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CHAPTER ONE
LINEAR EQUATIONS AND THEIR INTERPRETATIVE APPLICATIONS
Introduction: 
Quantitative method, old and newly created, coupled with innovative applications of the rapidly evolving electronic computer and directed toward finance problems, resulted in a new field of study called quantitative methods, which has become part of the curriculum of colleges of business. The importance of quantitative approaches to financial problems is now widely accepted and a course in quantitative method, with financial applications is included in the core of subjects studied by all banking and finance students. This lecture serious develops quantitative method in the applied context required for an understanding of the quantitative approach to finance problems.
1.1 Linear Equations and Functions
Equation: A mathematical statement which indicates two algebraic expressions are equal.
Example: Y = 2X + 3
Linear equations: - Are equations whose terms (the parts separated by +,, -,, = signs)
- Are a constant, or a constant times one variable to the first power
Example: 2X – 3Y = 7
* No X2, No X/Y, and no XY terms are allowed. 
-Linear equations are equations whose slope is constant throughout the line.
- The general notion of linear equation is expressed in a form of Y = mx + b where
m = Slope, b = the Y-intercept, Y = dependent variable and X =independent variable.
· If Y represents total cost, m will be marginal cost, and b will be the fixed cost x the independent variable that may be number of unit produced, labor, machines, or any type of resource utilized. 
Example	
1. ABC Company sells calculators. A calculator is sold for $34per unit.
I. Write the equation for total revenue in terms of the number of calculators sold
II.  Plot the graph of the equation
III. What will the revenue be if 100 units are sold

Slope
· The slope of a line describes the steepness of a line segment. Numerically, the slope of a straight line is the ratio of the rise (or fall) to the run between two points on the line where the rise or fall is the vertical separation and the run is the horizontal separation of the two points. 
i.e. slope=M=Rise or fall/Run= difference of Y`s/difference of X’s= Y2-Y1/X2-X1 = Vertical change/Horizontal change
Equation of a line
1. Slope-intercept form
This way of developing the equation of a line involves the use of the slope & the intercept to formulate the equation. 
Often the slope & the Y-intercept for a specific linear function are obtained directly from the description of the situation we wish to model. 
Example # 1 
Given Slope = 10 
Y-intercept = +20, then 
Slope-intercept form of the equation is
Y = mx + b 
Y = 10X + 20 

EX. A sales man has a fixed salary of br. 200 a week In addition; he receives a sales commission that is 20% of his total volume of sales. State the relationship between the sales man’s total weekly salary & his sales for the week. 
Answer Y = 0.20X + 200.
Point slope form (This when slope and at least one point is given)  
Example:
1. Find the equation of the line with slope 2 that passes through point (5, 7)
2.  A sales man earns a weekly basic salary plus a sales commission of 20% of his total sales. When his total weekly sales total br. 1000, his total salary for the week is 400. Derive the formula describing the relationship between total salary and sales. 
Answer Y = 0.2X + 200.
3. If the relationship between Total Cost and the number of units made is linear, & if costs increases by br. 7.00 for each additional unit made, and if the Total Cost of 10 units is br. 180.00. Find the equation of the relationship between Total Cost (Y) & number of units made (X) 
Answer: Y = 7X + 110 
Two points form for a straight line
Here we can first compute the slope, then use this value of  m together with it either point in the point-slope form Y – Y1 = m (X – X1) to generate the equation of a line. 
Example #1 given (1, 10) & (6, 0) 
Answer Y = -2X + 12 
#2 A salesman has a basic salary &, in addition, receives a commission which is a fixed percentage of his sales volume. When his weekly sales are Br. 1000, his total salary is br. 400. When his weekly sales are 500.00, his total salary is br. 300. Determine his basic salary & his commission percentage & express the relationship between sales & salary in equation form. 
Answer: Y = 0.2X + 200 :.
#3 A printer costs a price of birr 1,400 for printing 100 copies of a report & br. 3000 for printing 500 copies. Assuming a linear relationship what would be the price for printing 300 copies? 
Answer: Y = 4X + 1000 :
Cost = 4.0 (300) + 1000 = br. 2200 







Application of Linear equations 
1..2 Linear cost output relation  – VC,, FC,, TC,, AC,, MC,, TR,, ::
            
                C/R
                      TR (Total Revenue)

                  TC (Total cost)
	BEP

                                  FC (Fixed cost)

         Q
	BEQ
 
Hint:   TC = TVC + TFC
           TR = PQ
          TP = TR – TC
          BEP = TR=TC
Breakeven Analysis 
Break-even point is the point at which there is no loss or profit to the company. It can be expressed as either in terms of production quantity or revenue level depending on how the company states its cost equation.
Manufacturing companies usually state their cost equation in terms of quantity (because they produce and sell) whereas retail business state their cost equation in terms of revenue (because they purchase and sell) 
Case 1: Manufacturing Companies 
Consider a Company with equation 
TC = VC + FC / Total cost = Variable cost + Fixed cost 
· TR = PQ/ Total Revenue = Price x Quantity
    BEQ Formula        
Example:  1. A manufacturing Co. has a Total Fixed Cost of Br. 10, 000 & a Unit variable cost of Br. 5 if the company can sell what it produces at a price of Br. 10. 
a) Write Total cost, Revenue, and Profit functions 
b) Find the breakeven point in terms quantity and sales volume
c) Show diagrammatically the Total Revenue, Total Cost, Fixed cost functions and, profit and loss areas 
2. A manufacturing company has a fixed cost of 60000 birr and variable cost of birr 4 per unit made and sold. Selling price is birr 10 per unit. 
a. Write cost,  revenue and  profit function
b. Compute profit if 2000 units are made and sold
c. Find break even quantity 
d. Find break even revenue 
e. Compute marginal cost of 100 units of production
f. If because of a short time problem the maximum capacity of the company can produce is 8,000 units, should it shut down its operation? Why or why not?
Case 2 Merchandising /Retail Business 
Breakeven Revenue = BEQ X P 
Assume a bus. Firm with product A has the following cost & revenue items. 
Variable cost of A = 100 br. 
Selling price = 150 br. 
Markup = Selling price – Variable cost = 150 – 100 = 50
The mark up percentage on retail price is called a margin
Margin =    markup   X 100%
                 Selling price 
     BER Formula for retail business       
Example 
1. Assume that ABC company uses a margin of 40% on all items it purchases for resale, so that the firm sells $ x worth of merchandise. The company also incurred selling expenses which it budgeted at 15% of the volume of sales. The company also budgets fixed expenses at $ 600.
I. Write the equation relating total cost and sales volume
II. What will total cost and net profit before taxes on sales of $ 80,000
III. What is the breakeven level of sales volume 
2. Top mgt of Ajax Company has set a Margin of 40% of retail price. Other variable costs are estimated at $ 0.10 per birr of sales. Fixed cost is projected at $ 63,000.
I. Write the linear cost-sales model relating total cost Y to sales volume X
II. What is the breakeven level of sales volume
III. What will total cost and net profit before taxes be if the company sales $ 250,000
3. A retail co. plans to work on a margin of 44% of retail price & to incur other Variable Cost of 4%. If is expected Fixed cost of Br.. 20,000..
i.. Find the equation relating total Cost to sales
ii.. Find the profit if sales are Br.. 60,000
iii.. Find the breakeven revenue
iv. If profit is Br. 15,000 what should be the revenue level?






















Chapter Two
Matrix
A matrix is a rectangular array of numbers. Matrices are enclosed in grouping symbols such as parentheses or brackets. Matrix algebra is applicable to only linear equation systems.  Matrix enables an organized presentation of huge volume of data in a more manageable set.
A matrix with a dimension m by n means that “a matrix with m rows and n columns” or a matrix having m by n order.
The numbers found in the matrix are called components, entries or elements.

· Types of Matrices
a) Vector matrix:  This refers to the kind of matrices, which are identified to have only one row or one column. Row matrix is a vector matrix with only one row.

Example:  A = 
However, if a vector matrix consists of only one column, then we call it column Matrix denoted as;	

A = 
b) Square Matrix
· A matrix is said to be a square matrix if and only if the number of rows and columns of the matrix are equal.  It can be denoted as 



 A = 	B=	                              C =,
c) Identity Matrix
· A matrix involving all of its diagonal entries equal to one and elsewhere zeros is an identity matrix 
           A = = (aij)mxn represents an identity matrix where the entries a11 ,a 22, . . .  amn(m=n) are equal to 1 and the rest of the entries equal to zero. 
Example         
	A=	
d)  Zero Matrixes 
A matrix is said to be a zero matrix such that all its entries are equal to zero
Example  
	X=	
e)  Equal matrices 
Two matrices are equal if and only if, they have the same order and each entry in one matrix is identical with the corresponding entry of the other matrix.
· ;
Then A  B, but A = C
· Matrix Operations
Addition and subtraction of Matrices 
Two or more matrices can be added /subtracted if they are of the same size.  This means that the number of rows and columns of the matrices are the same (equal).
Example:     If 	and 	

Then the solution is that 	A + B =  +

· 

Similarly, 


· Multiplication of Matrices: two matrices can be multiplied together only, if the number of columns of the first matrix is equal to the number of rows of the second matrix. When this condition is satisfied, the two matrices are said to be “conformable for multiplication”. If it is conformable for multiplication, the result of the multiplied matrices will contain the number of rows from the first matrix and number of columns from the second matrix


Example: 1 Given  and
Find AB = ------. Here A.B will be a2x2matrix. Then, 


AB =   






Example 2: Given, and; then AB = ----------. 
In this case the product matrix will be of a 3x2 dimension. 



Exercises
Multiply the following matrices
· 

If  , and then, AB = ---------------



Given , and Then, AB =…….
Inverse of a Matrix: two square matrices are inverse of each other if their product is the identity matrix (I).That is, for a given matrix, A whose inverse is denoted by A-1, the following property will hold true. 
AA-1  =   I   =   A-1A


· It follows certain rules in finding the inverse of a given matrix.  The rule is performing matrix row operation.
· Matrix Row Operations: matrix row operations consist either of the following operations:
a) Multiplying or dividing a row by a non-zero constant number
b) Adding a multiple of one row to another
c) Interchanging two rows (as need be)

Illustration 

Find the inverse of 	  A =  

Solution:      convert 3 in the first row in to 1 and convert 1 in the second row in to zero

1/3R1  R1 new  
Proceed to the 2nd column and compute for a one and a zero in the 2nd and 1st rows respectively.
First, -2/3R2new + R1 and second 3R2  R2 new row operations will result in;



Then the inverse of a matrix A-1is given by 
· Gauss-Jordan Inversion Method: we can use the Gauss-Jordan Inversion Method to find the inverse of matrices. Gauss Jordan is an application of linear equations, which results in matrix solution of linear equations. Gauss Jordan method is a row operation procedure where the coefficient matrix must be transformed into an identity matrix and its subsequent right hand side values are the solution sets for the system of linear equations. To find the inverse of matrices using the Gauss-Jordan Inversion Method, the steps that must be followed are:
a) Step 1: Write the given matrix at the left and the corresponding identity matrix next to it at the right.
b) Step 2: Select and carryout row operations that will convert the given matrix into identity matrix and apply the same operations to the matrix at the right.
c) Step 3: When the left matrix becomes the identity matrix, the matrix on the right will be the desired inverse.

· MATRIX APPLICATIONS
Solving Systems of Linear Equations
Systems of linear equations can be solved using different methods. Some are
i..Estimation method – for two (2) variable problems (equation)
ii.. Matrix method
- Inverse method
- Gaussian method
Inverse method:
Step 1.. Change the system of linear equation into matrix form.. The result will be 3 different matrices constructed using coefficient of the variables,, unknown values and right hand side (constant) values
2.. Find the inverse of the coefficient matrix
3.. Multiply the inverse of coefficient  matrix with the vector of constant,, and the resulting values are the values of the unknown matrix..
eg.. 2X + 3Y = 4 
       X + 2Y = 2
Answer  X = 2 and Y = 0 

Limitations of inverse method
- It is only used whenever the coefficient matrix is square matrix
- In addition to applythe method the coefficient matrix needs to have an inverse
- It doesn’t differentiate between no solution and infinite solution cases.
Gaussian method
It is developed by a mathematician Karl F. Gauss (1777-1855). It helps to solve systems
Of linear equations with different solutions approaches i.e unique solutions, no solution, infinitely many solutions
Step: 1.Change the system of linear equation in matrix form 
         2. Augment the coefficient matrix with vector of constant 
         3. Change the coefficient matrix into identity form by applying elementary row operation and apply the same on the vector of constant. The resulting values of the vector of constant will be the solution or the value of  the unknown
Example: 2X + 3Y = 4
                X + 2Y = 2

Exercise
a. Solve the following systems of linear equations using the estimation, inverse and Gaussian
             2x + 3y = 17
 X + 2y = 10 
b. 2x + 2y + 3z = 3
             y + z = 2
                  x + y + z = 4 (use Gauss Jordan procedures)

· Markov Process
Consider a sequence of experiments (trials), each having the same set of possible outcomes. The fundamental assumption for this process is that the probabilities of various outcomes depend on the outcomes of previous experiments.  In fact the probability of an outcome may totally depend on all the preceding experiments or may also be determined by the outcome of the preceding example (one experiment).  For the second situation, where the probability of outcomes depends on the preceding experiment, the sequence of experiments is called a Markov process.

Definition:  
A Markov process is a sequence of experiments in which each experiment has m possible outcomes E1, E2, . . .,Em& the probability of each outcome depends only on the outcome of the previous experiment. 
Example
· Repeat purchases may depend up on the product purchased last
· The probability that the price of an item will increase /remain the same/ decline may depend on how the same behaved the previous unit of time.
· The probability that the number of voters will increase /decrease or remain the same may depend on the trend changes of the previous election round. 
Transition Matrix
It is an effective tool of presenting the behavior of Markov process.  Suppose that a Markov process has m mutually exclusive outcomes E1, E2, E3, . . . .,Empossible for each  experiment. 
The general form of a transition matrix for this set of experiments is shown below
			     Next state (outcome)

	Current state
			
A state corresponds to the outcome of an experiment.  Thus, a system in one of m possible current states will have one of m possible states after the conclusion of an experiment.
The transition matrix consists of elements Pij which represent the conditional probability that the system will move from a current state I to a next state j.

It is also possible to model the system as 


NB. 1. When i =j, it denotes that probability of remaining in the same state
2. When ij, denotes the probabilities of moving from one state toanother

 3. Transition matrix must be in square matrices, i.e.

For a transition matrix to function, it must satisfy the following two conditions: 

a) The elements should be such that 


b) The sum of all elements in each row should equal 1 for all 

Given the current states for a Markov process Xn , the revised states following the next experiment (transition) can be computed by the matrix multiplication.
That is, 
Where     Xn+1 is the period for which a forecast is made 
	Xn is the current state and
	  P is the probability of the states to be in state ij
Note: in the long run the proportion tends to settle down to equilibrium that is called steady state. Steady state is a state in which the long run proportion will remain constant.
	
Illustration Exercise 
1. Currently it’s known that 80% of customers shop at store 1 & 20% shop at store 2. In reviewing a past data suppose we find that out of all customer who shopped at store 1 in a given week 90% remain loyal for the next week (store one again), 10% switch to store 2. On the other hand, out of all customers who shopped at store 2, in a given week 80% remains loyal for the next week (store 2 again), 20% switch to store 1. 
a. What will be the proportion of customers shopping at store 1 & 2 in each of the next two weeks
b. What will be the proportion in the long run

2. A division of the ministry of public health has conducted a sample survey on the public attitude towards smoking. From the results of the survey the department concluded that currently only 20% of the population smokes cigarette & every month 10% of non- smokers become smokers where as 5% of smokers discontinue smoking. 
a. What will be the proportion of smokers and nonsmokers  in each of the next two weeks
b. What will be the proportion in the long run






























Chapter Three
Linear Programming
· Linear Programming – is a method of determining the optimum allocation of scarce resources.  
· More formally, linear programming is a technique for the optimization of a linear objective function, subject to linear equality and linear inequality constraints.
· Optimization can be maximization of profit, output, total revenue or minimization of cost, time, wastage and energy. 
· Some of the applications of linear programming are:
· Efficient allocation of scarce resources
· Scheduling production and inventory
· The linear programming model consists of the following components:
· Decision variables: Mathematical symbols representing levels of activity of an operation
· Objective function: A linear relationship reflecting the objective of an operation (to maximize profit or to minimize cost) 
· Constraint: A linear relationship representing a restriction on decision making 
· Assumptions of Linear Programming

· Linearity
· Certainty
· Non-negativity
· Deterministic
Solution Approaches to LP Problems
· There are two approaches to solve linear programming problems:
· The graphical solution method
· The simplex solution method
Graphical Method
· A graphical solution is limited to linear programming problems with only two decision variables. 
· It is a relatively straightforward method for determining the optimal solution to certain linear programming problems.

The following are the steps to be followed in solving LP problems graphically:
· Define the problem mathematically/ formulate linear programming model
· By treating each inequality as equality draw graph by constraints
· Point out the feasible region/ feasible solution area in the graph
· Point out the corner points in the graph
· Determine out the value of objective function at these corner points
· Find out the optimal solution and the optimal value of objective function
· Interpret the results

EXAMPLE 
1. Given the following linear programming model
i) Max profit= x1 +2x2
Subject to   x1+x2<  5
                   2x1+ 3x2<12
                   X1, X2 > 0
Required:
a. Draw the graph of the problem and identify the feasible solutions
b. Determine the values of x1, x2 and the maximum profit 


ii) Minimize cost = 5x1 + 4x2
Subject to: 3x1+ 2x2> 12
                  8X1+ x2> 16
                     X1, x2> 0
Required:
c. Draw the graph of the problem and identify the feasible solutions
d. Determine the values of x1, x2 and the minimum cost 

2. Star Insulating Company manufactures two types of storm windows. Model H, the heavy duty and model R, the regular. Model H sells for birr 35 per window and costs birr 26 per window to make. Whereas model R sells for birr 28 and costs birr 20 to make. To make one model H windows it requires four hours on machine A and three hours on machine B ; Whereas to make one model R windows, it takes five hours on machine A and two hours on machine B. Production schedule indicates that during the coming week Machine A is available for at most 30 hours and machine B for at most 19 hours. How many of each window should the company make in the coming week in order to maximize its profit? What is the maximum profit?

Simplex method
MAXIMIZATION PROBLEMS
Step 1	
Formulate LPP Model
Step 2
Standardize the problem
i.e Convert constraint inequality into equality form by introducing  a variable called Sack variable.
Slack Variables:
A sack variable(s) is added to the left hand side of a < constraint to covert the constraint inequality in to equality. The value of the slack variable shows unused resource.

Slack variables represent unused resource or idle capacity. Thus, they don’t produce any product and their contribution to profit is zero.

Slack variables are added to the objective function with zero coefficients
Step 3
Obtain the initial simplex tableau
To represent the data, the simplex method uses a table called the simplex tableauor the simplex matrix.

Compute Cj – Zj.  If all Cj – Zj Values are zeros and negatives, you have reached optimality if not proceed to step four 

Step 4:
Choose the “incoming” or “entering” variables
Note: 
The entering variable is the variable that has the most positive value in the Cj - Zjrow also called as indicator row. Or the entering variable is the variable that has the highest contribution to profit per unit.
The column associated with the entering variable is called key or pivot column 

Step 5:
Choose the “leaving “or “outgoing” variable
==> In this step, we determine the variable that will leave the solution for entering variable 
Note: 
· The row with the minimum or lowest positive (non-negative) replacement ratio shows the variable to leave the solution.

Replacement Ratio (RR) = Solution Quantity (Q)
                                               Corresponding values in pivot column 




Note: RR>0

· The variable leaving the solution is called leaving variable or outgoing variable.
· The row associated with the leaving variable is called key or pivot row 
· The element that lies at the intersection of the pivot column and pivot row is called pivot element
Step 6:
Repeat step 3-5 till optimum basic feasible solution is obtained. 
Or: repeat step 3-5 till no positive value occurs in the Cj - Zj row.
Note:
· Divide each element of the pivot row by the pivot element to find new values in the key or pivot row.
· Perform row operations so that the pivot is 1 and  all other entries for the pivot column equal to zero.

Example 
Solve the following linear programming model using Simplex Method.



                        Maximize Z = 9X + 7X


                       Subject to: 12X + 4X ≤ 60


                                           4X + 8X  ≤ 40


                                             X , X  ≥ 0





CHAPTER FOUR
MATHEMATICS OF FINANCE
Interest 
Interest is the price paid for the use of a sum of money over a period of time. It is a fee paid for the use of another’s money, just rent is paid for the use of another’s house. A savings institution (Banks) pays interest to depositors on the money in the savings account since the institutions have use of those funds while they are on deposit. On the other hand, a borrower pays interest to a lending agent (bank or individual) for use of the agent’s fund over the term of the loan. Interests are of two types: simple interest and compound interest.
1. Simple Interest 
If interest is paid on the initial amount of money invested or borrowed only and not on subsequently accrued interest, it is called simple interest. Simple interest generally used only on short-term loans or investments – often of duration less than one year.


Examples:
i. Compute the interest on birr 840 at 6 percent for 10 years.
ii. Find the interest rate if birr 1,000 earns 45 interest in six months.
iii. Find the Interest on Br. 5, 000 at 10% for 45 days.
iv. How long will it take if Br. 10, 000 is invested at 5% simple interest to double in value?

1.1. Future Value of Simple Interest
The formula to compute a future value of a simple interest is:


Examples:
i. Find the future value if birr 20,000 is borrowed at 6 percent for 3 months.
ii. Find the future value of birr 5,000 at 10 percent for 9years.
i. How much will Franco have to invest now in the employees’ 8 percent savings account in order to have $600 a year from now?
ii. Find the present value of $1,000 at 9 percent due 8 months from now.
2. Compound Interest
If the interest, which is due, is added to the principal at the end of each interest period (such as a month, quarter, and year), then this interest as well as the principal will earn interest during the next period. In such a case, the interest is said to be compounded. The result of compounding interest is that starting with the second compounding period; the account earns interest on interest in addition to earning interest on principal during the next payment period. Interest paid on interest reinvested is called compound interest. 
The sum of the original principal and all the interest earned is the compound amount.
2.1. Future Value of Compound Interest
The following is the formula to compute the future value of a compounding interest.


Where:


The conversion period:
	Conversion
	Number of conversions per year (m)

	Daily
	365

	Monthly
	12

	Quarterly
	4

	Semi-annually
	2

	Annually
	1


Examples:
i) Find the future value of $1,000 at 7 percent per year for 10 years.
a. Compounded annually
b.  Compounded semi-annually
c. Compounded quarterly
d. Compounded monthly
3. Ordinary Annuities
An ordinary annuity is a series of equal periodic payments in which each payment is made at the end of the period. In our work we shall use the following symbols:
· n = Number of periods
· i = Interest rate per period
· R = Payment per period
· F = Future value of the annuity





3.1. Future Value of Ordinary Annuities
The formula to compute the future value of ordinary annuities is as follows:


Examples:
i) If $100 is deposited in an account at the end of every quarter for the next five years, how much will be in the account at the time of the final deposit if interest is 8% compounded quarterly?
ii) Sums of $500 are deposited in an account at the end of each 6-month period for 25 years. Find the amount in the account after the last deposit is made if interest is computed at 6% computed semi-annually.
3.2. Sinking Fund of Ordinary Annuities
A sinking fund is a fund into which periodic payments are made in order to accumulate a specified amount at some point in the future. The needed amount here is the periodic payment. The formula to compute a sinking fund periodic payment (R) is as follows:


Examples:
i) Mesfin Industrial engineering wants to accumulate $100,000 to purchase replacement machinery eight years from now. To accomplish this, equal semi-annual payments are made to a fund that earns 7% interest compounded semi-annually. Find the amount of each payment.
ii) How much should be deposited in a sinking fund at the end of each quarter for five years to accumulate $100,000 if the fund earns 8% compounded quarterly?

3.3. Ordinary Annuity-Present Value
The use of present value annuity calculations arise when we wish to know what lump sum deposited in account now, if this sum and the interest it earns, are to provide equal periodic payments for a defined period of time, with the last payment making the balance in account zero.
By conclusion, the formula for the present value of ordinary annuity can be given as follows:



Where, 
	PMT = Periodic payment
	i = rate per period
	n = no of payment 
	PV = Present value of all payments

Illustration:  
What sum deposited now in an account paying 8% compounded quarterly will provide quarterly payments of birr 1000 for 10 years if the first payment is to be made three months from now? How much is the interest?
Solution:
	Given: PMT = 1000
	     	    n = 4x10 = 40

	               
	
Then the amount deposited now should be; 	



          	
   	 = 1000[27.35548]
             = 27355.48 birr

Ex. What is the present value of an annuity that pays Br. 400 a month for the next five years if money is worth 12% compounded monthly?
3.4 Amortization
In many financial transactions, a current obligation is discharged by making a series of payments in the future. After the last payment, the obligation ceases to exist (it is dead) and it is said to have been amortized by the payments. Give the amount of the loan (the current principal, P), the number of periods (n), and the interest rate (i), the quantity to be calculated is R, the amount of the periodic payment. The formula to compute the periodic payment to amortize an obligation is as follows:


Examples:
i) Sami borrowed $5,000 to buy a car. He will amortize the loan by monthly payments over a period of three years.
a. Find the monthly payment if interest is 12 percent compounded monthly.
b. Find the total amount Sami will pay.
ii) A company has borrowed $50,000 at 10% compounded quarterly. The debt is to be amortized by equal payments each quarter over 15 years.
a. Find the quarterly payment.
b. How much interest will be paid?
4.5 Mortgage Payments:
 Specially, is typical home purchase transaction, the homebuyer, pays part of the cost in cash and borrows the remainder; usually from a bank or savings and loan institution.  As a security for the loan, the lending agency obtains conditional title to the property.  The buyer amortizes the indebtedness by periodic payments over a period of time. Typically, payments are monthly and the time period is long, 30 years is not unusual.   

* Mortgage payments:  is arrangement or agreement whereby regular payments are made in order to settle an initial sum of money borrowed from any financial source.  Such payment is made until the outs ending debt gets down to zero. 
Formula for Mortgage Payment 




PV = The present value of the loan borrowed
i     = interest rate per interest period
n     = Total number of payment periods 
PMT = Amount of periodic payments
Exercise:  
Ato Assefa purchased a house for Br. 1 000,000. He made a 20% down payment with the balance amortized by a 30 year mortgage at an annual interest of 12% compounded monthly so as to amortize/ retire the debt at the end of the 30th year. 
Required: 
1. Find the periodic payment 
2. Find the interest charged. 
3. Total payment 
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