078 12 12 12 a 0.05 ==(] <=1
-] ] 012 41-0.005533 00997507 T 45066305 12 12 12 oS 0.42 ==[] ==1
3 4 0.38 4| 005312 -0.092412| 0.00857HO6 12 12 12 [ 0.00 == =1
4 4 0.55 4| D.717213 -1.043544| 1.08808318 12 12 12 g 21.00 == ==100 INT
E g 0.72 Bl 2171013 -0.340933| 011627272 g ] 12
[ ] 1.07 B|-1.0208223 0.2967759] 0.80420706 4 4 16
7 ] 1.41 12| D.14183 1.8482093| 2.71000667 1] 0 20 GRG NonLinear
-] 173 16]-1.803725 T 1303073 TO.EEE4I0T = [\ 2B
] ] 2103 E|-1.00334% -1.009488] 133605755 E] 0 ]
10 ] 232 E[-0.181543 -2 943087  EGGE16408 -4 0 36
11 8 2 E[-0.243184 -3.157883| 2.97086917 -4 0 36
12 [ 2.4 B|-0.287531 -2.79423%| 7.8077706E7 ] 0 40
13 8 31 10] 0.0S7028 -1.5953003] F 83578638 -T2 ] 4
14 ] 335 E[-0.734030 -2 274071 716558835 -T2 [} 45 Incoming Crders:
15 B 35 £[-0.22408% -3.239008| 151295001 SH ] 46 10 = COR
16 ] 378 10 aavo7 -2.081723] 433357125 -11 0 45 - . -
17 8 308 70]-0.038030 T.a00074] 32640723 S 0 T Expected Incoming Orders:
18 ¥ R[] T T30 SN IR R SES )] 3] eld =8* 10y + (1-8)*el0y.,
19 7 LX) L L-.Faalcl? 5;49543% IO O7E B 2 5 nctual Orders:
%l: ] 458 27| D.A5131 1| 13.000853] 180.016060 14 Q 66 AOQ = ROP
F¥] Disturbance:
73 normally distributed white noise
23 mean = 0
;:g std dev = 1
37 Model Orders:
28 Ot = MAX[0,el0+as(s-5,-G5L, ) +&
20 Error Temn:
30 ACH- O
31 =3 -
EF] Squared ErTors:
33 (AO - O
34 Effective Inventony:
2 El = REI
37 Stock:
EE:] St=MAX[DED
35 Supply Line:
30 SLt =RS5L = RSD1+RSD2+WIO+WBL
mean of the d'sturbance] -0.125213 -0.003324nean of the standard emors
std dev of the disturbance]  T.02387]
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NORTHEAST MODEL WKS 1 to 20 OME - GRG MonLinear
expected
incoming |incoming  [actual disturb-  [model error sguared effective Supply
DISTRIB|orders orders orders ance crders &N Ermors inventory  [Stock Iine
. LYy
WEEK 10 elo AC el 0. |{aD-ot)|(AD-OF) El Sy Sl
0 4 [ I (AD-Ot2 constraints
1 4] 2101184 4[-0.247002] 1.082474 3.62241308 12 12 12 ] 0.53) ==[ =1
2 4| 3.08E634 4l 11711074 241783 12 12 12 o5 0.03 ==0 ==1
3 4 367212 4| 0265825 3.04 | 12 12 12 [i] 1.00 >=[ <=1
4 4 3706835 4| -D.4B4328 2.520781 213808047 12 12 12 5 0.00 ==0 INT
3 4| 3.20353 4 23178 4.034281( -0.034281| 0.0012230% 12 12 12
[] 4| 385422 4[-D.225013) 2937438 10625811 12 12 12
7 4| 3.87E273 4 013773 3.324225| 067 045867208 12 12 12 GRG MNonLinear
8 4 e A] 1.202202 0.35AB633 12 12 12
o 8] 3.205104 8] -D.060052 240063025 12 12 13
10 8| &.0B8aT 5] -D.067508| 5.2085 0.04258072 8 ] 17
11 12| 7.0B753 ] 11112 7432234 028735634 4 4 18
12 12] BETF2TE 8 -2.2B5812] A.5041686 1.07837005 -3 [1] 21
13 T 10[-0.473877( 2.7 0.07371928 -7 [V 21
13 z 10| 0055374] 12.2 BN a7 1 76 Incoming Orders:
15 100 1.27837( 11.30317] -1.803171 3.2514255 -18 0 28 10 = DID
16 4| -DETE212] 8395108 -2.305108 | 5.738073484 -16 0 a0 ted . ders:
17 2] 0.74102%] 7.004466] -3.004456] 150960137 5T 0 24 Expected Incoming Orders:
18 0| -1.180505| 2.276409 | -2.276408| 518203824 -5 0 18 eIl =0% IO, + (1-8)*elC;.q
ig 0| 0251055 1.127708 131723375 5 5 B actual Orders:
20 0|-D.522008| 3.040564 | -3.040564 | 940506642 -G [} 4 AD = DOP
21 .
F¥] Disturbance:
23 normally distributed white noize
7?:‘5' mean = 0
75 std dev =1
37 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-BSL)+&
ig Error Term:
31 A - Oy
32 Squared emars:
23 (A - O,
34 e T -
35 Effective Inventory:
35 El= MDEI
37 Stock:
38 5t = MAXID,EN
39 Supply Line:
40 _ _ St = DSL = DSD1+DSD2+FI0+FBL
mean of the disturbance|-0.020324 -0.332862|mean of the standard errors
sid dew of the disturbance | | i i i i i
[ [ [ [ [ | [ [ [
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NORTHEAST MODEL WKS 1 to 20 WME - GRG MonLinear
expected
incoming  |incoming  |actual disturb-  |rmodel ErTor squared effective Supply
WHOLES|orders orders orders ance orders term 2ITOrs inventory  [Stock e
. b
WEEK | 1O el0 AC e| 0. |(ao-ot)|(AC-Ot) El St SL,
[i] 4 0 I [AO-Ot)2 constraints
1 4| 1.2157d1 4 1.7319| 3.898845 | 0.1031546| 0.010640387 12 2 12 a == =1
2 4| 2.062002 4| 1.200085| 4410255 -0.410253 | 018830717 12 12 12 @5 ==[] <=1
3 4| 2851038 4| -1.25361| 2.348813 | 16533867 | 273366788 12 12 12 [ ==[] ==1
4 4| 3061022 4|-0.254401 02441738 | 0.05862035 12 12 12 g ==[] INT
5 2| 5.345420 NEE R 7| 0.028137 | 000251712 1z 12 12
[ B[ 5545075 Z[-0355735| 2035506 | 0035506 | 0007146423 1z 12 12
7 8| 4.200108 4| 0.0DGO4%| 9472507 -2.470507 | 214840151 ] ] 12 Standard GRG MonLinear
8 12| B.841582 8] -0.63034| 7408181 0.34210251 4 4 12
o 16] 7.71338 8] 1.820178| 11.73867| -3.738873| 13855253 -4 0 16
10 8| 10.23202 12| 18303580 12.44430] -1.44430] 203826372 -18 0 20
11 8| B.ERIG1T 12| 0111647 18030405 287221082 -20 0 28
12 8] E.DE141 15]-0.846729 70437833 [ 48814602 -20 0 a2
13 8| B.TH2728 10] D.144824 246081404 | 80818438 -20 [1] El]
14 10[ B.523043 5| -1.25388 -0.651358 | 047476602 10 0 a0 Incoming Orders:
15 8| B.OT2ETE o] 02348 13158445 | 1.73144887 -21 0 ar 10 = WID
16 8| B.ETEOTI 0]-2.181945 | 4811265 -2.811285| 221482751 -24 0 41 ted : . ders:
17 10] 5471212 ] IEREE N 24 D 3 Expected Incoming Orders:
18 10[ B.036872 0520808 0 -26 [1 5 el =6%* 10 + (1-0)*el0y.q,
19 11| B.250302 46729 242051451 -26 [1] E] Actual Orders:
0.7 =9 D1 A TR T Y] ] E -
ii: 10| B.7EREAT 10] 0.144824 0.00123787 27 0 a0 A = WOP
37 Disturbance:
23 naormally distributed white noise
%‘5‘ mean = 0
T stddev =1
37 Model Orders:
28 Ot = MAX(0,eI0+as(s'-5-BSLy)+¢
ig Error Term:
31 AD -3,
32 Squared errars:
23 (A0 - O,
34 " . N
35 Effective Inventory:
36 El = MWEI
37 Stock:
3B 5t = MAX(DED
39 Supply Line:
40 _ __ __ SLt = WSL = WSD1+WSD2+D10+DBL
mean of the disturbance|-0.037158 0.0002537[|mean of the standard ermars
cid dew of the disturbance| 1.0872 [ [ i i i i i
I I I I I I I I I
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NORTHEAST MODEL WKS 11020 FME - GRG NenLinear
expected
incoming  |incoming  [actual disturb-  [model ErTor souared effective Supply
FACTORYorders orders orders ance orders [t=rm EITors inventory [Stock line
. Ewd
WEEK 0 210 AC e| O |(ao-of)|(AO0-Ot) El Sy sl
[1] 4 0 E(AC-Ot2 constraints
1 4| 0.EBG42 4|-2200003 7.598427 12.9342834 12 12 ] ] 0.22 ==0 <=1
2 4| 1.57642 4 -1.240281] 9.227150 27.3231951 12 12 ] as 1.00 ==0 <=1
3 4] 2.113504 8] -0.0450a7 241517784 12 12 [ [} 0.00 ==0 <=1
4 4| 2531583 4| D.268153 624213525 12 12 12 5 21.00 == INT
3 4| 2.856081 8| -0.169818 -3.687165] 13.58518a5 12 12 12
[ 4| 3.110232 4 B -3.221178| 10.3750843 16 18 12
7 4| 3.307451 1] -7.582758| 57.4BE2152 16 18 12 GREG MonLinear
] 4| 3.480028 4 : 0.0275E632 20 20 4
o 5| 3.580338 1] 14.8162447 20 20 4
10 8| 3.E0408% 15 18, 1BE2505 15 15 4
11 5| 4.204637 15 20604287 4.24536603 ikl 11 15
12 8| 4247089 A0]-1.274404 31.388434 | 983853132 i [§] a0
13 8] 5.546482 10| D.080862] 13 -3627345( 121576342 13 13 65
14 10| ©.080201 10| -0.26075| 6.622451 | 3.1705964 | 10.0523630 Z0 70 &0 Incoming Crders:
15 10] 6.256641 0] -0.207698 1] 1] 0 &0 [:[1] 20 10 = FIO
16 10| 7.831072 0| D.5E2058 1] 1] 0 &0 a0 10 L . ) )
17 2] E.1560%3 O] Dzaaas I 0 D 50 D 0 Expected Incoming Orders:
18 4| 7.235034 0[-Z.Z00002 0 0 0 ] 58 i ell =B8% IOy, + (1-8)*ell.y,
ig O] 651128 0[-1340381 1 1 0 E2 52 0 Actual Orders:
ii: 0] 5.07368 o[ -0.045037 1] 1] [¥ g2 52 0 AOQ = FPR
F¥] Disturbance:
23 normally distributed white noize
3}'. mean = 0
55 std dev =1
37 Model Orders:
28 Ot = MAX(0,el0+as(s"-5-BSLy)+£
ig Error Term:
31 A0 -0y
32 Squared emors:
33 (AD - O
34 s T -
I5 Effective Inventory:
ETH El = MFEI
37 Stock:
38 5t = MAX(DEN
39 Supply Line:
A0 - — e 5Lt = FSL = FPD1+FPD2
mean of the disturbance([-D.5B5131 -0.022508]|lmean of the standard ermors
of the disturbance]| 0.210205] | [ . . . . .
[ [ I I I I I
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CASES OF BEER

DISTRIBUTOR EFFECTIVE INVENTORY

CASES OF BEER

FACTORY EFFECTIVE INVENTORY

II.-
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]
s
1=

RETANLER EFFECTIVE INVENTORY
15
] 3,
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P N
123486867 B RRR T BN S I M T M E N A T
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i .
hi n
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= L
-
WELES
——MRE —m—CRE
WHOLESALER EFFECTIVE INVENTORY
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MORTHEAST MODEL WS 1 b0 20 ORDER CHARTS

GRG NonLinear Standard GRG NonLinear
Retailer Wholesaler
20 18
25 r 14
JI,-' 12

m # "
3 * -I,u':._ = 8 1
o PANRNFITYY. 8 w]

ﬁ e e P J
= -.; . '. I
u T T 1 1 71 T T T 71 LI T 1 1 1 T 1 T T T T T T T 7T T 1T T 7T T o — — — — — —— L |é — . —— — —— — —— .

1 3 g T 9 11 13 1§ 17 19 2 22 ¥ 2r 3 31 23 Xk

13 &% & 8§ & T & 0 W41 1213 14 15 18 97 18 19 30 21 X I3 4 25 28 I7 28 X 2D 51 32 33 34 35

[—=—Actual Crosrs —=— Kooel Onders | —#— sl s —B— Meolal Ciars

GRG MonLinear GRG MonLinear Model
Distributor Factory
12 50
12 - - :
1 —- a il
II. |I|
] —-— = |
1 !
5 | H [
g T a1 [
4 — - [ =)
i' F\'l" ! f 1 = = .u:'i 1
a T re= - &
d L
1 3 5 7 @ 11 13 15 17 418 2 23 % I 2@ M 3@ I 123 4856 7 & 910111219214 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
|+_|\:‘."_.j,3| Oroiers —a— Mode! Drdars| |+J"-:J:I-3r:|.-r: —#— Model Onsiers
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NORTHEAST MODEL WES 1 w0 20 MODEL WORKSHEET
| | | | | | [ | [
STEFP 1 STEF 2
Receive The Inwventory and Advance the shipping Delays Look at the mcoming orders and fill orders
a1 incoming orders + backlog
|
NORTH EAST| NO IT NORTH EAST Retailer | NO IT
Team Cosis|§ BEZ.00 Costs & 134.00
WEEK COR RINV1 RSD1 RSD2 RBL RSR RINVZ MREI DREI RCOSTS ROP WIO R5L WINV1 WSD1
[ ¥ 12 2 4 4 4 [ 4 ] E! [ 4
1 4 16 4 4 1 4 12 12 12 [ 4 4 12 [ 4
2 4 16 2 4 i 4 12 12 12 12 4 4 12 18 4
3 4 16 E 4 0 4 12 12 12 13 4 4 12 18 4
4 4 18 E 4 i 4 12 12 12 24 4 4 2 a8 4
3 ] 16 4 4 1 E ] E ] 28 ] 4 12 [ 4
[ 8 12 4 4 a E 4 4 4 30 ] B 16 id 4
7 8 8 4 B 1 B 1 0 ] 30 12 B 20 [ 4
] ] 4 d ] = 4 [4 ) - 34 L] 12 ] 12 4
E] 8 ] a B 2 B i 4 -4 33 [ 16 36 a 4
10 8 8 ] 4 E B 0 4 -4 47 ] B 36 E 4
1 2 B 4 4 4 E 1 4 0 48 ] ] 36 4 E
12 ] 4 4 E ] 4 1 -B -2 54 ] B 40 ] E
13 8 4 ] E 12 4 a -12 -2 [5[3] 0 B 44 ] ]
14 8 8 ] B 12 B 1 -12 -2 78 [ 10 46 [ [
15 8 ] ] B 12 B i -12 -2 ] [ B 46 a 8
16 8 E a g 11 B 0 -11 -2 101 10 B 45 5 B
7 ] B 5 E i1 E 4 -17 =10 712 10 LY 37 E] E
18 2 5 ] E 14 g Q -14 5 128 i 10 52 ] 0
19 ] B ] 10 14 B 1 -4 -1 140 10 11 5o 10 10
20 8 8 10 i0 14 B a -4 -18 154 27 12 (i3] 10 ]




NORTHEAST MODEL WKS 1 to 20

MODEL WORKSHEET
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S5TEF 3

Record your inventory or backlog

STEF 4

Advance the order slips and the brewery Brews

[ [
MNORTH EAST [Wholesaler NO T NORTH EAST
Costs [§ 28300 Cosis
WEEK WSsD2 WEBL WINV2 MWEI DWEI WCOSTS WOP DI WSL DNV Dso DsD2 DBL DIMwv2 MDEI DDEl

[1] = 1] 12 [1] = 4 12 ! 4 [} 12

1 E ] 12 12 12 [i] E 4 12 16 4 4 [V 12 12 12
2 E 0 12 12 12 12 E 4 12 16 4 4 0 12 12 12
3 El ] 12 12 12 12 El 4 12 16 4 4 [V 12 12 12
4 E 0 12 12 12 24 E 4 12 16 4 4 0 12 12 12
3 = ] 12 12 12 El = 4 12 16 4 4 [V 12 12 12
B E 1] 12 12 12 38 E 4 12 16 4 4 0 12 12 12
T E 0 a B 8 40 E 4 12 16 4 4 0 12 12 12
B Z i] Z E) i) 27 2] 4 12 16 4 4 [1 12 12 17
E] E 4 1 -4 -5 28 a [ 16 16 4 4 0 12 12 10
10 2] 16 [1] -16 -3 [ 12 8 20 16 4 [ [V ] ] 3
11 a 20 1 0 -2 a2 12 12 2B 12 5 [ 0 4 4 -1
12 E 20 i a 02 15 12 32 ] ] 5 3 1] -3 -1
13 [:] 20 i 4 122 10 15 Y ] 5 [ T 1] -7 2
14 [ i i 7 141 [ 10 40 [ 8 ] 17 1] -17 4
135 3 21 [1] [ 182 ] [ a7 ] ] 10 19 [1] -18 {
16 a 24 i i 128 [1] 1] 41 8 10 10 18 1] -16 11
7 10 4 [1} -3 210 [1] 1} k] 10 10 10 15 1] -0 15
18 10 26 1 -i1 238 15 0 25 10 10 4 5 1] -5 -4
19 [ 26 i -22 282 10 15 30 10 4 4 0 [ 3 -5
20 ] 27 [1] -28 235 10 10 1] 1] 4 1] [ 1] - -15




NORTHEAST MODEL WES 1 to 20

MODEL WORKSHEET

Page 624

I
STEF 5

Place and record your orders
Distributor NOIT NORTH EAST Factory NOIT
5 150.50 Cosis [§ 268.50
WEEK DCOSTS DOP FIO DSL FPDA FPDZ F5D2 FBL FINV2 MFEI DFEI FCOSTS FPR FSL
[ [4 E] E 12 [ El z [1 [ 1] El [
1 i 4 E 12 16 4 4 0 12 12 12 [i 4 ]
2 12 4 4 12 16 4 4 0 12 12 12 12 4 ]
3 13 4 E 12 16 4 4 0 12 12 12 18 B ]
4 24 4 4 12 16 4 [] 0 12 12 12 4 4 12
3 30 4 E 12 16 B 4 0 12 12 B 30 B 12
[ 3a 4 E] 12 20 4 [] 0 16 16 12 38 4 12
7 47 4 E 12 20 B 4 0 16 16 12 46 0 12
] CE] 1] E 12 o] El ] I 20 0 15 [ii] El L)
3 54 B 5 13 24 0 4 [ 20 20 11 (il 0 4
10 53 5 a 17 20 4 0 0 15 15 3 7345 15 4
11 60 B 5 18 19 0 15 0 11 11 -5 7 15 15
12 63 B [ 21 11 15 15 0 [i Bl -12 B2 50 30
13 7 10 [ 21 21 15 50 0 13 13 [1] 28.5 10 65
14 87 10 10 26 ] 50 10 0 20 20 5 93.5 10 60
15 108 10 10 28 7 10 10 0 60 a0 128.5 0 20
16 122 4 10 30 7 10 0 0 [<1] [ 56 158.5 0 10
7 Ta7 E] E FE] (i) [1 ] [1 G0 il1] [ 138.5 [1 1]
13 142 1] 4 18 60 0 0 0 ] 56 [ 218.5 0 0
19 144.5 1] 0 B 56 0 0 0 52 52 [ 2425 0 0
20 150.5 1] 0 4 52 0 0 0 52 52 [ 288.5 0 0




MORTHEAST MODEL WES 1 to 20

MODEL DATA

NORTH EAST

MO T
Week ROR REI WOR WEI Do CEI FOR FEI
1 4 12 4 12 4 12 4 12
2 4 12 4 12 4 12 4 12
3 4 12 4 12 4 12 8 12
4 4 12 4 12 4 12 4 12
3 i g 4 12 4 12 i a
B B 4 4 12 4 12 4 12
7 12 0 4 d 4 12 0 12
B 16 -4 8 0 & 11 4 15
8 B -4 8 -15 B 10 0 11
10 B -4 12 -3 3 3 15 3
11 B 0 12 -12 B -1 15 -5
12 8 -2 15 0 8 -1 50 -12
13 10 -2 10 4 10 2 10 0
4 B -2 3 7 10 4 10 3
15 B -2 9 [ 10 1 0 50
16 10 -2 0 1 4 11 0 56
17 10 -10 0 -3 4 16 0 B6
18 11 -8 15 -1 0 -4 0 B6
138 19 -11 10 -22 0 -9 0 B6
0 27 -19 10 -28 0 -15 0 61

Page 625
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ROOT 68 MODEL WES 1 to 20 RME GRG Monlinear
sxpecied
incoming  incoming  actual disiurb-  model errar squared effective Supply
RETAILE orders orders arders ance ondars term =TOrs imizntory  Stock line
2
WEEK IO Bils! AD e 0O, (a0-ot) (AC-Ot) £l 5, sL,
0 0 0 zino-otz | Constrans
1 4 0.00 4 D.154410 3457822 05421711 0.20384055 12 12 12 8 012 == =1
2 4 048 4 -D.Aas%as 3 @3 0338501 0.78588402 12 12 12 os 1] == ==1
3 4 |2 g6 -D05314 4 18502443 245675048 12 12 12 [+ 011 == =1
4 4 1.26 4 07173 5 -1.122583  1.2602156 12 12 14 5 15.00 ==f] <=100 INT
3 g 1.52 T 24713 & 7 -2.758217 7T.506T3272 g - 14
1 8 235 10 -1.088223 S.B81823 01333774 D.01914831 4 4 17
7 g 303 10 D.14183 -2.873017 B.254228T1 2 2 21 GRG NonLinsar
8 g 382 14 -1.882125 SE211 1.4002801 186249301 -2 [V 27
Q 8 4.14 14 -1.003345 1330348 D0.7985375 0.63447202 -3 [V M
10 g 4 80 14 -D.181543 1418427 -0.104283 0.026934406 -1 o 38
11 8 5.00 10 -D.242194 1348886 -3.4083850 12.0320641 1 1 42
12 8 5.38 10 0387531 1177301 -1.773014 214357701 3 3 42
13 g 587 14 0.047029 21 -0.102211  Q.01058071 1 1 46
14 & 5.5 30 -0.734038 137417 62582995 201663131 | 0 53 Incoming Orders:
15 8 6.12 14 -D.4£34089 1188323 20088857 4.02670712 2 2 &3 10 = COR
16 8 6.41 14 -D508707 1232858 14714133 270363087 1 1 70 E ted T . Orders:
17 8 6.60 12 0080039 1028535 17146520  2.0400346 3 3 T4 ¥pected Ineoming Lirders:
18 ] 677 12 1.774595 -1.513779 2 30668010 2 2 ] elD =B% 10y, + (1-8)%el0yy,
19 8 6.91 10 0.331517 -1.898531 250702066 2 2 B3 Actual Orders:
gl: g 7.0 10 D851 -2.18277% 476452233 2 2 BE AD = ROP
2z Cisturbance:
23 normally distributed white noise
24 mean = 0
:g std dev = 1
27 Model Orders:
28 Ot = MAX(0,el04+0s(s"-5,-BSL, ) +¢
29 Error Term:
30 4O - O,
31 :
3z Squared errors:
33 (A0 -0
34 Effective Inventory:
- El = REI
37 Stock:
38 St = MAX(0.El)
30 Supply Line:
40 . 5Lt =RSL = RSD1+RSDZ+WIO+WBL
mean of the distu roance] -0.125213 | -0.028213]mean of the standard emors
std dew of the :Iis'.url:-an:aeI . 3




ROOT 68 MODEL WES 110 20

WHME - GRG MonLinear

expected
incoming  incoming  actual disturb-  model BrTar sguared effective Supply
WHOLES orders orders orders ance orders term EITOrs _ inventory  Stock e
WEEK 10  el0  AO e O (A0-Ot) (AO-Ot)* EI St sL,
0 4 0
4 1.137088 4 17318 5341887 -1.34188T7 1.80012483 12 12 12
4 1.250048 4 1.300085 5.822702 -1.822702 3.32224138 12 12 12
4 2533438 B -1.25381 3.75252 52474707 27.5360437 12 12 12
G 2850344 7 -D.254401 5108835 1.8313852 3.353EB0B45 12 12 17
4 3817282 G -0.247477 8.008604 -0.008804 0.00874042 0 10 20
T 3868224 5 -D.455735 5.942378 -0.842378 0.88807G73 0 0 22
10 4.750223 G D.0DGB4E 7.238863 -1.238863  1.5347822 12 12 18
10 624004 7 -0.63034 28175888 1175888 1.38224182 ] o 17
14 T7.215341 10 1.82D178 11.8040 -1.804802 3.25T60OS ] ] 18
14 B21BE1T T 1830380 132.05588 -0.G55802 443008034 -4 0 23
14 1057588 10 0.111647 12.40722 3487217 12.2205252 -12 0 24
10 11.54812 16 -0.B45728 13.51228 24877174 @8.18873731 -18 0 27
10 11.10878 12 0.144824 14.08346 -2.083456 <.257E4009 -18 0 33
14 10.78357 14 -1.35388 12.24958 1.750418 3.08206324 -22 0 38
20 11.70&07 14 -0.2348 14.28015 -0.280148 0.078483 -2 0 42
14 14.06311 20 -2.181845 14.88104 10.318264 106.461003 -38 0 49
14 14.04817 20 1103522 17.85857 204142345 418745481 45 0 ili]
12 14.03232 15 -0.520808 16.32134 -1.321337 1.74503053 51 0 78
12 13.45458 15 -0.B4G6728 1541774 -0.417736 0.17450371 -53 0 B3
10 13.04108 15 0144824 -0.B35TET  0.88150811 48 0 B2

W W W W LW W WW RN MMM MMNMNROENER BB R R
SO OWNO N UM EOD DO NEWRNREDBESGOW0NE WK RSP ENIN RWR

mean of the disturbance
sid dev of the disturbance

-0.03715

1.0072

| 0.0010446]mean of the standard errcrs

Page 627

I [AC-Ot)2 _ constraints
a 0.28 ==0 ==1
as 0.03 ==[) <=1
B 0.00 == <=1
5 100.00| =0

INT

Standard GRG NonLinear

Incoming Orders:

IO = WIO
Expected Incoming Qrders:

eI0 =B* 1041, + (1-8)*el0y.,
Actual Orders:

AD = WOP
Disturbance:

normally distributed white noise

mean = 0
std dev =1

Model Orders:

Ot = MAX(0,el0+as(s"-5,-B5SL,)+&
Error Term:

AD -0,
Squared errors:

(AT - OF
Effective Inventory:

El = MWEI
Stock:

St = MAX(D,ED
Supply Line:

5Lt = WSL = WSD1+WSD2+DIO+DBL
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ROOT 68 MODEL WES 112 20 OME - GRG MonLnear
expected
incoming  incoming  actual disturb-  model error squared effective Supply
DISTRIB croers arders oriers ance orders term BITors inventory  Stock e
2
WEEK IO eID AD e Oy (a0-ot) (AO-Ot) El Sy SL,
0 4 rpo-otz [ Constraints
1 4 24177 2 0247002 36202328 140630238 12 12 12 a 0.80| >=00 <=1
2 4 33TH 4 1111074 2435211 1.5147802 220458634 12 12 12 a5 1.00| ==0 =1
3 4 376243 6 0265825 201826 38817401 158542545 12 12 12 [ 0.00) ==0 <=1
4 o 3202074 6 -D.484328 1417748 45822523 200970352 12 12 14 5 10.00| == INT
5 7 6.0E3478 6 0823178 1090865 -4.008855 24.0752614 7 7 16
4] 6 6203404 8 02256012 1278845 -4.708451 227381258 4 4 18
7 5 6382072 6 013773 125307 -0.530702 428500724 4 4 20 GRG Nonlinear
8 6 5551001 8 1202202 11.7532 -3.753202 14.0865282 ] 5 20
9 7 5.E22395 8 -0.080958 1075244 -2.752437 7.575R0DOSE2 ] 5 22
io0 10 6534189 6 -0.067508 10.48868 -4.408862 19.95124 g L& 22
11 7 B.82B07Z 8 11112 1774027 -9.740272 9437280 2 2 22
12 10 T.E44382 8 -2B5819 1223857 4258573 181354432 3 3 22
13 16 D.DEE221 10 -DATIOFT 17.58424 -7.504244 57.6725411 1 1 22
14 12 13.2580% 16 0.035374 2220046 -T.293456 521245011 -9 0 el Incoming Orders:
15 14 1248784 16 1.2783T7 2377801 -7.778014 004864004 -13 0 34 10 = DIO
16 14 1340572 25 -DATE212 2272852 22704802 5.155DE022 -19 0 42 ted . dars:
17 26 13.76492 26 0.141948 22.80868 1.0031211 1.19401334 23 0 57 Expected Incoming Orders:
18 20 20.55538 40 -1.100505 29.38538 10.634821 113.005174 32 0 86 eld =B* 10y, + (1-8)*el0.q
19 15 20.21988 50 -0.351055 2088883 20131171 405264057 38 0 B2 Actual Orders:
20 15 17.08478 50 -0.822008 28.44276 23.557241 554 0432 41 0 130 AD = DOP
21 .
22 Disturbance:
23 normally distributed white noize
g‘; mean = 0
36 std dev =1
27 Model Crders:
28 Ot = MAX(0,el0+as(s'-S5-BSLy)+€
ig Error Term:
i A0 -0,
32 Squared erors:
33 (A0 -0
g‘; Effective Inventory:
36 El = MDEI
37 Stock:
38 St = MAX{0,El)
39 Supply Line:
40 _ SLt = DSL = DSD1+DSD2+FI0+FBL
mean of the disturbance||-0.028324 | 0.387808]|mean of the standard ermors
sid dew of the disturbancel| 0.803014




ROOT 68 MODEL WES 1 to 20
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FME - GRG MonLinear

expected
incoming  incoming  actual disturb-  model error sguared effective Supply
FACTORYCrders orders orders ance orders term EITOrs inventery  Stock Ine
2
WEEK 10 eI0 AC e Oy (a0-0f) (AC-Ot) El S, sl
0 4 0 riaconz [ constaints
1 4 4 4 -2200003 1.702BEY 22000026 5.2441120%5 12 12 8 a 1.00 ==0 <=1
2 4 4 4 -1.349281 20630739 13492808 1.8205D487 12 12 8 o5 1.00! ==0] =1
3 4 4 4 -0.045087 3.954P13 00450873 0.00203237 12 12 ] B 0.00) ==[ =1
4 g 4 4 0260152 4309153 -0.389153 013227415 12 12 g 5 12.00 == INT
5 g i 4 0160818 7.8301B4 -3.8301B4 148703102 10 0 8
[+ g i 6 -0.BB0105 9.110BES -3.110805 Q67766082 8 : 8
T 8 il 8 -D.724682 1127831 -3.275307 10.72746302 g L 10 GRG NonLinear
8 g 8 6 -D.827018 17.37288 -11.37208 120344728 2 2 14
Q g il 8 -D.75T398 152428 -7.242802 524552801 2 2 14
i0 8 8 8 0724481 1272448 -10.72448 115.014058 2 2 14
11 g 8 10 -1.B65115 1813488 -8.1348B5 08.1763485 0 0 16
12 8 i 12 -1.214404 T8 -2 735505 2 2 18
13 g 8 10 0.0B08G2 B -3.080862 2 2 22
14 10 8 14 -D.26075 1573825 -1.72825 3.024BR0D5T 4 4 22 Incgn-ing Orders:
15 18 10 12 -D.20vEg2 1 -3.792302 14.3815532 8 L 24 10 = FIO
16 18 18 20 D.582058 -3.582056 73.85160132 o 0 26 ted . ders:
17 25 16 26 DE24540 2362455 -2A24540 6 BIEISGIS 2 0 32 Expecte Iﬂcc'm'”g o I
18 25 25 40 -2.200002 3471 52000026 27.0841278 15 0 48 eld =B* 1044 + (1-8)*el0y.qy
19 40 5 B0 -1.340281 3565074 24.340261 592886601 20 0 66 actual Orders:
20 50 40 100 -0.045037 51.954B1 48.045087 2320B.33042 34 0 100 A0 = FPR
21 .
22 Disturbance:
23 normally distributed white noise
5‘; mean =
26 std dev =1
27 Model Orders:
28 Ot = MAX(0,el0+as(s'-5,-BSL)+¢
:3 Error Term:
31 a0 -0y
32 Squared ermrors:
33 (AT -0y
g‘; Effective Inventory:
36 _ El=MFEl
37 Stock:
38 St = MAX(D,EN
39 Supply Line:
40

mean of the disturbance,
sid dev of the disturbance

-0.EBE181

5Lt = FSL = FPD1+FRPD2

0.2851808||mean of the standard ermors

0.210295
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ROOT 86 MODEL WES 11020 ORDER CHARTS

Standard GRG NonLinear

GRG NonLinear
Retailer Whaolesaler
25 a0
2 1 = W
DA 2 .'I 'y
)
jm
* | \! -3

10 -+
10 -
5 ’
. -, _._\_'_'.:N
=
1 3 5 7 @ 11 13 15 17 1% 21 33 335 3T w3 33 A5 L e L o o o o o e e e e e L o o e e e e e o LI s s
128 45 8 7 B 0 U011 121314 15 1817 18 19 20 21 22 25 24 25 28 27 28 20 50 51 3T 33 84 85
l Actual Crders hiadel Craers l [t Dt —m— R Do |
GRG MonLinear GRG NonLinear Model
Distributor Factory
&0 120
=0 f * 100 +
|
4n + 3o .'l
/ i
30 L &0 -
] = ]
s
/M = 40 —
10 L e "P\ - a0
el il e =
IS A S
i plsee e ¥ e
5 17 19 21 23 25 I ® 3 33 35 1 3 5 T ] i1 13 1 17 19 2 23 25 ¥ 29 M 33 35

[—+—Actual Crders —s— Moo Orders|

[—+—2Azual Oroers —s—Mooel Crdens |




ROOT E6 M

MODEL CHARTS

DISTRIBUTOR EFFECTIVE INVENTORY

2
oy - .‘H
o x*a
] n 12345678 5101112134151 1718192012223 M 25262728 2230313233 4 3536 37
G .
8 -z
w \'\\
° .
-4 o
-1
WEEHKE
—&—MDE| —S—[DDE
FACTORY EFFECTIVE INVENTORY
o
gl ssam
B -\‘\l—.—-wl—r‘r‘\
;H 1 3 5 T L 1 12 15 1:‘1. 19 Z _®B T W\ 3 3= 3/ 37
o -0 A
] N
W o
3 20 -\
=20 L
=40

CDEL WHS 11020
RETANER EFFECTIVE INVENTORY
1
12z
mn -|I.
T AN
o, A\
8 %
4
g, Ny A 2
: A S WA
& 1 2 3 4 & & ."I! ﬂ,“" 12 13 84 18 18 7 18 19 2031 222 20 34 8 D8 0T 38 29 30 ¥ 32 33 M 3 38 3T =
4
WEEES
——MHE —E—RE
WHOLESALER EFFECTIVE INVENTORY
2
12 ---*.L‘.‘
Bl 3 5 7 a\m L I C A W= N B B - I s M- E - - N i
= e
#-m
\
U g
] -\.,_ -
s
-50
——
HODE COMPARISON
.o
10 e
o 01 ]
o 2 5 7 = 3 4= 47 43 3 33 3 37 33 3 3 35
t L |
5 - .
b= =
54,: n -
=0 ——
-5
WEEHS
| T KZE MFE |
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ROOT 86 MODEL WKS 1 to 20 MODEL WORKSHEET
STEF 1 STEP 2
Receiwe The Inventory and Adwvance the shipping Delays Look at the mcoming orders and fill orders
all incoming crders + backiog
ROOT&EE NOIT ROOT 66 Retailer NOIT
Team Costs & TEE.00 Costs & 4550
WEEK COR RINV1 RSDA1 R5D2 RBL RSR RINYZ MREI DREl RCOSTS ROP WID RSL WINVA WsD1
L] 0 12 2 4 1 4 12 0 4 4 12 4
1 4 18 < 4 i 4 12 12 12 [ 4 4 12 1d 4
2 4 18 4 4 0 4 12 12 12 12 4 4 12 18 4
3 4 18 2 4 0 4 12 12 12 13 i] 4 12 1a 4
4 4 18 4 4 0 4 12 12 12 24 4 [ 14 1d 4
3 8 18 2 ] 0 ] a ] ] 23 T 4 14 18 4
& 8 12 i 4 0 ] 4 4 4 an 10 7 17 14 B
T B 0 4 7 a0 B 2 2 2 H 0 10 21 19 T
] 8 i 7 10 2 ] 0 -2 -2 33 14 10 27 19 ]
3 8 7 10 10 3 7 o} -3 -3 34 14 14 4 15 g
10 8 10 10 10 1 10 0 -1 -1 ar 14 14 ] 10 ]
1 8 10 10 ] 0 B 1 1 2 aTs 10 14 42 &} T
12 8 1 g 7 0 B 3 3 3 34 10 10 42 T 0
13 8 bl 7 10 0 ] 1 1 1 5 14 10 46 10 7
14 B 8 10 7 a0 B o} 0 i) 3p5 20 14 53 T 10
13 8 10 7 10 0 ] 2 2 2 40.5 14 20 g3 10 T
16 8 ] 10 7 0 B 1 1 1 21 14 14 70 T B
17 8 11 7 ] 0 ] 3 3 3 425 12 14 T4 a B
18 8 0 3 ] 0 ] 2 2 2 435 12 12 70 a 10
13 8 0 3 10 0 ] 2 2 2 445 10 12 E3 10 16
20 8 0 10 16 0 ] 2 2 2 453 10 10 ES 18 14
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ROOT &6 MODEL WKE 110 20 MODEL WORKSHEET
STEF 3 STEP 4
Record your inventory or backlog Advance the order slips and the brewery Brews
ROOT 68 Wholesaler NOIT ROOT 66
Costs § 386.00 Costs
WEEK WsD2 WEL WINY2 MWEI DWEI WCOSTS WoP Do WSL DINV1 Dso osD2 DBeL DINVZ MDEI DDE!

0 4 0 12 0 4 4 12 4 4 0 12

1 4 0 12 12 12 [3 4 4 12 16 4 4 0 12 12 12
2 4 0 12 12 12 12 4 4 12 16 4 4 0 12 12 12
3 4 0 12 12 12 18 g 4 12 16 4 4 0 12 12 12
4 4 0 12 12 12 24 7 a 17 16 4 4 0 12 12 12
5 g ] 10 0 10 29 i 7 0 16 4 B 0 7 7 7

B 7 0 10 10 10 34 3 ] 22 1 @ 8 0 4 4 4

7 8 0 12 12 12 40 8 5 18 10 8 B 0 4 4 4

B g 0 g B ] 44.5 7 ] 17 10 [ B 0 3 5 3

3 8 0 3 5 4 47 10 7 L 1 8 B 0 5 5 5
10 7 4 o 4 -5 1 7 10 23 13 [ 8 0 B il B
1 10 12 0 -2 -3 a3 10 7 24 12 8 B8 0 2 2z 2
12 7 1| 0 -e 20 a2 18 0 v 10 8 B 0 3 3 3
13 10 18 0 -8 -20 1 12 16 3 1 & B8 0 1 1 1
14 7 2 0 -2 23 122 14 12 e 7 8 8 2 0 B -3
15 a 26 0 -1 27 149 14 14 42 ] 8 10 13 o -1 -3
18 a 2m 0 3B 40 1283 25 14 4B ] 10 16 19 0 -1 -9
17 10 45 o 45 4E 233 20 25 Lili] 10 18 14 3 i 23 23
18 18 51 0 -5 -52 284 3 20 7 16 14 12 2 0 22 32
19 14 53 0 -E3 54 337 15 15 83 14 2 20 a8 0 -2e 38
20 12 4g 0 48 -0 328 g 15 82 12 0 26 41 0 41 4
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ROOT 66 MODEL WES 11020 MODEL WORKSHEET
Distributor NO T ROOT 65 Factory NOIT
§ 217.50 Costs &  147.00
WEEK DCOSTS DOP FIO DSL FPOA FPD2 Fs02 FBL FINVZ MFEI DFE! FCOSTS FPR FSL
[] 0 4 4 12 12 4 4 [1] 12 o 4 8
1 B 4 4 12 16 ] 4 1] 12 12 12 fi ] 8
2 12 4 4 12 16 4 4 (] 12 12 1z 12 4 8
3 13 (i 4 12 16 4 4 (] 12 12 1z 18 4 8
1 24 3 8 14 16 4 4 (] 12 12 1z 24 4 8
5 75 (i i 16 16 4 4 (] 10 0 1o 20 4 8
3 5 [ 8 18 14 4 4 (] 3 [ g 33 & 8
7 5 (i 3 20 12 4 fi (] i (i [ 36 8 10
L] 34 [ i 20 10 8 8 (] 2 2 2 a7 8 14
] 8.5 [ 3 2 8 8 fi (] 2 2 2 38 8 14
10 05 (i 3 2 10 8 8 (] 2 2 2 30 8 14
11 40.5 B 8 i 8 8 8 (] 0 0 0 39 10 16
12 42 [ 3 2 8 8 10 (] 2 2 2 40 12 18
13 425 10 3 b 10 10 12 (] 2 2 2 21 10 22
14 51.5 16 10 26 12 12 10 (] 4 4 4 43 14 22
15 4.5 16 18 4 16 10 14 (] fi (i [ 46 12 24
16 835 25 18 4z 16 14 12 (] o i 0 46 0 26
17 108.5 25 25 57 14 12 20 2 o 2 -z 48 bl 32
18 1385 40 25 a6 12 0 26 15 0 -1 15 3 40 46
19 178.5 50 41 @z 20 bl 40 0 o 200 -20 83 &0 il
20 2175 50 a0 130 26 40 &0 24 o 34 o34 17 100 100



ROOT 66 MODEL WEKS 1 to 20

MODEL DATA

ROOT 66
MO IT
Week ROR REI WOR WEI DOR DEI FOR FEI
1 4 12 4 12 4 12 4 12
2 4 12 4 12 4 12 4 12
3 6 12 9 12 6 12 4 12
4 4 12 7 12 i 12 4 12
3 T a i 10 i 7 4 10
i 10 4 5 10 8 4 B G
7 10 2 i 12 6 4 8 5
] 14 -2 7 9 8 3 B 2
9 14 -3 10 4 8 5 8 2
10 14 -1 7 -3 6 g B 2
11 10 2 10 -13 8 2 10 ]
12 10 3 16 -20 8 3 12 2
12 14 1 12 -20 10 1 10 2
4 20 0 14 -23 16 -8 14 4
15 14 2 14 =27 16 -13 12 G
18 14 1 25 -40 25 -19 20 0
17 12 3 20 -45 25 -23 26 -2
18 12 2 15 -52 40 =32 40 -13
1% 10 2 15 -54 50 =38 60 -20
0 10 2 15 -50 50 -41 100 -34
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SHINER MODEL WS 110 20

EME GRG Menlinear

Page 636

=xpecied
incoming  |ncoming  |actual disturb-  |model error suared effective Supphy
RETAILE|orders orders orders ance orders [termn =Tors inventory |Stock ling
WEEK | IO IO AQ | o [(ac-on|[TAC-OL| = 5 5L
[i] 1] Z (AC-Ot)2 constranis
1 4 4| 0.154418 -1.045223| 1.00248065 12 12 12 ] 0.08 »=(] <=1
2z 4 G|-0.955%585 7.A038877| 214358757 [ 12 12 [ 0.30 ==(]
3 4 Bl -D.05314 2.50825302] 8.72121205 12 12 4 [ 0.04 ==(]
4 4 6| D.717213 -0.398843| 0.15087411 12 12 18 5 28.00 == INT
3 ] Bl 2.171013 -1.258512] 1.58385371 ] B 20
[] ] 8]-1.008223 D.0038579| 0.B1650TE2 G [ 22
7 ] Bl D.14158 -0.820483| 0.6880D808 & [; 22 GRG MonLinear
[:] E[-1.863TX5 -0.050037| 000350874 ] E 4
] ] G[-1.003345 -5 124204 TIG0eaH ] E 4
10 [ B[-0.181543 -2.847871] 7.01016017 3 3 23
11 [ 10]-0.242184 513213] 2.28983083 1 1 25
12 ] 12]-D.867531 0.5333472| 0.26400283 -1 0 28
13 ] 0] 0.047020 -2 577347 -G [ k1]
13 TE]-0.734030 50040040 -0 [ H Incoming Orders:
15 ] -0.434089 1.85380822 -14 0 ] =
16 ] -10 0 &0 IC_ COR - .
i7 g 0TS a0 7 75 Expectad Incoming CI'ij'S\.
iE:] ] e I T AN062 754 an 1 ] eld =B% 10y, + (1-8)%el0,.,
19 ] 12] 0.337577] 7373752 -1.7497 303 205313644 -0 [ ED Actual Orders:
%l: ] 12] D0.85131] 1423863 -2.238625] 5.01582015 -6 0 ED ADY = ROP
37 Disturbance:
73 normally distributed white noize
23 mean = 0
%g std dev = 1
57 Model Orders:
28 Ot = MAX(0,el0+as(s"-5,-BSL )+
20 Error Term:
30 A -0,
31 o .
37 Squared emors:
33 (AD - Oy
34 Effective Inventory:
35 El=REI
36 o .
37 Stock:
38 St = MAX[DEl
30 Supply Line:
40 5Lt =RSL = RSD1+RSD2+WIO+WBL
mean of the asturbance] -0.125213 -0.000783]mean of the standard emrors
std dew of the disturbance]  10.02305




SHINER MODEL WKS 1 to 20

WHME - GRG MonLinear

Page 637

expected
incoming  [incoming  [actual disturb-  [mizdel Ermor souared effective Supply
WHOLES|orders orders orders ance orders [berm EITOrS inventory |Stock line
WEEK 10 AD e| 0. |[(ao-ot)|(AC-Ot) El 5, SL
[1] 4 I A-Ot)2 constraints
1 4 4 1.7319| 3.038824| 0.081176( 0.0037425 12 12 12 ] =[] <=1
2 4 5] 1.200085| 3.052600 1.088E4031 12 12 12 a5 =[] <=1
3 [ 6] -1.26381] 1.3322 12.4440642 12 12 13 [ == <=1
4 8 5[-0254401] 5.552 0.30830022 10 10 14 5 == INT
3 6] 7.7EOAS [i] 10. 18.0233734 [i [i] 15
[ 8| G.171538 [i] 104267111 [ 5 16
7 8] 7.224714 7 £1.88180847 2 2 17 Standard GRG MNonLinear
] gl 7.8 7 E4 772008 -1 [1] ia
o ] 0 47.14b06E2 -3 [1] 20
10 [ T 030867287 -5 0 24
11 E] 13 012247132 -8 [1] 28
12 i0 10 18. 2242328 12 [1] aT
13 12] B3 5 13 158761182 -18 [1] 43
i 10| 11.78828 70 TE17EE41| B.a380T060 8 1 [r) Incoming Orders:
15 18 10.17144 a0 13015344 | 180B2BETH -20 [1] i 10 = WIO
16 14| 17.24048 £l 12.804438 | 186.266624 -30 0 78 ted : . ders:
17 20 1431152 40[ 1103622 17 620038 | 20754198 T 0 108 Expected Incoming O IS
is 12| 1045408 Z8[-0.520808| 25.08 0081207 | 0.00264440 T i 133 eld =B* 10y + (1-8)*el0.y,
13 12[ 1271488 20[-0.246728| 18.01565] 1.0040466 | 117516121 ) 0 46 actual Orders:
20 12| 12.08851 15| 0144824 18.28135| 4241353 181501325 -1 [1] 151 AO = WOP
21 . X
332 Disturbance:
23 normally distributed white noise
5‘5‘ mean = 0
T std dev = 1
37 Model Orders:
35 Ot = MAX(0,el0+as(s"-S-BSL)+¢
53 Error Term:
31 AD - Oy
32 Squared srrors;
a3 (AD - O
34 N -
35 Effective Inventory:
36 El = MWEI
37 Stock:
EL] St = Max(D.El)
39 Supply Line:
40 _ __ SLt = WSL = WSD1+WSD2+DI0+DBL
mean of the disturbancef[-0.03715% -0.017708||mean of the standard errors
std dev of the disturbance| 1.0872 | |




SHINER MODEL WES 1 to 20

OME - GRS MonLinear

Page 638

expected
incoming |incoming  [actual disturb-  |model Ermor sguarsd effective Supply
DISTRIB|orders arders orders ance orders & EITOrS inventory |Stock e
WEEK | IO el0 AC el 0. |(ao-ot)|(AO-Ot) El S sL,
1] 4 [1] I [AD-Ot)2 constraints
1 4| 2276081 4|-D.247002 o 18 12 12 12 a 057 ==0 =1
2 4| 3257025 G| 1.111074 1.3881 214545017 12 12 12 oS 1.00 ==[ <=1
3 HIEEENE 2| D.265825] 0.945818 1.11172132 12 12 14 [ 0.00 ==0 =1
4 gl 4.431017 0]-0.484328| 1848801 3. 732606938 1 11 12 3 .00 == INT
E] af 4.7h478 2| 0223178 | 4677288 77146033 10 10 ]
[ g 4284315 4|-0.225013| 2.688202 177075681 1 11 4
T 6| 5523472 4 013773 T T i GRE MNonLinear
8 7| B TB4AE28 12| 1.202202 1 1 10
o 7| 6.480508 10 -4 0 20
10 10[ 6776102 12 -7 [1] 26
11 7| B.810588 18 . [ -13 0 34
12 13] T.EB4122 12]-2.3B581%2 5328264 -8 [1] 40
13 10[ 10.71327 G| -0.473877 - 175.2TE0AG -13 [1] 44
id T3] 10.30741 | 0.035374 i T2E.BRRAT BT [} [E Incoming Orders:
15 20| 11.53855 10f 1.27837 -12.11782 146 E4351 -20 [1 42 10 = DIO
16 30| 18.48301 18(-0D.87R212 T 46.332438 -28 [} 40 N . . .
17 35| 24.17445 75| 0.141048| 33.3164 A0 1824203 38 0 45 Expected Incoming Orders:
18 40| 30.33441 50[-1.100505| 28.1458 66 0 56 el0 =B* 1045y + (1-8)*el0y.q,
19 75| 55.634a2 BO0|-0.251055| 29.25327 02 0 102 actual Orders:
20 20| 2B.66238 EDO(-D 822006 38.04737 1760.02321 -116 0 151 AD = DOP
21 .
FF] Disturbance:
23 normally distributed white noise
3‘; mean = 0
36 std dev =1
7 Model Orders:
38 Ot = MAX(0D,el0+as(s"-5-B5SLy+¢
gg Error Term:
31 AD -0y
32 Squared ermors:
33 (A0 - O,
34 S, -
35 Effective Inventory:
ETH El = MDEI
37 Stock:
38 St = MAX(D,ED
39 Supply Line:
0 PRy

5Lt = DSL = DSD1+DS5D2+FIO+FBL

mean of the disturbance

-0.0128324

T[mean of the standard ermors

st dev of the disturbance

D.BB3014




SHINER MODEL WES 1 to 20

FME - GRG NonLinear

Page 639

expected
incoming  [incoming  |actual disturb-  [modsl SITor sguared effective Supply
FACTORYorders orders orders ance orders Enm ETors inventory [Stock line
N C¥d
WEEK 0 210 AC g| Oy [{a0-of)|(A0-Ot) EI Sy SLy
[i] 4 [} E [AD-Ot)2 consiraints
1 4 4 4|-2.200003 | 24174584 [ -0.174584 | 0.03047943 12 12 ] ] ==[ <=1
2 4 4 G)-1.24082a81| 5115326 0.884874| 0.73284807 12 12 ] a5 ==[ <=1
3 [i] 4 [i] 3.412408 0.17567831 12 12 10 [i] ==[) <=1
4 2 [ [ 9812675 232283012 10 10 12 5 ==[) INT
3 [1] 2 3 3.308036 0.08544158 14 14 11
[ 2 [\ 1] 1] [1] 20 20 ]
7 4 2 o 1] [V 23 23 3 GRG MonLinear
8 4 4 2 0.8908306 | 10818044 | 119160017 22 22 1]
Q 12 4 g 2. 740064 | 52502156 27.565814 18 8 2
10 10 12 ] 1814855 -10.14855| 102.8525612 i [& 10
11 12 10 12]-1.865115 20380528 -2 [¥ 16
12 18 12 12]-1.214404 51.33BD6SE -6 [¥ 20
13 12 18 15| D.0ED8A2 131.342087 -16 [\ 24
i4 B 12 3| -0ze07E FEBEITIET 6 ] 77 Incoming Orders:
15 ] [ 11]-0. 207653 8 10.0808301 -10 1 19 = v
16 0 E H i 851 | 248170851 3 [ 15 IC_ d FIo ders:
i7 1B 10 16| D.624548| 10.00414 | -2 004144 | Je.03s1678 ] 0 = Expected Incoming Or Ers:
i8 75 12 50| 2200002 | 24.08250 | 50104075 | 34.00208173 18 i =7 elQ =B% I0g.,, + (1-8)*el0p.
19 5D 25 B5|-1.240281| 32.02033 | 32.000660 | 1056.00888 20 0 45 actual Ordars:
20 &0 a0 EO[-D.045027| 5833451 21.685402 | 480303553 B4 [¥ B5 A = EPR
21 .
32 Disturbance:
23 normally distributed white noize
%‘5‘ mean = 0
T stddev =1
37 Model Orders:
28 Ot = MAX(0D,el0+as(s"-5-BSL) +¢
ig Error Term:
31 A0 - O,
32 Squared errors:
23 (A0 - O
34 _— -
15 Effective Inventory:
I5 El = MFEI
37 Stock:
38 St = MAX(D,EI)
g Supply Line:
il . - _ SLt = FSL = FPD14FPD2
mean of the disturbance(|-0.565121 0.0253173mean of the standard ermors
sid dev of the disturbance|| 0210285 [ [ . i . .
[ [ I I I I I




SHINER MODEL WKE 1 1020

MCOEL CHARTS

CASES OF BEER

=100
=120
-1&d

DISTRIBUTOR EFFECTIVE INVENTORY

CASES OF BEER

20

40

€0

&1

-100

FACTORY EFFECTIVE INVENTORY

N

WEEK2

RETAILER EFFECTIVE INVENTORY
L]
1] 1‘K.
1 8 ‘H‘\l
s
T T —
5 1234887 &08N M TN
g
<
H o
-18
-
WEERS
—4— MRE —m—DRE
'WHOLESALER EFFECTIVE INVENTORY
20
]
= O ——T
= .0 21 23 I
]
i
& -3
<
L |
50
-60
WEEKE
HODE COMPARISON
4
2 S S
o -
" e =T T "
e R R T - I
= 1
5 —_
@ =0
E &0
5 ¢
=100
-1
-140
WEEFL
—#—MAE] —m—MIVE MDE: KFEl
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SHIMER MODEL WKS 110 20

ORDER CHARTS

GRG MenLinear

GRG MenLinear
Wholesaler

T & D 8011 A2 A% 14 15 98 17 13 W0 0 M 2238 04 35 38 07 I8 20 A0 A4 30 88 A4 35

——driual Osters —— kol Orders

Retailer

a5 a5
a0

] a5
R 0
5 .
1 _ w0
] =

5 0
5

7 +—r————rr—r—rr—rrrrrr 8

T3 5 7T 9 113 15 17 18 11 23 35
—4— ACOUE| Cr0Srs —s— hodel Oniers
GRG MonLinear
Distributor
=0 ap
EQ 4 an
0 7 70
£0 = &0
0 ¥ 50
an .\.*'I' =N 4p
K] : 30
a0 oS 20
: FES 1e
P o R ¢
1 k] 3 T 9 11 12 15 17 19 21 23
[-o—aciual orders —— Modsl Orders

GRG MonLinear Model

Factory
Y
¥
i r
Jd
A, F
s e

[-#—Ariua Croers —s— Mool Orders
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SHINER MODEL WKS 1 to 20 MODEL WORKSHEET
| | | | | [ | | |
STEP 1 STEP 2
Receive The Inventory and Advance the shipping Delays Look at the mcoming orders and fill orders
all incoming orders + backiog
SHINER [NOIT SHINER Retailer| NOIT
Team Costs|§ 1,148.00 Costs [§ 117.00
WEEK COR RINVA RSD1 RSD2 REL RSR RINV2 MREI DREI RCOSTS ROP WID RSL WINVA WSD1
[ [ 12 2 E] [ E) 12 4 1 E! 12 E]
1 4 18 B 4 [3] 4 12 12 12 [ 4 4 12 18 4
2 4 18 < 4 [1] 4 12 12 12 12 i 4 12 18 4
3 4 18 < 4 [1] 4 12 12 12 13 ] [ 14 168 4
4 4 18 < i 1] 4 12 12 12 24 i ] 18 18 4
5 8 16 & B [1] B E] [ [ 23 ] & 20 14 5
B I 14 a [i] 1] E 3 ] [3 H ] ] 22 11 8
7 8 14 & B [3] B 3 ] E 34 ] ] 22 10 5
] I 12 L] T 3} E = E] 7 3 ] B oq 7 [
E] 8 12 7 8 [1] B 2 4 { EE] i ] 24 3 i
10 ] 11 i i [1] E 3 3 3 £ ] i 23 3 3
1M B El & 3 [1] [ 1 i 1 40 i0 ] 25 3 4
12 8 7 3 4 1 T 0 -1 -1 41 12 10 28 E 4
13 ] 3 < 4 [F] 3 1 B -5 47 i0 12 e £ 12
14 8 4 < 12 10 4 1 -10] -0 57 18 10 44 12 ]
13 ] 4 12 B 14 4 1 -14 i il 14 18 ] [ B
16 8 12 E] B 10 12 1 -10 a a 20 14 &0 E] E
17 I I L] E 0 E 1 -1 -7 El 1z 20 e g 12
18 8 8 ] 12 10 B 1 -0 -1 1M 12 12 7h 12 12
19 ] ] 12 12 10 ] 1 -10 -5 111 12 12 ED 12 15
20 8 12 12 18 a 12 1 6 -15 17 12 12 ED 15 4
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SHIMER MODEL WKS 1 to 20 MODEL WORKSHEET
I I | I I I | I I
STEF 3 STEP 4
Record your inventory or backlog Advance the order slips and the brewery Brews
SHINER [Wholesaler NOIT SHINER
Costs [§ 309.50 Costs

WEEK WsD2 WEL WINV2 MWEI DWEI WCOSTS WOP DiCy WSL DINV DsD1 D502 DBEL DINVZ2 MLOEI DDE
L] 2 0 13 g 4 13 L) £ [ i
1 4 0 12 2 12 4 4 12 18 4 4 [ 12 12 12
2 4 1] 12 2 2 5 4 i2 18 4 4 0 12 12 12
3 4 0 12 2 12 5 5 13 18 4 4 [ 12 12 12
4 3 0 10 0 10 3 5 4 16 4 B 0 11 11 1
5 5 0 8 B E 8 5 15 15 B 2 [ 10 10 10
3 5 0 5 5 5 8 B 18 18 2 i 0 1 11 ]
7 8 0 2 2 2 7 B8 17 13 0 2 0 7 7 7
L] [ T 0 -1 -1 7 i b T 2z £ [ 1 T T
3 3 ] 0 -2 -3 10 7 20 3 4 4 4 [i -4 -4
10 4 5 0 5 -5 7 0 24 4 4 12 7 0 -7 -3
11 4 E 0 £ -8 12 7 28 4 12 8 13 0 -3 -9
12 12 12 0 -2 12 0 13 e 12 2 8 8 0 -B -4
13 2 18 0 -1B| -18 12 0 43 8 2 8 13 0 -13 -8
14 ] 18 0 -1B]  -18 20 13 44 [ 8 12 15 0 -6 -18
15 ] 0 0 -20] -19 30 20 58 8 12 12 20 0 20 -2
15 12 30 0 =30 35 3 30 78 12 12 15 28 0 =26 -3
17 12 k] 0 B i 5 40 k] 05 12 ] ¥ 4 i G 5T
13 13 44 0 4] -52 22 25 40 133 13 4 1 0 e
13 4 44 0 44 52 26 20 25 148 4 11 12 0 02| -89
20 11 41 0 41 52 30 g 20 151 1 12 18 0 16 120




SHINER MODEL WHS 1 to 20

MODEL WORKSHEET

I
STEP 3

Place and record your orders
Distributor HO T SHINER|Factory NO T
5 476.00 Costs [ § 245.50
WEEK OCOSTS DOP FIO DOSL FPD1 FPD2 F502 FEL FINW2 MFEI DFE! FCOSTS FPR FSL

[ 1 E] 2 12 12 E! ] [ 12 1] E

1 [E 4 B 12 16 4 4 0 12 12 12 i 4 E]
2 12 i < 12 16 4 4 0 12 12 12 12 [ ]
3 1 2 ;] 14 16 4 [i] 0 12 12 12 18 [ 10
4 235 1] 2 12 16 [& i 0 10 10 10 23 5 12
3 28.5 2 1 E 16 [ 1 0 14 14 14 an 3 11
B 34 4 2 4 20 ] E] 0 20 20 20 40 0 ]
7 7.5 4 B ] 25 3 1] 0 23 23 23 51.5 0 3
] 33 12 E] 10 ] [} 1] [} 22 22 22 <] e 1
] 42 i0 12 20 22 0 2 0 18 1B 21 71.5 B 2
10 49 12 10 26 18 2 ] 0 3 ] E] 745 8 10
1 A2 1B 12 4 [ 8 ] 2 1 -2 -1 76.5 12 16
12 70 12 12 40 ] 8 12 [ 0 IR 825 12 20
13 a3 & 12 44 [ 12 12 16 1 -8 -1 985 15 24
14 a3 ] [:] 42 12 12 15 18 0 -18]  -25 114.5 4 27
135 112 i0 ] 42 12 15 4 10 0 -10 -i8 1245 11 14
16 148 10 40 15 4 11 3 1 -3 15 1275 12 15
17 102 iE] Eld ] LL i z 1] - -0 LELE 15 23
18 253 25 56 1 12 18 18 1 -186]  -25 152.5 30 27
19 360 50 102 12 15 K[ ] 1 -2B] -39 131.5 a5 45
20 478 [:[1] 181 15 30 [ 24 1 £4] 77 2455 20 a5
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SHIMER MODEL WES 1 to 20

MODEL DATA

SHINER
WO T

Week ROR RET WOR WEI DOR DEI FOR FEI
1 4 12 < 12 < 12 < 12
2 G 12 & 12 6 12 6 12
3 8 12 ] 12 2 12 6 12
4 G 12 ] 10 0 11 ] 10
5 8 a 6 6 2 10 3 14
6 8 g 6 5 4 11 0 20
7 8 g 7 2 4 7 0 23
B B 4 7 -1 12 1 2 22
) B 4 10 -3 10 -4 (] |
10 B 3 7 -3 12 -3 (] 9
11 10 1 12 -3 18 -9 12 -1
12 12 -1 10 -12 12 -4 12 -1
12 10 -6 12 -18 6 -8 15 -21
4 18 -0 20 -18 B -16 4 -25
13 14 0 30 -19 10 -21 11 -19
16 20 0 35 =35 18 =33 12 -15
17 12 -14 40 -41 25 -51 15 -10
18 12 -10 25 -53 50 -7d 30 -25
15 12 -8 20 -53 &0 -89 65 -39
0 12 =13 15 -53 B0 -120 80 77
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