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Assighment One

Problem One
2) TELCO BATTERIES INC. MONTHLY
SALES
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b.) 1-
Naive
Month Sales | Approach | IErrorl Errorh2
January 20
February 21 20 1 1
March 15 21 6 36
April 14 15 1 1
May 13 14 2 4
June 16 13 3 9
July 17 16 1 1
August 18 17 1 1
September 20 18 2 4
October 20 20 0 0
November 21 20 1 1
December 23 21 2 4
January 23
MAD | 1.72727273
MSE | 5.636363636




6-Month
Moving
Month Sales || Average Error Absolute Error Error®2
January 20
February 21
March 15
April 14
May 13
June 16
July 17 16.5 0.5 0.5 0.25
August 18 16 2 2 4
September 20 15.5 4.5 4.5 20.25
October 20 || 16.333333 | 3.666666667 3.666666667 | 13.4444444
November 21 || 17.333333 | 3.666666667 3.666666667 | 13.4444444
December 23 || 18.666667 | 4.333333333 4.333333333 | 18.7777778
January 19.833333
MAD 3.111111111
MSE 11.69444444
6 Month
Weighted
Moving Absolute
Month Sales ||Average Error | Error Error’2
January 20
February 21
March 15
April 14
May 13
June 16
July 17 15.8 1.2 1.2 1.44
August 18 15.9 2.1 2.1 4.41
September 20 16.2 3.8 3.8 14.44
October 20 17.3 2.7 2.7 7.29
November 21 18.2 2.8 2.8 7.84
December 23 194 3.6 3.6 12.96
January 20.6
MAD 2.7
MSE | 8.0633333




c.) Out of the three methods, the naive method is the better method to choose as it has the lowest MAD. It is
also the method with the lowest MSE. The method with the lowest MAD is the better one to choose since
it has the least deviation away from the mean, and a low MSE is also preferred as the goal is to minimize
MSE because it exaggerates errors by squaring them.

Problem Two

a.) The correlation between the two variables is 0.95924096. It appears that the relationship between these two
variables will yield a good prediction as a correlation of 0.95924096 indicates that approximately 95.92% of
the variation in the dependent variable can be explained by the regression equation.

b.) The following equation is a linear regression line that has been obtained for the data:
Y =-0.67166213 + 6.158038147(X)

SUMMARY OUTPUT

Regression Statistics
Multiple R 0.95524056
R S5quare 0.92014322
Adjusted R 5¢ 0.91348845
Standard Err 0.53626437

Ohservations 14
ANOVA
df S5 MS F Significance F

Regression 1 39.763332 35.763332 138.26902 6.0617E-08
Residual 12 3.45095368 0.28757947
Total 13 43.2142857

Coefficients ‘tandard Erro. t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 35.0%
Intercept -0.6716621 0.26483623 -0.776635 0.45241149 -2.55559784 1.21265415 -2.5559784 1.21265415

Fertilizer Sal¢ 65.15803815 0.523659681 11.7587848 6.0617E-08 5.01700081 7.29907548 5.01700081 7.29907548

c.) The following equation will predict how many lawnmowers will be sold given that 2 tons of fertilizer has
already been sold:
Y =-0.67166213 + 6.158038147(X)
Y =-0.67166213 + 6.158038147(2)
Y =11.6444142
Therefore, given that 2 tons of fertilizer has been sold, it’s predicted that 12 lawnmowers will be sold.

Problem Three

a) Hotel Occupancy Rate over 3 years

120

100
80
60 /_/
40 /

20

OCCUPANCY(%)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
MONTH

—_—2012 2013 =——2014



c.)

d.)

The recommended forecasting method would be the multiplicative model since there seems to be a
cyclical and seasonal component to the observed periods. The multiplicative model uses seasonal indices
estimated from the history of the data series to include seasonality in the forecasts, in addition to removing
such effects from the observed values (deseasonalize the data) in order to get a clearer picture of non-
seasonal components.

b.) Seasonal Adj Seasonal
Indices Indices
1 0.7160
2 0.8037
3 0.8481
4 0.72569988
5 0.93679951
6 1.1986
7 1.6142
8 1.4849
9 1.0676
10 0.8257
11 0.6803
12 1.0982
Intercept 48.2873
Slope 0.5085
To calculate the intercept and slope, the following equations were used:
Y=a +bx

Where Y= value computed of the dependent variable
a= y-axis intercept
b = Slope of the regression line
X = independent variable

The slope will be found by

b= 1y )/ x* - nxD)

Where b = Slope of the regression line

Y= Known values of the dependent variable

x= Average of the x values

y= Average of the y values

n= Number of data points of observations.

x = known values of independent variable
The y-intercept a is computed using the equation: a = yhat — b(xhat)

This hotel seems to be a leisure hotel, because the seasonal indices indicate a higher occupancy % in the
summer months (from June to August and somewhat into September). This would make sense for a leisure
hotel, as the summer months are generally when individuals and families are able to take vacations and would
need to use hospitality services.

Using the multiplicative decomposition model, the forecast of years of 2012, 2013, and 2014 seem to be
performing inadequately. We can say this as both the sigmas for the MAD (4.8920) and for the MSE
(5.1036) as they are both greater than the rel. errors which have a max of 1.2189 and a min of 0.7563. The
multiplicative model will be enclosed at the end of the assignment



(9) Trend

Month (7) Adj S a+b*(1) (10) Forecast (7)*(9)
37 0.71604139 67.1015873 48.04751381
38 0.80372536 67.6100815 54.33993738
39 0.84807631 68.1185757 57.76975041
40 0.72569988 68.6270699 49.80265656
41 0.93679951 69.1355641 64.76616236
42 1.19864178 69.6440583 83.47827794
43 1.61420329 70.1525526 113.2404813
44 1.48492129 70.6610468 104.926093
45 1.06762234 71.169541 75.98219162
46 0.82574847 71.6780352 59.18802814
47 0.68028133 72.1865294 49.10714826
48 1.09823904 72.6950236 79.83651301
To find the trend of each month, use the following equation:
T=a+b(1)

This means that for each month, take the slope and multiply it by the month before adding the intercept.
For example (Month 37):

T=a+b(l)

T =48.2873 + 0.5085 (37)

T =67.1018

To find the Forecast for each month, us the following equation:
F = (Adj S) x (T)
This means that for each month, take the adjusted S and multiply it by the trend to get the forecast.
For example (Month 37):
F=(Adj S) x (T)
F = (0.7160) x (67.1018)
F = 48.0475

Problem Four

a.)

Seriesl

Series2

Series3

Forecasted Error over 10 Months '\gelani

12 Standard deviation: 5.3523

10 Upper Limit:

8 10.7046

6 Lower Limit;

‘2‘ -10.7046

_g From this control chart it can
4 be concluded that the forecast
6 is in control is there are no
8 outliers and therefore, all
-10 forecasts lie within the limits.
-12



Forecasted Error over 10 Months The errors are not
random meaning
that there is a
cyclical and trend
component to the
errors in  the
forecasts. This
means that it is
easier to forecast
in future events
given that there is
a cyclical and
trend component.
It would be harder
to forecast if there
was no trend and
Series3 just random
components.

-12

Seriesl Series2

Problem Five
a.)

MONTH | #DAYS | BEG.NV. | FORECAST | END.NV. |PRODUCTION|PRODUCTION| LABOUR | WTEGER | HIRNG FRING HIRING FRNG | PROCUCTION TOTAL

HONTH NONTH! REQ LABOUR COsT CosT CosT CosT
ENPLOYEE REQ
§ 9
1 b 30 il Pl m m 0.81 1 0 § 5000 | BE00000 | §1350.00 561.950.00
2 2 i 30 15 il il L15 2 1 0 500000 | 5000 525.200.00 526.200.00
1 ] 15 pll 10 193 m 0.70 1 0 1 3000 | 00000 | §13530.00 $19.950.00
4 Kl 10 1,300 7 ] am 5.80 b 3 0 Ho00000 | 3000 361,000.00 356,000.00
] i [ 2500 12 2550 m 5.4 1l 4 0 s1zoonoo | s000 13850000 §131.500.00
b bl 125 3300 175 350 am 1315 14 4 0 200000 | 5000 S18900000| 520100000
1 ] 175 4300 i 43540 b 16.31 17 3 0 500000 | 5000 SIS0 5246150.00
i ] n 2500 125 2400 P §.60 9 0 § 000 | MB00000 | §12533000| 7355000
§ Bl 135 300 P 400 am 143 2 0 7 3000 | 200000 | 527000.00 368,000.00
10 i il a0 15 el m 104 2 0 1 3000 30.00 32730000 527.300.00
11 bl 15 3 15 30 am L1 Z 0 0 5000 50.00 52700000 s27,000.00
12 ] 15 2500 125 2610 b 5.5 10 § 0 §2400000 | 5000 513850000  §163,500.00

TOTAL| 5126570000




b.) Please refer to back of assignment for answer.

c.) The aggregate plan strategy that is recommended would be the chase strategy since it yields a lower total cost.

Problem Six
a.)
Saturday AM Saturday PM Sunday AM Sunday PM Excess Idle Cost! | Capacity
Capacity Order
Saturday AM 50 55.00 25 515.00 75
[Regular)
Saturday AM 57.50 10 10
[Overtime]
Saturday AM 510.00 100 100
[Sub Cont]
Saturday PM 100 55.00 515.00 100
[Regular)
Saturday PM 26 57.50 26
[Overtime]
Saturday PM 4 510.00 a6 100
[Sub Cont]
Sunday AM 75 55.00 515.00 75
[Regular)
Sunday AM 30 57.50 30
[Owvertime]
Sunday AM 45 510.00 55 100
[Sub Cont]
Sunday PM 75 55.00 515.00 75
[Fegular)
Sunday PM 20 57.50 20
[Owvertime]
Sunday PM 5 510.00 a5 100
[Sub Cont]
&N
Demand 50 130 150 100 381 &1

b.) The schedule plan is as follows:

On Saturday morning, there will be 50 orders required that can be covered under regular time. This
corresponds a cost of $250.00. There was an extra 25 staff capacity leftover resulting in an idle cost of $15.00.
There was an excess capacity of 25 which generates the total cost on Saturday morning as $625.00.

During Saturday night, there was a demand of 130, resulting in 100 orders covered under regular time while
the remaining 30 were under overtime. This results in a cost of $735.00.

On Sunday morning, there was a demand of 150, requiring that 75 orders be placed under regular time, 25
under over time, and 50 under sub-contracting. The corresponding cost for Sunday morning is $1050.00.

During Sunday evening, there was a demand of 100 causing 75 of those orders to be placed under regular
time while the remaining 25 be placed under overtime. This means that there was a cost of $575.00

With all of these costs added together, it gives us a total cost of $2985.00



Problem 3.d

(1] Maonth | (2] Occupancy (3 (3MA | [$1T'CCM 5 SR 2N E)S [F1AdiS | (%) Des D (3] Trend a) (10) Forecast (7174 (1] Emors [21-(10] (12] &bs Errord (13] Errors Sq (14) Bel. Errors [2)/10
1 30 0712207 076041 $1.89702] 487958 493980943 4939809427 4939509427 24407172 0.858613451
2 35 0799422 DBOITIE| 4354721 4950429 JABITIORAS]  -4B2TI08434[ 4B2TIE434| 21401325 0.333233761
3 42 0.343535 D848076| 4952305 43278 4224604228 -0.245042282| 0.245042282| 0.06004572 0.934133502
4 44 0721314 07267 BOEIIZ|  B032128 36 B1R14652 TAS1954182]  TARISE4HIE|  BROTH42 1204220451
5 57 0931783 09368 BO.54546| 5082977 4TEITI0681) 9352694057 | 9382694087 350345483 1197043783
B BE 53 1192223 1198642| B5.08232| B133827 BIG3619145)  4.463808546) $463003546| 199286867 1072539565
7 84 54 53.5) 1570093 1BOGSE) 1614203 5203806) 5184676 FREN1238 0303787616 0308787616 0.096344979 1.003639606
3 Fi] G476)  B437H[ 1452874 14TRAT|  1484921) BI20M7| 5235526 TT.T4343337 126656663 126666663 157395969 10B162994
k] SB[ BRI3333[ BRONET[ 103V L0E1905) 10ETE2Z| B4.32633[ BREEITE GE43851972 1OEMB02FF]  1BEI42027Y| 243822065 1.027EERT2E
10 44 55| BHIGEET| 0.797583) 0.821327| 0825748 53.28499| B3IT224 407204875 -0.072048745| 0072048748 000513102 0995365205
1 32 4.5 54.76) 0534475 067EE33) O0BB0281| 47.03936) 5383074 JE.E5408006 -4EG406006| 4 65408006)  21BEOZTS 0873027434
12 65" BHIGEET| 5483333 11854 1092358) 1.098239] 5918566 54.38923 54.7323TH 5.267E218598| B.I2GTR21898) 27.7478405 1038137045
13 42|" BEIBEET| BHEEEET| 0754491 0712207 0716041 B2.6E583| 54.84773 3930904422 2R90955777| ZEA0SETVT| V24124233 1068456403
14 44" BESBET| BEAHET| 0FVEIET| 0799422 0803725| B4.74507| E5.40622 4453138475 0531354748 051334748| 028236975 0. 93806 7136
15 43I 5733333 57126 0857763 0543535 0848076 6777782 659140 47.41994499 1580055007 1580085007 249657382 1033320473
16 401" 5783333 B7H8333|) 0694645 0721314 07267 651192 64233 4034631606 -0.946316064| 0946316064 | 053551409 0.97RE85859
17 51 59) BE4IEET| 0.873039) 0531783| 09363 5444085 HEANT B13335914 2333991396 2.333591396| 54456483 0.956246373
12 T4 BRERIGR[ BRVIIET[ 1LIBRESR|)  1192233)  1193642| B17IER4[|  BT.4402 E2.8A022028 B4ATTATIE]  BMEVYATIE]  2EER0ZEN 1074796852
14 36" BE4IEET 58.5) 1641026 1BOGSE) 1G14203| 5947206) 57.94869 93540968649 2.459031309] 2459031303) 604653498 1026288281
20 85 58.83333]  58.625) 1B0I0BE|  14VE97| 1484921 59.2624| 5845719 3650431991 1195650034 ) 1195680034 | 142965089 LI3TT44H
# B3 BRMBET| 588G 10700R4| 1061905 10E7EZZ| BA00963| 5896568 B2A5307702)  0.046922977| 0046522877 000220177 1.0007 45364
22 501" B9.4HBET| BIIGEET|  0.84807| 0821327 0825745 BOBSN3| SA4THT 4311070855 0.339291454| 0.539291454) 0.79053929 13107893
23 16 E0.25[ 5983333 0.FE8802) 0.ETEE33| 0E20281| EF.E1908( BR.98267 4020503946 5194910638 5194910538 269870955 1127310352
24 B0[" 59.83333 ROO4I6T| 0.999306) 1092358 1098239) 5463291 R0491E BE4337EEH|  -B.433756R406| B43ITHE406| 135932215 0.803155312
26 401" 5958333 5470833 0669323 072207 0716041 B5.8E269| E0.99968 43BTR2TI02)  -3ETRETAO0M| IETE27AMI| 135297365 0.915786598
26 431" 59.83333| 5470833 0520656| 0799422 0803725 ROAGE1|  R1E081S 49.43566106) 0435661062 04356E1062| 018930056 0.331187312
27 i} B0.75) BO.29167[ 0.829302) 0543535 0848076 58.95696| B2.0I1665 GROME4TT|  -2BO4847V04| 2594847704 B TIIZI4E1 0950663462
28 461" B2.08333[ BL4186T| Ov48982| 0721314 07267| B3I8T08| B2E25M4 45.37448631 062561369 0625591369 039126738 1013786582
24 B[ BLOS333| B158333| 0990528 043783 09368 BANM632) B303363 53.04987658 1960123122 1950123122 | 380293013 103302506
30 ] BIG[ BL29167) 11267RS| 1192223 1198642) GT.5RG16| BRE4213 TEIB424SN|  -TIR4249109]  764249109] 513264653 0.305536851
H 93 1EOSGE|  1B14203| 57.61356| E4.06062 103390725 -10.390725 10.390725| 107.967166 0.333500415
32 Ell 147E97) 1484921 EL28271] B4ERI2 5.9ER20644 |  -4.8ER20E442) 4.8ERZ0E442| FIETO2IIT 0949249507
33 74 LOG1305| 1OBYE22|  B9.3129| RE.06VE BI4ETEI432|  45323656VE| 4$5323606TR| 205423386 1065244278
34 BE 0.821327| 0825748 79.92749)  BEA7E 5414936534 1.85063166| 1185063166 140437471 1218850783
35 34 0.67E633| 0620281 49.97932| GR.O34E 44 95611836 095611856 10.95611886) 120.03654 0756293044
36 B85 1092368| 1095239 59.18566| GR.59309 731351347 13517 8135137 BEIS0HET 0.83876571
Problem 5.b
MONTH | # DAYS! (|BEG. INY. 'DREChS'IPRDDUCTIDhLHD. REQ. INY| ENDINY¥. Subcontrac|End StockProductiolLuhcontracting IHC [ of Employees |k of Employees| Fized | TOTAL
MONTH Cost Cost Rounded up | COST COsT
§ §
1 kil 300 500 1678 2 1378 1378.00 | 72300 0 1378 FREEEE) 1 $18,000.00
2 b 1378 300 1678 i 256 JESE00 | 7esm 0 2556 G B4444444 £
3 kil 2556 200 1578 10 4034 4034.00 | 78900 0 4034 GR4444 1
4 0 4034 1500 1578 fi 42 anz200 | e300 0 LAl GB44d44 f
§ kil 4z 2500 1678 125 3140 13000 | 72800 0 3080 G BH4444 £
£ il 3140 3500 1678 175 1,268 1268.00 | 7800 0 1268 FR ) £
7 kil 1268 4500 1578 28 1654 1473 2800 | 7aam 140,525 225 GR4444 1
8 kil -4 2500 1578 125 2 ATh 210 12500 | e300 202575 125 G Bd4444444 £
§ il -2B76 500 1578 2 1438 1523 2500 73,300 225 25 GR4444 1
10 kil 458 300 1578 i -2 i .00 78,300 17625 [ G Bd4444444 £
1 il 220 300 1678 i 1058 1058.00 | 72800 0 1088 G B4444444 £
2 kil 1058 2500 1567 125 125 12500 | 78350 0 125 5803703704 £
18,325 46,250 475,350 1221 TOTAL| 41457 81100
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Personal Ethics Agreement Concerning Telfer School Assignments
Group Assignment

By signing this Statement, I am attesting to the fact that I have reviewed not only my own work,
but the work of my colleagues, in its entirety.

I attest to the fact that my own work in this project meets all of the rules of quotation and
referencing in use at the Telfer School of Management at the University of Ottawa, as well as
adheres to the fraud policies as outlined in the Academic Regulations in the University’s

Undergraduate Studies Calendar. Academic Fraud Webpage

To the best of my knowledge, I also believe that each of my group colleagues has also met the
rules of quotation and referencing aforementioned in this Statement.

I understand that if my group assignment 1s submitted without a signed copy of this Personal
Ethics Statement from each group member, it will be interpreted by the Telfer School that the
missing student(s) signature is confirmation of non-participation of the aforementioned
student(s) in the required work.

Signature Date
Last Name (print), First Name (print) Student Number
Signature Date

Last Name (print), First Name (print) Student Number



