NPTEL
INDUSTRIAL AND MANAGEMENT ENGINEERING DEPARTMENT, IIT KANPUR
QUANTITATIVE FINANCE
ASSIGNMENT-3(Solution) (2015 JULY-AUG ONLINE COURSE)

1. Please refer the sample solution provided for this question or refer this YouTube video
whose link is given below:

https://www.youtube.com/watch?v=FZyAXP4syD8§

(a)

a. The naive method simply uses the demand for the current month as the forecast for the next month:
Fi 1 = Dy. So for February we would have Fg,, = D)), = 120, Similarly, Fy., = Dy = 90. See the

table below for the other months.

b. For a simple 3-month moving average, we take the average of the previous three months’ demand

D,l__ + Df_]_ + Df_g

as our forecast for next month: F, ., = . Since we need at least three months to

compute the average, and we only have data hcginniﬁ in January, April is the earliest month for
DM::. + Fab. + DJ:n. DD + g[] + 120 1[}3 3 T]
= = ke 1

3

which we can compute the forecast: F,,. =

forecasts for the other months are reported in the table helow,

c. The S5-month moving average is similar to the 3-month moving average, except now we take the

average of the previous five months’ demand. We start with the forecast for June (since we need
— D.‘Ha_',-' + Da\pr. + DM::. + DE“:I:. + DJnn.

5

at least five months’ worth of previous demand): Fi,.
1104+ 75 4+ 100490 4 120

= 09.0. The forecasts for the remaining months are computed similarly,

and the \-"aJué‘s are reported in the table below.

d. Simple moving averages (like parts b and ¢ above) place an equal weight on all of previous months.
A weighted moving average allows us to put more weight on the more recent data. For a weighted
3-month moving average we have Fyy, = w Dy + woll 1 + wal)y_o. (Note that the weights should
add up to 1.) Using the weights specified in the question, the forecast for April is computed as
Fo =050y )+ 0.33( Dy ) +017(D, ) = 0.5(100) + 0.33(90) + 0.17(120) = 100.1. Forecasts for

ApT.

May through November are reported in the table below.
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(b)

Forecast

Maive 3Month 5-Month 3Month
Month Orders Method Moving Ave. Moving Avg. Weighted Avp.
Jan. 120 — - — -
Feb. L] 120 — — —
Mar. 10y o — — —
Apr. K] 100 103.3 — 10i0.1
May 110 = BE.3 — 5.8
Jun. 7 110 95.0 99.0 968
Jul. K] 50 T8.3 B850 T4.1
Aug. 130 = T8.3 B2.0 27
Sep. 110 130 85.0 BR.0 98.3
Oet. G 110 105.0 a5.0 110.7
MNow. ? o 110.0 91.0 103.4

. Mean absolute deviation is one measure of how close the forecast is to the actual demand. Recall that

forecast error 1s simply E; = I}, — F,, and that the absolute deviation 1s simply the absolute value of
error: |E|. For example, the error for the Naive Method for Juneis £, = 0,0 — F,.. =50 -110=
—60. To compute the mean absolute deviation, take the absolute value of each error term, add them
up, and divide by the number of terms: MAD = Zﬂ {Note: You must take the sheolute value of

T
each error term before adding them upl) In this case, we compute the mean over five months. The

error and MAD for the months June through October are reported below. In general, the forecast

accuracy increases as more information is incorporated into the forecast.

Error (B, = D, — F\)

Naive F-Month 5-Maonth FMonth

Month Orders Method Moving Avg. Moving Avg. Weighted Avg.
Jun. 50 —60 —45.0 —49.0 —46.8
Jul. 74 25 —-3.3 —10.0 0.9
Aug. 130 5 BT 48.0 Lr.3
Sap. 110 -0 250 220 11.8
Cet. an —20 —15.0 —5.0 -7

MAD 36.0 25.0 5.5 27.5
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a. The formula for exponential smoothing = Fopy = F + oDy — Fy). To determine the forecast for
Jamuary, Fig, we need to know the forecast for December, Fija. Ths, in turn, requires us to know
the forecast for November, F1. 530 we need to go all the way back to the beginning and compute the
forecast for each month. For Period 2, we have Fi = Fi 4o —F). But how do we get the forecast for
Period 17 There are several ways to approach this, but we'll just use the demand for Period 1 as hoth
demand and forecast for Period 1. Now we can write Fo = Fy 4+ a(fh — Fi) = 374+ 0.3(37 - 37) = 37.
For Period 3 we have Fy = Fy + @(lh — Fa) = 37 + 0.3(40 — 37) = 37.9. The forecasts for the
other months are show in the table below. For Period 13 we have Fig = Fia + a(lqa — Fla) =
50.85 + 0.3(54 — 50.85) = 51.74.

b. For o = 0.5 we follow the same exact procedure as we did in part a. See the table below for the
forecast values.

¢. Incorporating a trend simply requires us to include & bit more information. The formuls 15: Fiyq =
A + Ty where 4, = el + (1 —o){de—y + Te—q) and Ty, = F{d; — Aeq) + (1 — 3)Ti—1. Once
again we need to go back to the beginning in order to find the necessary values to plug into the
formula, and once again we need to make some assumptions sbout our imitial values. For Period 2,
we have Fo = 4y 4+ Ty, s0 to get the process started, let Ap = 37 and Ty = 0. We can now
compute 4y and T} as follows: 4y = all + (1 — a)(dg + Ty} = 0.5(37) + (1 — 0537 + 0) = 37,
and Ty = F(Ay — Ag) + (1 — F)Tp = 0337 —37) + (1 — 0.3)(0) = 0. Therefore, the forecast for
Period 2 15 Fo = A1+ Ty = 3T+ 0 = 3T, For Penod 3, we first compute A2 and T as follows:
As =l +(1-a)(d14+T1) = 054014+ (1 - 0537 +0) =385, and Th = Flda — A1)+ (1 - 8T =
0.3(38.5 - 37) + (1 — 0.3){0) = 0.45. The forecast for Period 3 is Fy = da + Ty = 38.5 + 0.45 = 38.95.
The forecasts for the remaining months are reported in the table below.

Expon. Expon. Trend-Adjusted Expon.
Smooth. Smooth. Smooth. (e =05, 3=03)

Period Month Demand o=03 o =05 Ay T: F,
Jan. ET) 37.00 37.00 3T.00 0.00 37.00
2 Feh. 40 A7.00 37.00 38.50 045 37.00
3 Mar. 41 37.90 38.50 39.958 0.76 3895
4 Apr. ar 38.83 3075 A8.8T7 0.20 40.73
5 May 45 38.28 3838 4203 1.09 39.06
G Jun. 50 40,30 4169 4656 212 43.12
T Jul. 43 43.21 45.84 4584 1.27 4868
8 Aug. a7 43.15 44.42 AT.05 1.25 47.11
] Sap. i 44.30 45.71 5215 241 48.31
10 et 52 47.81 5086 53.28 2.02 LA 56
11 Now. 55 4907 51.43 55.15 1.98 55,30
12 Dhec. 54 5085 53.21 5556 1.51 5713
13 Jan. ? 51.79 haial h7.07
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e. To compute the mean square error, first compute the error for each period: E,
Ll o

—. (Note: You must square

number and square it, then take the average over all periods: MSE

T
the error terms before adding them up!) Take the Exponential Smoothing method with o

example. In the month of April, the error 18 E,

squared error, and MSE for each of the methods are reported below. Th

I'}AF.- - -'r'-A?.-

thiz value, add it to the other squared error terms, and divide by 12 to

a7 — 38.83

I} — F;. Take that

0.3, for

—1.23. We square

get the mean. The error,

which incorporates the most information, has the highest accuracy (lowest MSE).

Expon. Smooth.

Expon. Smooth.

Trend-Adj.

=03 a =05 a=057=03

Month Demand E, E? E, E? E, E?
Jan. a7 0.00 0.00 0.00 000 0.00 0.00
Feb. 10 3.00 9.00 3.00 G0 3.00 Q.00
Mar. 11 3.10 9.61 250 625 205 1.30
Apr. 37 —1.831 1.35 —2.75 T.546 —3.73 13.93
May 15 6.72 15.14 G.63 13.89 5.094 35.24
Jun. 50 Q.70 04.15 831 G9.10 i 17.33
Jul. 13 —0.21 0.04 —284 2.0 —5.68 3226
Aug. 17 3.85 1484 258 il —0.11 0.01
Sap. 5 11.70 136,85 10.29 10586 T.G9 59.20
Ot L2 1.19 1755 1.14 1.31 —2.56 G.55
Now L5 5.03 35.19 357 1276 —0.30 0.00
[hec. hd 3.15 G.04 0.79 062 —3.13 0.78
MSE 31.41 23 54 18.13

e trend-adjusted forecast,

(a) We think that there may be a relationship between class attendance and number of
popcorn packets men sold. Data for the first six months are shown in the table.
Forecast the number of popcorn packets men that will be sold in month 7 if monthly
class attendance is forecast as 25000 people.

Month

Attendance (x)
(,000)

Sales (y)

X2

Xy

8

1500

64

(8)(1500) = 12000

12

2200

14

2700

18

4200

19

7800

o O B W N

22

5400

2y =

Xy
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b

a=y-bx=

XY nXY
_sz—niz -

Thus, our regression equation is: y = + X

To calculate the forecast for month 7, we have: y=
3 (b) Holt’s Method

Month | 1999 | 2000 |2001 | Average Annual Demand

1 1100 | 1300 |1500 (1100 + 1300 + 1500) / 3 = 1300
2 1800 | 2000 |2200

3 2300 | 2500 | 2700

4 3800 | 4000 |4200

5 4500 | 4700 | 4900

6 5000 | 5200 | 5400

7 5500 | 5700 | 5900

8 4800 | 5000 | 5200

9 3000 | 3200 | 3400

10 2200 | 2400 | 2600

11 1500 | 1700 | 1900

12 1200 | 1400 | 1600

2 Average Monthly Demand =

Seasonal Index for January = 1300 /

Forecast for January 2002 =

12

45000
X

(Use excel to solve. It will be relatively easy)

4. (a)
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