Objectives

1. To find aggregate index.

2. To find Lasperyze index and Passche index.

3. To solve cubic equation using trigo substitution with business application.

4. To formulate LS equations.

5. To solve LS using substitution method.

6. To solve LS by Gaussian elimination. 

7. To find the maximum and minimum value in business application.

8. To find the original function using integration method.

9. To forecast the data using exponential smoothing with one parameter  

             with error analysis.

10.       To forecast the data using exponential smoothing with two parameters

with error analysis.


 BB202 BUSINESS MATHEMATICS
LECTURE 1
             COMPOSITE INDEX NUMBERS
1 – 1

Simple Average Index Numbers
It is used to calculate index number which consists of various components under study. The value of the index can be price or quantity of a variable. Simple index numbers of each component are evaluated. Then, an average value of the index numbers is found. The average index numbers are given by
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Example 1:


Three major components of maintenance expenses of transport vehicles are wheel replacement, brake system checking & replacement and engine overhaul. The amount of expenses of each components for the year 2008 and 2007 are given below:

Items

    


2007

2008
Wheel replacement


RM 2000
RM 2100

Brake system



RM 600
RM 550

Engine overhaul


RM 4000
RM 4000

Find the simple average price index of maintaining a vehicle in the year 2008 using year 2007 as base year.

1 – 2 Simple Price Index

If we want to construct an index for the price of one item only we first calculate that ratio of the ‘new’ price to the base year price, the price relative, and then multiply by 100. In short,

                     Pn x 100
                    P0
where P0 is the base year and Pn is the ‘new’ price. 

Example 2:
Calculate the simple price index for the price of tea, taking year 0 as the base year.

        Year                     Price                         Simple price index


          0                           32                              
          1                           48                               

          2                           64     

1 – 3
Simple Aggregate Index Numbers
It is an alternative to calculate the composite index number besides using average index number. It can be evaluated by summing all the values for the year under study divided by the total of the values of the based year.
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Example 3:

The quantity of four different items consumed in the year of 2007 and 2008 for a big family throughout the period of a festival is given below:

Items

    


2007

2008
Meat 




   4 kg  
 5 kg

Vegetable



   2 kg

 2.5 kg

Canned meat



   1 kg

 1.5 kg

Canned vegetable


0.5 kg
 
 1.2 kg 

Find the simple aggregate quantity index of food consumption in the year 2008 using year 2007 as base year.

1 – 4
Weighted Aggregate Index Numbers
The method of calculating aggregate index can be extended to take into consideration of the ‘weights’ or ‘importance’ of values. 

In weighted aggregate index number evaluation, individual value is multiplied with the weights of the components. The sum is then divided by the multiplication between the weights and the values of the base year.
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Example 4:


Four components are required to build a computer. The quantity required and the price of each component is given below:




Price in year (per unit)

Items

    Quantity

2007

2008
CPU


1

RM 220
RM 210

Memory

2

RM 100
RM 105

Motherboard

1

RM 180
RM 170

Flash drives

2

RM 70

RM 70

Find the weighted aggregate price index of building a computer in the year 2008 using year 2007 as base year.

Example 5:

A company has three subsidiaries in Malaysia. The salaries per employee and the number of employees in each subsidiary are given below:






Salary in the year


Subsidiaries

2007

2008    
Number of employees


A

RM 2300
RM 2400

286



B

RM 1800
RM 1850

190



C

RM 2200
RM 2400

350

Find the weighted aggregate salary (price) index of the company in the year 2008 using year 2007 as base year.

Example 6:


A shoe retailer is investigating the quantity of shoes that has been sold for 2 months period: Feb 2008 and March 2008. Four models of top sellers have been focused in the study and their quantity of sales for the 2 months have been traced:





(Quantity sold: pairs)

Items

Feb 2008
March 2008    

Unit Price

A

24

23


RM 26.00


B

18

19


RM 39.00



C

25

20


RM 28.00


D

35

38


RM 22.00

Find the weighted aggregate quantity index of the sales in March 2008 using Feb 2008 as base year.


1 – 5

Laspeyres Index (LI) and Paasche Index (PI)

Laspeyres Index

These indices are used if the weights of the variables changes from base year to current year.
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Laspeyres price index

Laspeyres quantity index

In LI, the weights (
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) used refers to the weights of base year. If the weights of the current year is used, (
[image: image8.wmf]n

q

), the index is called Paasche index (PI). 


[image: image9.wmf]å

å

=

=

=

N

i

n

N

i

n

n

q

p

q

p

PI

1

0

1





[image: image10.wmf]å

å

=

=

=

N

i

n

N

i

n

n

p

q

p

q

PI

1

0

1





Paasche price index

Paasche quantity index

Paasche index has the advantage of the term 
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changes as the year of study changes. PI gives a more recent index than LI.

Example 7:


A company has three subsidiaries in Malaysia. The salaries per employee and the number of employees in each subsidiary are given below:




Salary in the year

Number of employees

Subsidiaries

2007

2008    
2007

2008


A

RM 2300
RM 2400
286

300



B

RM 1800
RM 1850
190

200



C

RM 2200
RM 2400
350

366

(a) Find the Laspeyres salary index of the company in the year 2008 using year 2007 as base year.

(b) Find the Paasches salary index of the company in the year 2008 using year 2007 as base year.

Example 8:

A shop sells three models of air-conditioners. The unit price of each model and the number of units sold in each year are given below:




Unit price of the year
Quantity sold in the year

Model

2007

2008    
2007

2008


A

RM 1400
RM 1360
286

300



B

RM 1200
RM 1160
190

200



C

RM 1150
RM 1140
350

288

(a) Find the Laspeyres price index of the air-conditioners as a whole sold by the shop in the year 2008 using year 2007 as base year.

(b) Find the Paasches quantity index of the air-conditioners as a whole sold by the shop in the year 2008 using year 2007 as base year.
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