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Unit 1: Time Value of Money 

Present Value 

Present value (PV) is the current value of a future sum of money or stream of cash flows given a 

specified rate of return. Future cash flows are discounted at the discount rate, and the higher the 

discount rate, the lower the present value of the future cash flows. 

The formula for present value is: 
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• PV = CF/(1+r)n  

• CF = cash flow in future period 

• r = the periodic rate of return or interest (also called the discount rate or the required rate of 

return) 

• n = number of periods 

Example: 
Assume that you would like to put money in an account today to make sure your friend has enough 
money in 5 years to buy a bike. If you would like to give your child 660000 in 5 years, and you 
know you can get 10% interest per year from a savings account during that time, how much 
should you put in the account now?  
 
PV = 660000/ (1 + .01)^5 = 409808.073/- 
 

Future Value 

The value of an asset or cash at a specified date in the future that is equivalent in value to a 
specified sum today. It refers to a method of calculating how much the present value (PV) of 
an asset or cash will be worth at a specific time in the future. There are two ways to calculate FV:  

• For an asset with simple annual interest: = Original Investment x (1+(interest 
rate*number of years))  

• For an asset with interest compounded annually: = Original Investment x ((1+interest 
rate)^number of years) 

 

Example: 
 
1) 20,000 invested for 10 years with simple annual interest of 5% would have a future 
value of  
 
FV = 20000(1+(0.05*10)) 
     = 20000(1+0.5) 
     = 20000*1.5 
     = 30000 
2) 20,000 invested for 10 years at 5%, compounded annually has a future value of : 
 
FV = 20000(1+0.5)^10) 
     = 10000(1.05)^10 
     = 32577.8926 
      

Annuities 

../../Users/Abhinav%20Srivastav/Downloads/Ambitiousbaba.com
../../Users/Abhinav%20Srivastav/Downloads/test.ambitiousbaba.com


Ambitiousbaba.com                                                                                                                  Online Mock Tests 

 

4 Best Study Materials and Mock Tests for JAIIB/CAIIB Exams 

 

An annuity is a series of payments made at equal intervals. Examples of annuities are regular 
deposits to a savings account, monthly home mortgage payments, monthly insurance 
payments and pension payments. Annuities can be classified by the frequency of payment dates. 

• Ordinary Annuity: Payments are required at the end of each period. For example, straight 
bonds usually pay coupon payments at the end of every six months until the bond's 
maturity date. 

• Annuity Due: Payments are required at the beginning of each period. Rent is an example of 
annuity due. You are usually required to pay rent when you first move in at the beginning 
of the month, and then on the first of each month thereafter. 
 
 

Present Value of an Annuity 

The present value an annuity is the sum of the periodic payments each discounted at the given rate of 
interest to reflect the time value of money. 
PV of an Ordinary Annuity = R (1 − (1 + i)^-n)/i 
PV of an Annuity Due = R (1 − (1 + i)^-n)/i × (1 + i) 
Where, 
   i is the interest rate per compounding period; 
   n are the number of compounding periods; and 
   R is the fixed periodic payment. 

Example : 
1. Calculate the present value on Jan 1, 2018 of an annuity of 10,000 paid at the end of each 
month of the calendar year 2018. The annual interest rate is 24%. 
Solution 
We have, 
Periodic Payment       R  = 10,000 
Number of Periods      n  = 12 
Interest Rate          i  = 24%/12 = 2% 
Present Value   
       PV = 10000 × (1-(1+2%)^(-12))/2% 
                          = 10000 × (1-1.02^-12)/2% 
                          = 10000 × (1-0.7885)/2% 
                          = 5000 × 0.11255/2% 
                          = 5000 × 21.15 
                          = 105,750 

 

Net Present Value 

The net present value or net present worth applies to a series of cash flows occurring at 
different times. The present value of a cash flow depends on the interval of time between now and 
the cash flow. It also depends on the discount rate. NPV accounts for the time value of money. These 
three possibilities of net present value are briefly explained below: 
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• Positive NPV: If present value of cash inflows is greater than the present value of the cash 
outflows, the net present value is said to be positive and the investment proposal is 
considered to be acceptable. 

• Zero NPV: If present value of cash inflow is equal to present value of cash outflow, the net 
present value is said to be zero and the investment proposal is considered to be acceptable. 

• Negative NPV: If present value of cash inflow is less than present value of cash outflow, the 
net present value is said to be negative and the investment proposal is rejected. 
 

Net present value method  

Net present value method (also known as discounted cash flow method) is a popular capital 
budgeting technique that takes into account the time value of money.  It uses net present value of 
the investment project as the base to accept or reject a proposed investment in projects like 
purchase of new equipment, purchase of inventory, expansion or addition of existing plant assets 
and the installation of new plants etc. 
 
To be at Net Present Value you also need to subtract money that went out (the money you invested 
or spent): 

• Add the Present Values you receive 

• Subtract the Present Values you pay 
Example  

Company A is considering a new piece of equipment. It will cost Rs. 6,000 and will produce a cash 
flow of Rs. 1,000 every year for the next 12 years (the first cash flow will be exactly one year from 
today). 

What is the NPV if the appropriate discount rate is 10%? 
You can either discount each individual cash flow or recognise that the Rs. 1,000 cash flows are 
just a twelve year annuity. So, 

PV = a/i[l -1/(1 +i)n] 
PV= 1,000/0.1 [1 - 1/(1.1)12] 
PV = Rs. 6,814 

Adding this to the original investment gives an NPV of 
NPV = Rs. 6,814 - Rs. 6,000 
NPV =Rs. 814 
 

Unit 2: Sampling Methods 

Sampling 

Sampling is a process used in statistical analysis in which a predetermined number of observations 

are taken from a larger population. The methodology used to sample from a larger population 

depends on the type of analysis being performed. 
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Types of sampling  

There are two methods of selecting from populations 

• Non- random or judgement sampling  

• Random or probability sampling 

Random Sampling 

A probability sampling method is any method of sampling that utilizes some form of random 

selection. In order to have a random selection method, you must set up some process or procedure that 

assures that the different units in your population have equal probabilities of being chosen. 

Type of Random Sampling 

There are four main type of random sampling 

1. Simple Random Sampling (SRS) 

2. Stratified Sampling 

3. Cluster Sampling 

4. Systematic Sampling 

• Simple Random Sampling (SRS): Simple Random Sampling selects samples by methods 
that allow each possible sample to have an equal probability of being picked and each item 
in the entire population to have an equal chance or being included in the sample. 

• Systematic Sampling: In systematic sampling, elements are selected from the population 
at a uniform level that is measured in time, order, or space. If we wanted to interview 
every twentieth student on a college campus, we would choose a random starting point in the 
first twenty names in the student directory and then pick every twentieth name thereafter. 

• Stratified Sampling: To use stratified sampling, we divide the population into relatively 
homogenous groups, called strata. Then we use one of two approaches. Either we select at 
random from each stratum a specified number of elements corresponding to the proportion of 
that stratum in the population as a whole or we draw an equal number of elements from each 
stratum and give weight to the results according to the stratum’s proportion of total 
population. 

• Cluster Sampling: In cluster sampling, we divide the population into groups or clusters and 
then select a random sample of these clusters. We assume that these individual clusters are 
representative of the population as a whole. If a market Research team is attempting to 
determine by sampling the average number of television sets per household in a large city, 
they could use a city map and divide the territory into blocks and then choose a certain 
number of blocks (clusters) for interviewing. Every household in each of these blocks would 
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be interviewed. A well designed cluster sampling procedure can produce a more precise 
sample at considerably less cost than that of simple random sampling. 

 

Sampling distribution 

A sampling distribution is a probability distribution of a statistic obtained from a larger number of 

samples drawn from a specific population. The sampling distribution of a given population is the 

distribution of frequencies of a range of different outcomes that could possibly occur for a statistic of a 
population.  

Standard Error 

Standard deviation of the distribution of the sample means is called the standard error of the mean. 

Numerical on Sampling 

Q1. A sack contains 3 pink balls and 7 green balls. What is probability to draw one pink ball and two 

green balls in one draw? 

(a)  

(b)  

(c)  

(d)  

(e)  

Ans(b) 

Out of (3+ 7) = 10 balls, three (one pink & two green) balls are expected to be drawn  

So, required probability =   

                                             =  

                                            =   

                                             =  

 

Q2.A sack contains 4 black balls 5 red balls. What is probability to draw 1 black ball and 2 red balls in 

one draw? 

(a) 11/19 
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(b) 10/21 

(c)12/22 

(d) 19/11 

Ans: B 

Solution : 

Out of 9, 3 (1 black & 2 red) are expected to be drawn) 

Hence sample space 

n(S) = 9c3 

     = 9!/(6!×3!) 

     = 362880/4320 

     = 84 

Now out of 4 black ball 1 is expected to be drawn hence 

n(B) = 4c1 

     = 4 

Same way out of 5 red balls 2 are expected be drawn hence 

n(R) = 5c2 

     = 5!/(3!×2!) 

     = 120/12 

     = 10 

Then P(B U R) = n(B)×n(R)/n(S) 

i.e 4×10/84 = 10/21 

Unit 3: Correlation and Regression 

Correlation Analysis 

Correlation analysis is applied in quantifying the association between two continuous variables, 
for example, an dependent and independent variable or among two independent variables. 

Regression Analysis 
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Regression analysis refers to assessing the relationship between the outcome variable and one 

or more variables. The outcome variable is known as the dependent or response variable and the risk 

elements, and cofounders are known as predictors or independent variables. The dependent variable 

is shown by “y” and independent variables are shown by “x” in regression analysis. 

Linear Regression 

Linear regression is a linear approach to modelling the relationship between the scalar 

components and one or more independent variables. If the regression has one independent variable, 

then it is known as a simple linear regression. If it has more than one independent variables, then it is 

known as multiple linear regression. Linear regression only focuses on the conditional probability 

distribution of the given values rather than the joint probability distribution. In general, all the real 

world regressions models involve multiple predictors. So, the term linear regression often describes 
multivariate linear regression. 

Correlation and Regression Differences 

 

 

There are some differences between Correlation and regression. 

• Correlation shows the quantity of the degree to which two variables are associated. It does not fix 

a line through the data points. You compute a correlation that shows how much one variable 

changes when the other remains constant. When r is 0.0, the relationship does not exist. When r 

is positive, one variable goes high as the other goes up. When r is negative, one variable goes high 

as the other goes down. 

• Linear regression finds the best line that predicts y from x, but Correlation does not fit a line. 
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• Correlation is used when you measure both variables, while linear regression is mostly applied 

when x is a variable that is manipulated. 

Comparison Between Correlation and Regression 

Basis Correlation Regression 

Meaning A statistical measure that 
defines co-relationship or 
association of two variables. 

Describes how an independent 
variable is associated with the 
dependent variable. 

Dependent and Independent 
variables 

No difference Both variables are different. 

Usage To describe a linear 
relationship between two 
variables. 

To fit the best line and 
estimate one variable based on 
another variable. 

Objective To find a value expressing the 
relationship between 
variables. 

To estimate values of a 
random variable based on the 
values of a fixed variable. 

 

Correlation and Regression Statistics 

The degree of association is measured by “r” after its originator and a measure of linear association. 

Other complicated measures are used if a curved line is needed to represent the relationship. 

../../Users/Abhinav%20Srivastav/Downloads/Ambitiousbaba.com
../../Users/Abhinav%20Srivastav/Downloads/test.ambitiousbaba.com


Ambitiousbaba.com                                                                                                                  Online Mock Tests 

 

11 Best Study Materials and Mock Tests for JAIIB/CAIIB Exams 

 

 

The above graph represents the correlation. 

 

The coefficient of correlation is measured on a scale that varies from +1 to -1 through 0. The complete 

correlation among two variables is represented by either +1 or -1. The correlation is positive when 

one variable increases and so does the other; while it is negative when one decreases as the other 
increases. The absence of correlation is described by 0. 

Correlation Coefficient Formula 
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Simple Linear Regression Equation 

As we know, linear regression is used to model the relationship between two variable. Thus, a simple 
linear regression equation can be written as: 
Y = a + bX 
Where, 

Y = Dependent variable 

X = Independent variable 

a = [(∑y)(∑x2) – (∑x)(∑xy)]/ [n(∑x2) – (∑x)2] 

b = [n(∑xy) – (∑x)(∑y)]/ [n(∑x2) – (∑x)2] 

 

Unit 4:  Time Series 

Time Series  
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Secular trend is caused by basic inherent factors. Business cycle trends are mostly upward. The quality 

of forecast depends on the information provided by past data and its validity. Data or statistical 
information accumulated at regular intervals is called TIME SERIES. 

There are 4 types of variations in time series. 

• Secular Trend 

• Cyclical Fluctuation 

• Seasonal Variation 

• Irregular Variation. 

Secular Trend 
 
In this first type of variation the change comes over a long period of time. A steady increase in 
cost of living recorded by Consumer Price Index is a good example. From year to year there is a 
fluctuation but there is a steady increase in the trend. Let us see the series given here. 
Let us try to detect patterns in the information over regular intervals of time. Then let us try to 
predict to cope with uncertainty. 
 
 

Year 1997 1998 1999 20W 2001 2002 2003 

Number 98 105 116 119 135 156 177 

 
Observations 

There is an increase over time of 7 years. But the increases are not equal. 

Cyclical Fluctuation 

Most common example of a cyclical fluctuation is a business cycle. Over time, there are years when 

business cycle hits peak above the trend line. There are also times when business activity slumps, and 

hits a point below the trend line. Fluctuations in business activity occur many times, and they have 

irregular periods and vary widely in amplitude from cycle to cycle. The time between hitting peaks and 

lows are periods – it can be one or many. The cyclical moves do not follow any regular pattern, they are 

irregular. 

Seasonal Variation 

There is a pattern of change within a year. A doctor can expect the number of flu cases   to increase in 

winter. Hill resorts can expect more tourists during summer. These are regular patterns and can be used 
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for forecasting the amount of flu vaccines required during winter, the doctor's income during winter, the 

hotel bookings in resorts and availability of air and train bookings. 

Irregular Variation 

The value of the variable is unpredictable, changing in a random manner. The effects of earthquakes, 

floods, wars, etc., cannot be predicted. 

As a result of flood, the agriculture output suffers. Then the prices go up at an unprecedented rate. This 
could not be predicted by using time series. 

Even though we described time series as exhibiting one or another variation, in most instances real time 

series will contain several of these components. Then the question is how to measure them. 

Trend Analysis 

There are three main reasons, why we should study the trends: 

• We will be able to describe historical patterns, which will help us to evaluate the success of 
previous policies – long-term direction of the time series is given by secular trend. 

• Past trends will help us to project the future – some growth rate of population, GDP. 
• We will be able to separate the trend component and eliminate it from the series, to get an 

accurate idea of other components like seasonal fluctuations. 

Cyclical variation 

Cyclical variation is a component of the time series, which tends to oscillate above and below the 

secular trend line for periods longer than a year. Seasonal variation makes a complete regular cycle 

within each year and does not affect one year any more than another. Once we identify the secular trend, 

we can isolate the remaining cyclical and irregular components of the trend. Let us assume cyclical 
component explains  most  of the variations left unexplained by the trend analysis. 

Seasonal Variation 

Time series also includes seasonal variation. Seasonal variation is repetitive and predictable. 

This can be defined as movements around the trend line in one year or less. In order to measure 

seasonal variations, time intervals must be measured in small units, like days, weeks, etc. 

Irregular Variation 

The final component is irregular variation. After we have eliminated trend, cyclical and seasonal 

variations from the time series, we may still have unpredictable factor left. Irregular variations occur 

over very short intervals and follow random patterns. We may not be able to isolate them 

mathematically, but we may isolate the causes for the same. For example, an unusually very cold 

winter in a region may increase electricity consumption significantly. Wars may increase air and train 
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travel because of the movement of troops. We may not be able to identify all causes. But over time, these 

random variations tend to correct themselves. 

Unit 5: Estimation 

Estimates 

Estimation refers to the process by which one makes inferences about a population, based on 
information obtained from a sample. 

We can make two types of estimates about a population: a point estimate and an interval estimate. 

A point estimate is a single number that is used to estimate an unknown population parameter If, while 

watching a cricket team on the field, you say. 'Why, I bet they will get 350 runs,' you have made a point 

estimate. A department head would make a point estimate if she said, 'Our current data indicate that this 

course will have 350 students next year.' 

Point estimate 

A point estimate is often insufficient, because it is either right or wrong. If you are told only that 

her point estimate of enrollment is wrong, you do not know how wrong it is, and you cannot be 

certain of the estimate's reliability. If you learn that it is off by only 10 students, you would accept 350 

students as a good estimate of future enrollment. But if the estimate is off by 90 students, you would 

reject it as  an  estimate  of  future enrollment. Therefore, a point estimate is much more useful if it is 
accompanied by an estimate of the error that might be involved. 

Interval estimate 

An interval estimate is a range of values used to estimate a population parameter. It indicates the 

error in two ways: by the extent of its range and by the probability of the true population parameter 

lying within that range. In this case, the department head would say something like, 'I estimate that the 

enrollment in this course next year will be between 330 and 380 and that it is very likely that the exact 

enrollment will fall within this interval.' She has a better idea of the reliability of her estimate. If the 

course is taught in sections of about 100 students each, and if she had tentatively scheduled five 

sections, then on the basis of her estimate, she can now cancel one of those sections and offer an elective 

instead. 

Estimator 

A sample statistic that is used to estimate a population parameter is called an estimator. 

Criteria of a Good Estimator 

Some statistics are better than others. Fortunately, we can evaluate the quality of  a statistic as an 
estimator by using four criteria: 
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• Unbiased: This is a desirable property for a good estimator to have. The term unbiased refers to 

the fact that a sample mean is an unbiased estimator of a population mean because the mean of 

the sampling distribution of sample means taken from the same population is equal to the 

population mean itself.  

• Efficiency: Another desirable property of a good estimator is that it be efficient. Efficiency refers 

to the size of the standard error of the statistic.  

• Consistency: A statistic is a consistent estimator of a population parameter if as the sample size 

increases, it becomes almost certain that the value of the statistic comes very close to the value of 

the population parameter.  

• Sufficiency: An estimator is sufficient if it makes so much use of the information in the sample 

that no other estimator could extract from the sample additional information about the 
population parameter being estimated. 

Relationship between Confidence Level and Confidence Interval 

• You may think that we should use a high confidence level, such as 99 per cent,  in all estimation 

problems. After all, a high confidence level seems to signify a high degree of accuracy in the 

estimate. In practice, however, high confidence levels will produce large confidence intervals, and 

such large intervals are not precise; they give very fuzzy estimates. 

• There is a direct relationship that exists between the confidence level and the confidence interval 

for any estimate. As you set a tighter and tighter confidence interval, you would get to a lower 
and lower confidence level. 

Confidence Intervals 

Statisticians use a confidence interval to express the precision and uncertainty associated with a 
particular sampling method. A confidence interval consists of three parts. 

▪ A confidence level. 
▪ A statistic. 
▪ A margin of error. 

The confidence level describes the uncertainty of a sampling method. The statistic and the 
margin of error define an interval estimate that describes the precision of the method. The interval 
estimate of a confidence interval is defined by the sample statistic + margin of error. 
 
For example, suppose we compute an interval estimate of a population parameter. We might 
describe this interval estimate as a 95% confidence interval. This means that if we used the same 
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sampling method to select different samples and compute different interval estimates, the true 
population parameter would fall within a range defined by the sample statistic + margin of 
error 95% of the time. 
 
Confidence intervals are preferred to point estimates, because confidence intervals indicate (a) the 
precision of the estimate and (b) the uncertainty of the estimate. 

Confidence Level 

The probability part of a confidence interval is called a confidence level. The confidence level 
describes the likelihood that a particular sampling method will produce a confidence interval that 
includes the true population parameter. 
Here is how to interpret a confidence level. Suppose we collected all possible samples from a given 
population, and computed confidence intervals for each sample. Some confidence intervals would 
include the true population parameter; others would not. A 95% confidence level means that 95% 
of the intervals contain the true population parameter; a 90% confidence level means that 90% of 
the intervals contain the population parameter; and so on. 

Margin of Error 

In a confidence interval, the range of values above and below the sample statistic is called 
the margin of error. 
 
For example, suppose the local newspaper conducts an election survey and reports that the 
independent candidate will receive 30% of the vote. The newspaper states that the survey had a 
5% margin of error and a confidence level of 95%. These findings result in the following 
confidence interval: We are 95% confident that the independent candidate will receive between 
25% and 35% of the vote. 
 
Note: Many public opinion surveys report interval estimates, but not confidence intervals. They 
provide the margin of error, but not the confidence level. To clearly interpret survey results you 
need to know both! We are much more likely to accept survey findings if the confidence level is 
high (say, 95%) than if it is low (say, 50%). 
 
Consider the following results of 10 tosses of a coin: H, T, T, T, T, H, T, H, T, T a) Estimate the 
probability of head (H) for this coin. b) Estimate the standard error of your estimate. 
 
Let X denote the toss of a single coin. Further, let X = 1 if a head results, and X = 0 if a tail results. 
This X is a Bernoulli (p) random variable, where p denotes the probability of head. Let pˆ denote 
the estimator of p. 
 
a) The estimated value of p is pˆ = (1 + 0 + 0 + . . . + 1 + 0 + 0)/10 = 0.3. 
b) The estimated standard error of pˆ is √pˆ(1 − pˆ)/n) = √0.3(0.7)/10 = 0.14. 
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Suppose the following data shows the number of the problems from the Practice Problems Set 
attempted in the past week by 10 randomly selected students: 2, 4, 0, 7, 1, 2, 0, 3, 2, 1. 
 
a) Find the sample mean. 
b) Find the sample variance. 
c) Estimate the mean number of practice problems attempted by a student in the past week. 
d) Estimate the standard error of the estimated mean. 
 
a) X = Pn i=1 Xi/n = (2 + 4 + . . . + 2 + 1)/10 = 2.2 
b) S^2=∑n i=1(Xi − X)^2/(n − 1) = (2 − 2.2)^2 + (4 − 2.2)^2 + . . . + (2 − 2.2)^2 + (1 − 
2.2)^2/(10−1) = 4.4 
c) The estimate is X = 2.2 
d) Estimated standard error of X is S/√ n = √ 4.4/10 = 0.66 

 

 
 

Unit 6: Bond Investment 
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Debt 

Debt is a sum of money borrowed by one entity, namely the borrower from another entity, 

namely the lenders. Due to the unavailability of liquid cash, Governments, corporations(big and small) 

and individuals often raise debts to make payments for varied purposes. 

For instance, an organization may borrow from a bank or raise money from other sources to fund its 

working capital requirements. Another instance is a student purchasing an education loan from a bank 

to fund his/her education. This is a form of contract which allows the borrower to borrow money with 

the condition that the money is to be paid back at a later date(specified in the agreement), with added 

interest. 

Governments raise debts to cover their deficit finances which help pay for ongoing activities as well 

as major capital projects. This debt may be issued in the form of loans or by issuing bonds. 

Bonds 

Bond is a debt security, in which the authorized issuer owes the holders a debt and, depending 

on the terms of the bond, is obliged to pay interest (the coupon) to use and/or to repay the principal at 

a later date, termed maturity. A bond is a formal contract to repay borrowed money with interest at 
fixed intervals (ex semi annual, annual, sometimes monthly). 

Bonds provide the borrower with external funds to finance long-term investments, or, in the case 

of government bonds, to finance current expenditure. Bonds and stocks are both securities, but the 

major difference between the two is that (capital) stockholders have an equity stake in the company (i.e., 

they are owners), whereas bondholders have a creditor stake in the company (i.e., they are lenders). 

Another difference is that bonds usually have a defined term, or maturity, after which the bond is 

redeemed, whereas stocks may be outstanding indefinitely. 

• Face Value: Also known as the par value and stated on the face of the bond. It represents the 
amount borrowed by the firm, which it promises to repay after a specified period. 

• Coupon rate: A bond carries a specific rate of interest, which is also called as the coupon rate. 

• Maturity: A bond is issued for a specified period. It is to be repaid on maturity. 

• Redemption Value: The value, which the bondholder gets on maturity, is called the 
redemption value. A bond is generally issued at a discount (less than par value) and redeemed 
at par. 

• Market Value: A bond may be traded on a stock exchange. Market value is the price at which 
the bond is usually bought or sold in the market. 

How Do Bonds Work? 

Consider a government bond as an example. Suppose the Indian Government raised money by selling 6 

per cent coupon, 2012 maturity, and Treasury bonds.  Each bond has a face value of Rupees 1,000/-. 
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Because the coupon rate is 6 per cent, the government makes coupon payments of 6 per cent of Rupees 

1,000 or Rupees 60 each year. When the bond matures in July 2012, the government must pay the face 
value of the bond, Rupees 1000, in addition to the final coupon payment. 

Suppose you have purchased this bond in the year 2009.  If you plan to hold this bond till maturity, then 

the cash flow is shown on the time line below. The initial cash flow is negative and equal to the price you 

have to pay for the bond. Thereafter the cash flows 

equal the annual coupon payment, until the maturity date. On maturity you receive the face value of the 
bond, Rupees 1,000, in addition to the final coupon payment. 

Dealers and brokers quote the figures or the prices which prevail in the bond market. This is essentially 

part of the debt market and you can see the prices quoted on the National Stock Exchange or NSE in the 

papers. Details such as the rate of interest, the year of maturity, price are reported in NSE website/ 
financial papers. A sample of some such trades is given as follows: 

Bond details Coupon Price YTM 
(%) 

GS-CG-2011 6.57 101.40 5.3274 

GS-CG-2012 7.40 101.9690 6.4881 

GS-CC-2020 6.35 91.28 7.6069 

 
Bond Prices and Yields 

In this example we examined the cash flows for a 6 per cent treasury bond. How much would you be 

willing to pay for this stream of cash flows? To find out we have to compare with the interest rate on 

similar securities prevailing at that point in time. Let us presume the interest rate on three year 

maturities offer a return of 5.6 per cent. Thus we use this rate as the discount rate to value the cash 
flows from the bond. 

PV= 60/(1+r)+ 60/(1+r)^2+ 1060/(1+r)^2 

=60/1.056+60/(1.056)^2+1060/(1.056)^3 

=56.82+53.80+900.15 

=1010.77 

Bond Prices are usually quoted as a percentage of their face value. Thus we can say that our 6 per cent 

treasury bonds are worth 101.077 per cent of face value, and its price would usually be quoted as 
101.077. 

As you can notice that the coupon or interest payments on bonds and debentures are an annuity. In 

other words, the holder of our 6 per cent treasury bond receives a regular stream of Rupees 60 for three 
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years. Thus we can also use the annuity formula to value the coupon payments and then add on the 

present value of the final payment or final face value. 

PV = PV (Coupons) plus PV (face value)  

= PV (A, r, n) plus PV (face value) 

=PV (60, 0.056,3) plus PV(1000) 

=60*0.177584/0.056*1.177584 plus 1000divided by1.177584 is equal to 10.65504divided by 
0.0659447 plus 849.19 

=161.58 plus 849.19 is equal to 1010.77 

If we need to value a bond of many years to run before maturity, it is usually better to use the annuity 

formula and separate the coupon or interest payments from the face value. 

Bond Prices and Interest Rates 

As interest rates change, so do bond prices. For example, suppose that investors demanded an interest 

rate of 6 per cent on 3 year Treasury bonds. What would be the price of the Treasury bond valued 
earlier? Just repeat the last calculation with a discount rate of r is equal to 0.06 

PV at 6%=60/1.06+60/(1.06)^2+1060/(1.06)^3 

=56.60+53.40+890 

=1000 

Thus when the interest rate is the same as the coupon rate (6% in our example), the bond sells for its 
face value. 

Now if, we discount the cash flows at a rate higher than the bond's coupon rate, the bond is worth less 

than its face value. Let us see the following example. 

Investors will pay Rupees 1,000 for a six per cent 3 year Treasury bond, when the  interest rate is 6 per 

cent.  Suppose that the interest rate is 10% when coupon is 6%. Now what is the value of the bond? We 
just repeat our initial calculation but with r is equal to 0.10 

PV, 10%=60/1.10+60/(1.10)^2+1060(1.10)^3 

=54.55+49.60+796.40 

=900.55 

The bond sells for 90.055 per cent of face value.  

We conclude that 

When the market interest rate exceeds the coupon rate, bonds sell for less than face value; 
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When the market interest rate is below the coupon rate, bonds sell for more than face value. 

Yield-To-Maturity of Bond 

 
It is the rate of return earned by an investor, who purchases a bond and holds it until the maturity. 

 

Numerical problems on YTM 

Consider a Rs. 1,000 par value bond, whose current market price is Rs. 850/-. The bond carries a 
coupon rate of 8 per cent and has the maturity period of nine years. What would be the rate of return 
that an investor earns if he purchases the bond and holds until maturity? 
 
Solution 
 
If kd is the yield to maturity then, 
850 = 80 (PVIFA kd per cent, 9 yrs) + 1,000 (PVIF kd, 9 yrs) 
To calculate the value of kd, we have to try several values: 
= 80 (PVIFA 12 per cent, 9) + 1,000 (PVIF 12 per cent, 9) 
= 80x 5.328+ 1,000 x (0.361) 
= 426.24 + 361 =787.24 
 
Since, the above value is less than 850, we have to try with value less than 12 per cent. Let us try with 
kd =10 per cent 
= 80 (PVIFA 10 per cent, 9) + 1,000 (PVIF 10 per cent, 9) = 80 
x 5.759 + 1.000 * 0.424 = 884.72 
 
From the above it is clear that kd lies between 10% and 12%. Now we have to use linear 
interpolation in the range of 10% and 12%. Using it, we find that kd is equal to the following: 
 
(884.72-850) / (884.72-787.24) 
34.72 / 97.48 = 10%.+ 
.71=10.71% 
 
Therefore, the yield to maturity is 10.71% 

 

Unit 7: Linear Programming 

This can be solved either ‘graphical’ or ‘simplex’ method. 

Linear Programming refers to several related mathematical techniques that are used to allocate limited 

resources among completing demands in an optimum way. 
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Some examples of resource and marketing constraints: 

• Bank may stipulate certain working capital requirements. 

• Market may not absorb the whole output 

• Capacity constraints 

• Labor availability 

• Raw Material availability 

“Graphical’ Mothod 

 

‘Simplex’ Method 
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Unit 8: Simulation 

Simulation 

Simulation is appropriate to situations where size and/or complexity of the problem make the 

use of other techniques difficult or impossible. For example, queuing problems have been 

extensively studied through simulation. Some types of inventory problems, layout and maintenance 
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problems also can be studied through simulation. Simulation can be used with traditional statistical and 

management techniques. 

Simulation is useful in training managers and workers in how the real system operates, in 

demonstrating the effects of changes in system variables and real-time control. Simulation is extensively 

used in driving lessons. The person who learns driving is made to face the real road situations (traffic 

jams and other problems) during learning, so that serious accidents can be avoided. Simulation is 
commonly used in financial world such forex, investment and risk management areas. 

Application of simulation methods: 

• Air Traffic control queuing 

• Aircraft maintenance scheduling 

• Assembly line scheduling 

• Inventory reorder design 

• Railroad operations 

• Facility layout 

• Risk modeling in finance area. 

• Foreign exchange market 

• Stock market 

 

Example: 

The owner of an outlet wishes to evaluate his daily ordering policy. His current rule is order the demand 

of the previous day. But he has started thinking recently that     he should follow better methods to 
decide the quantum of order. 

He purchases milk at Rs 12 and sells at Rs 16. He orders his requirement at the end of the day and gets 

the milk in the morning. From past experience, the vendor assessed that his demand is between 30 and 
80 liters per day. 

He also kept a record of relative frequency of the quantity demanded during the last 10 days. Now he 
thinks of a new ordering rule  — mean of quantity sold in the last 10 days. 

He maintained the sales in a tabular form. The table has two columns. The first column shows the 

Demand and the second one shows  the  Relative  frequency,  that  is, in the selected period of 10 days, 
how many times such demand occurred. 
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Demand per day in Litres Relative Frequency 

35 1/ 10, that is, only one day, out of ten 

days, demand of 35 litres occured 

45 3/10, that is, only three days, out of 

ten days, demand of 45 litres occured 

55 2 /10, that is, only two days, out of 

ten days, demand of 55 litres occured 

65 3/10, that is, only three days, out of 

ten days, demand of 65 litres occured 

75 1/10, that is, only one day, out of ten 

days, demand of 75 litres occured 
 

He settles for the ordering rule 

[(35 × 0.1) + (45 × 0.3) + (55 × 0.2) + (65 × 0.3) + (75 × 0.1)] = 55 litres. 

So we have 2 rules: Old rule and New rule. Representing mathematically, 

Old rule = quantity demanded on previous day is equal to D (n - 1). 

 New rule = Mean of the past 10 days is equal to 55 

Now let us compare these orders in terms of profits. 

Profit ‘P’ is equal to (Sold Quantity × selling price (p)) - (Ordered quantity × cost price (c)). 

Assume that the unsold milk packets are thrown away as they are perishable. Now to prepare for simulation, 

we have to develop a method for demand generation. Let us use the probability distribution of demand and 

random numbers to generate a demand for the next 20 days.
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Now arrange the chance process to generate occurrences in the system. 
 
 

Demand Per 
Day 

Relative 

Frequency 

Probability Random 
Number 

Interval 

35 1/ 10 0.1 00 to 09 

45 3/10 0.3 10 to 39 

55 2/10 0.2 40 to 59 

65 3/ 10 0.3 60 to 89 

75 1/ 10 0.1 90 to 99 

 
With the above table and random numbers, we develop the demand for 20 days.  

Step 1: Choose a random number. 

Step 2: Find the random number interval associated with the random number. 

Step 3: Read the daily demand corresponding to the random number interval.  

Step 4: Assume D = 55 litres for day 0 

Step 5: Calculate the quantity sold. Quantity sold will be lesser of the demand D or Quantity ordered Q1 

(or Q2) 

Step 6: Profit = (Sold quantity × selling price) - (Ordered quantity × cost price).  

Selling Price is Rs 16 per litre and cost price is Rs 12 per litre 

Step 7: Do all steps for 20 days to simulate. 
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Day RN 

(random 

number 

D 

(demand 

related to 

respective 

random 

number 

interval) 

Q1 

(quantity 

ordered 

based 

on 

demand 

of 

previous 

day) 

S1 

(quantity 

sold 

under 

old 

method) 

(lesser 

of D and 

Q1) 

PR-1 

(rupees) 

profit 

under 

old 

method 

(16 into 

S1)- (12 

into 

Q1) 

Q2 

(quantity 

ordered) 

(mean  

of 

quantity 

sold in 

last ten 

days) 

S2 

(quantity 

sold 

under 

new 

method) 

(lesser 

of D and 

Q2) 

PR-2 

(rupees) 

profit 

under 

old 

method 

(16 into 

S1)- (12 

into 

Q1) 

0  55       

1 6 35 55 35 –100 55 35 –100 

2 39 45 35 35 140 55 45 60 

3 89 65 45 45 180 55 55 220 

4 61 65 65 65 260 55 55 220 

5 99 75 65 65 260 55 55 220 

6 95 75 75 75 300 55 55 220 

7 55 55 75 55 -20 55 55 220 

8 35 45 55 45 60 55 45 60 

9 57 55 45 45 180 55 55 220 
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10 59 55 55 55 220 55 55 220 

11 30 45 55 45 60 55 45 60 

12 81 65 45 45 180 55 55 220 

13 2 35 65 35 -220 55 35 -100 

14 18 45 35 35 140 55 45 60 

15 87 65 45 45 180 55 55 220 

16 68 65 65 65 260 55 55 220 

17 28 45 65 45 -60 55 45 60 

18 44 55 45 45 180 55 55 220 

19 80 65 55 55 220 55 55 220 

20 84 65 65 65 260 55 55 220 

Total  1120 1110 1000 2680 1100 1010 2960 

Average  56 55.5 50 134 55 50.5 148 

 

We now see that the average demand according to simulation is 56 litres,  Average sales is 

50 litres, according to old method; and 50.5 litre according to new method. Average order 
is 55.50 litres under old method, whereas 55 hires under new method. 

Thus you would find that profitability improves under the new method. 

Simulation Methodology  

START Key factors 

DEFINE PROBLEM Define objectives and variables  

CONSTRUCT THE SIMULATION 

MODEL 

Specification of variables, parameters, 

decision rules, probability distribution 

and time incrementing procedure — 

(fixed or variable) 

SPECIFY VALUES OF PARAMETERS & 

VARIABLES RUN THE SIMULATION 

Determine starting conditions and run 

length 

EVALUATE RESULTS Determine statistical tests 

PROPOSE NEW EXPERIMENT Compare with other information 

Stop  
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Advantages 

Simulation is desirable when experiments on the real system 

• Would disrupt ongoing activities; 

• Would be too costly to undertake; 

• Require many observations over an extended period of time; 

• Do not permit exact replication of events; and 

• Do not permit control over key variables. 

Simulation is preferable when a mathematical model 

• is not available to handle the problem; 

• is too complex and arduous to solve; 

• is beyond the capability of available personnel; and 

• is not robust enough to provide information on all factors of interest.  

Disadvantages 

• Time consuming. 

• Requires computer experience and expertise on the part of the user. 

• Impossibility of quantifying and difficulty of casting complex problems in a format 

may cause difficulties; but simulations can be made to run under any type of 
assumption and these flaws can be overlooked. 

• In spite of widespread applications, there are very few principles to guide the user 

in making decisions on what to include in the model and the length and number of 

simulation runs. This will be more like an art than science. The user has to use his  

intuitive judgments. 
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