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Assignment One 

Problem One             

a.)  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

b.) 1-  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Month Sales 
Naïve 

Approach lErrorl 

January  20   

February  21 20 1 

March  15 21 6 

April 14 15 1 

May  13 14 2 

June 16 13 3 

July 17 16 1 

August 18 17 1 

September 20 18 2 

October  20 20 0 

November 21 20 1 

December 23 21 2 

January   23  

Error^2 

  

1 

36 

1 

4 

9 

1 

1 

4 

0 

1 

4 

  

MAD 1.72727273 

MSE 5.636363636 
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Month Sales 

January  20 

February  21 

March  15 

April 14 

May  13 

June 16 

July 17 

August 18 

September 20 

October  20 

November 21 

December 23 

January   

6-Month 
Moving 
Average Error Absolute Error Error^2 

        

        

        

        

        

        

16.5 0.5 0.5 0.25 

16 2 2 4 

15.5 4.5 4.5 20.25 

16.333333 3.666666667 3.666666667 13.4444444 

17.333333 3.666666667 3.666666667 13.4444444 

18.666667 4.333333333 4.333333333 18.7777778 

19.833333       

 MAD 3.111111111  

 MSE 11.69444444  

Month Sales 

January  20 

February  21 

March  15 

April 14 

May  13 

June 16 

July 17 

August 18 

September 20 

October  20 

November 21 

December 23 

January   

6 Month 
Weighted 
Moving 
Average Error 

Absolute 
Error Error^2 

        

        

        

        

        

        

15.8 1.2 1.2 1.44 

15.9 2.1 2.1 4.41 

16.2 3.8 3.8 14.44 

17.3 2.7 2.7 7.29 

18.2 2.8 2.8 7.84 

19.4 3.6 3.6 12.96 

20.6       

 MAD 2.7  

 MSE 8.0633333  
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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) 

 

 

 

 

 

 

 

 

 

 

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.)  

 

 

 

 

 

 

 

 

 

 

 



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.)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 To calculate the intercept and slope, the following equations were used: 

𝑌̂= a +bx 

Where 𝑌̂= 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 = (∑ 𝑥𝑦 −  𝑛𝑥𝑦̅̅ ̅)/(∑ 𝑥2 − 𝑛𝑥2) ̅̅ ̅̅ ̅ 

Where b = Slope of the regression line 

            Y= Known values of the dependent variable 

             𝑥̅= Average of the x values  

             𝑦̅= 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) 

 

c.) 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.  

d.) 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 

Seasonal 
Indices 

Adj Seasonal 
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 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 (1) 

 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.)  Mean: 

-0.1  

Standard deviation: 5.3523 

Upper Limit: 

10.7046 

Lower Limit: 

-10.7046 

 

From this control chart it can 

be concluded that the forecast 

is in control is there are no 

outliers and therefore, all 

forecasts lie within the limits. 

 

 

 

 

e.)   

Month (7) Adj S 
(9) Trend 
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 
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b.)    

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 

just random 

components. 

 

 
Problem Five             
a.)  

 
a.) . 
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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.)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Problem 5.b             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 


