
Lecture 2: A modern financial system 

 
In the real economy where goods and services are exchanged is inextricably linked/ connected with financial markets where 
financial securities are traded. Each affects the other.  
 
Financial system:  
- A range of financial institutions, financial instruments and financial markets facilitating the flows of funds between lenders/ 

savers (provides of funds) and borrowers (users of funds)  
- Essential in facilitating economic growth and future productive capacity in a country.  
- A modern sound and efficient financial system encourages accumulation of savings that are then available for investment in 

productive capital within an economy.  
- The provision of finance to business → economic growth leads to increased productivity → to increase employment → 

higher standards of living.  
 
Functions of the financial system: 
In economic systems, not all economic agents have the same consumption/saving profiles. There are two broad categories:  
 
 
 
 
 
 
 
 
 
 
- The use of monetary value modern market economies makes It much easier for surplus units to save their excess funds. 

Money facilitates saving by acting as a store of wealth. Savers transfer their purchasing power to the future, by investing 
excess funds via purchase of financial instruments.  

- Borrowers wishing to gain access to these surplus funds to finance their desired investment and or consumption 
expenditure, issue financial instruments such as shares and bonds in financial markets to severs/investors.  

- Financial institutions, instruments and markets facilitate financial transactions between providers of funds and users of 
funds.  

- A principal role of financial institutions and markets is to bring together provider of funds (savers) with users of funds 
(borrowers)  

 
 
 
 
 
 
 
 
 
- Surplus units: savers of funds available for lending  
- Deficit units: borrowers of funds for capital investment and consumption  
- Flow of funds: movement of funds through the financial system between savers and borrowers giving rise to financial 

instruments. 
- Financial instruments: issued by a party raising funds, acknowledging a financial commitment and entitled the holder to 

specified future cash flows.  
- Financial system: comprises financial institutions, instruments and markets facilitating transactions for goods and services 

and financial transactions.  
 
Attributes of financial assets:  

1. Return or yield: the total financial benefit received (interest or capital gain) from an investment; expressed as a 
percentage of amount initially invested.  

2. Risk: the possibility or probability that an actual outcome will vary from the expected outcome; uncertainty  
3. Liquidity: ability to sell an asset within a reasonable time at current market prices and for reasonable transaction costs; 

access to cash and other sources of funds to meet day to day expenses and commitments.   
4. Time-pattern of cash flow: the frequency of periodic cash flows (interest and principal) associated with a financial 

instrument.  



- the average persona likes 1 and 3 but dislikes 2 and prefers reliable cash flows 4. Preferences of saver with regard to these 
four attributes are not identical.  

- Financial institutions and markets provide an enormous range of investment opportunities that have different level of 
return, risk, liquidity and timing of cash flows.  

 
Facilitation of portfolio restructuring:  
- Portfolio restructuring: the buying and selling of a wide range of financial instruments assets in order to best meet current 

savings, investment and funding needs.  
o Financial institutions and markets provide potential suppliers of funds with combinations of risk, return, liquidity and 

cash flow patterns that best suit each savers particular portfolio’s needs.  
- Implementation of monetary policy: actions of a central bank taken to influence interest rate levels to achieve certain 

economic outcomes. Primary target is inflation.  
o A well developed and efficient financial system is essential for facilitating economic growth and enhancing future 

productive capacity in a country  
- An efficient financial system:  

o Generates a range of financial instruments that possess the desired combination of the four attributes valued by 

savers (i.e. desired attributes of return, risk, liquidity and timing of cash flows)  
o Encourages accumulation of savings.  
o Directs savings to the most efficient users   increased investment in productive capital within the economy.  
o Implements the monetary policy of government by influencing interest rates 

 
Financial Institutions:  
- Most people have used the services of a financial institution at some stage, even if the service was simple a basic bank 

account  
- Financial institutions may specialize in:   

o Taking deposits  
o Providing advice to corporate and government clients  
o Offering financial contracts such as insurance  

- Financial institutions are essential to the operation of the modern financial system  
- Financial institutions permit the flow of funds between borrowers and lender by facilitating financial transactions  
- Institutions may be categorized by differences in the sources and uses of funds  
 
5 Categories of financial institutions:  
 
 
 
Depositing financial institutions: authorized deposit-taking institutions (ADI’s) 
- Mainly attract the savings of depositors through on-demand deposits and term deposit accounts; e.g. commercial banks, 

building societies and credit unions/cooperatives  
- Mainly provide loans to borrowers in household and business sectors  

 

 
 
 
 
 
 
 
 
Lecture 3: Financial mathematics and valuation  

 
present value:  
The value of an asset in the current point of time, this is when you express the value of an asset in today’s dollars  
- a dollar today is worth more than a dollar tomorrow. As a dollar today can be invested, earning interest immediately. 
The value today of a cash flow to be received in the future 
 
The time value of money: this is the difference between the value of a dollar today and a dollar in the future, the time value is 
the extra cash flow generated from investing a dollar today.  
 
Compounding: is the process of moving cash flows forward in time.  



Discounting: is moving cash flows backwards in time. The process of computing the PV of future cash flows.  
- Discount rate: the rate of interest or return used in computing the PV of future cash flows.  
 
Discount Factor (DF): 
Is the term that when multiplied by a predicted future cash flow (FV) of an asset will provide the present value.  
 
Rate of return (r1) is the reward investors demand for accepting delayed payment. – rate at which they can exchange money 
today for money in the future 
 
Calculating the present value:  
 PV of Cn = discount factor x Cn 

𝑷𝑽𝒏 = 𝑫𝑭𝒏 ∗  𝑪𝒏 =
𝑪𝒏

(𝟏 + 𝒓𝒏)𝒏
 

 
where:  
- Cn/FVn= expected cash flows (received n years in the future) 

- DF= 
1

(1+𝑟)𝑛 

the PV of an extended stream of future cash flows is determined simply by adding up the present values of each cash flow 
arriving at the different time periods.  
- The timeline: A timeline is a linear representation of the timing of potential cash flows  

𝑷𝑽 =  ∑
𝑪𝒏

(𝟏 + 𝒓)𝒏

𝒏

𝟏

 

(discounted cash flow formula) 
To calculate the PV of a stream of future cash flows:  

1. Compute the present value of each cash flow  
2. The combine the present values.  

 
Ct = PV × ert  if the compounded is occurring continuously then this formula is used.  

 
Net Present Value:  
Compares the present value of cash inflows to the present value of cash outflows. The NPV of a project or investment is the 
difference between the present value of its benefits and the present value of its costs.  
 

𝑁𝑃𝑉 = 𝑃𝑉(𝑖𝑛𝑓𝑙𝑜𝑤𝑠/𝑏𝑒𝑛𝑒𝑓𝑖𝑡𝑠) − 𝑃𝑉(𝑜𝑢𝑡𝑓𝑙𝑜𝑤𝑠/𝑐𝑜𝑠𝑡𝑠 ) 
- Calculating the present value of an investment:  

1. Forecast the cash flows 
2. Estimate opportunity cost of capital  
3. Discount future cash flows  
4. Undertake the investment if PV of payoff > investment.  

𝑵𝑷𝑽 =  𝑪𝟎 + ∑
𝑪𝒏

(𝟏 + 𝒓)𝒏

𝒏

𝟏

 

if this value is positive then the firm should undertake the investment. C0 is the original outflow (cost) of in the investment.  
Rate of Return Rule 

• Accept investments that offer rates of return in excess of their OPP COST of capital 
 
Future value:  
The value of an asset at a future point in time, this is when you express the value of an asset in future dollars.  
- To move a cash flow forward in time, you must compound it.  

𝑭𝑽 = 𝑷𝑽 ∗ (𝟏 + 𝒓)𝒏 
 
Perpetuity:  
a stream of cash flows that deliver a fixed payment each year forever. The first cash flow does not occur immediately; it arrives 
at the end of the first period.  

▪ Assumptions 

• Cash flows are infinite 

• Cash flows are fixed and equal 

• Cash flows occur in regular intervals 

• The first cash flow arrives at the end of the first period 

𝑷𝑽(𝑷𝒆𝒓𝒑𝒆𝒕𝒖𝒊𝒕𝒚) = ∑
𝑪

(𝟏 + 𝒓)𝒏

∞

𝟏

=
𝑪

𝒓
 



^ perpetuity asset value after 1 year 
 
Value of a growing perpetuity:  
a growing perpetuity is a stream of cash flows that occur at regular intervals and grow at a constant rate forever.  
Assumptions:  
- The amount of your perpetual payment increase at a constant rate, g, 

𝑷𝑽(𝑮𝒓𝒐𝒘𝒊𝒏𝒈 𝒑𝒆𝒓𝒑𝒆𝒕𝒖𝒊𝒕𝒚) = ∑
𝑪 ∗ (𝟏 + 𝒈)𝒏−𝟏

(𝟏 + 𝒓)𝒏

∞

𝟏

=
𝑪

𝒓– 𝒈
 

Annuity:  
Is a stream of equal cash flows paid at regular intervals. The difference between an annuity and a perpetuity is that an annuity 
ends after some fixed number of payments.  

▪ Assumptions 

• Cash flows are finite ending in N periods 

• Cash flows are fixed and equal 

• Cash flows occur in regular intervals 

• The first cash flow arrives at the end of the first period 
▪ An annuity is a perpetuity starting in N years subtracted from a perpetuity starting now 

𝑷𝑽(𝑨𝒏𝒏𝒖𝒊𝒕𝒚) = ∑
𝑪

(𝟏 + 𝒓)𝒏

𝑵

𝟏

=
𝑪

𝒓
[𝟏 −

𝟏

(𝟏 + 𝒓)𝑵
] 

 

The present value of an annuity can also be viewed as    (one starting N years from now): both pay an amount C per period. But 

one makes the first payment at the end of the first period and the other makes the first payment at the end of (N+1)th period.  
Note: that if your cash flow changes at some point during the annuity, you have to discount the cash flow before adding it in to 
the annuity formula.  
Alternative Formula:  
 
 
 
***** 
 
     Annuity factor 3 = Discount Factor1 + DF2 + DF3 

Future value of an annuity:  
The future value of an asset that pays a fixed sum each year for a specified number of years.  

𝑭𝑽(𝑨𝒏𝒏𝒖𝒊𝒕𝒚) = 𝑷𝑽 ∗ (𝟏 + 𝒓)𝑵 =  𝑪 ∗ [
(𝟏 + 𝒓)𝑵– 𝟏

𝒓
] 

 
Annuity due:  
This is an annuity that pays at the beginning of each period.  

𝑷𝑽 (𝑨𝒏𝒏𝒖𝒊𝒕𝒚 𝒅𝒖𝒆) = 𝑪 +
𝑪

𝒓
[𝟏 −

𝟏

(𝟏 + 𝒓)𝑵−𝟏
] 

- This accounts for the immediate payment that occurs.  
 
Deferred annuities:  
Is an ordinary annuity that does not begin in one period’s time, but at a later date. 

𝑷𝑽 (𝑫𝒆𝒇𝒆𝒓𝒓𝒆𝒅 𝒂𝒏𝒏𝒖𝒊𝒕𝒚) =
[𝑪 ∗

𝟏 − (𝟏 + 𝒓)−𝑵

𝒓
]

(𝟏 + 𝒓)𝒙−𝟏
 

where:  
- X is the number of periods before the first cash flow occurs 
^PV deffered annuity = PV ordinary annuity DIVIDED by denominator 
 ^ (x-1) in denominator to calculate the ordinary annuity’s present value 

step 1. Calculate present value of the payments at the start of yr 2 (end of yr1) 
setp2. Calculate PV of this lump sum occurring at end of period 1  (step1 answer/ (1+r)n) 

 
 

 
Problem 1: Investment timing decision:  
- Some projects are more valuable if undertaken in the future  
- Examine start date (t) for investment and calculate net future value for each date  

o Discount net value back to present 



 
 
 
 
Sometimes you can defer an investment and select a time that is more ideal at which to make the investment decision. A 
common example involves a tree farm. You may defer the receipt of the cash flow, yet increase the cash flow.  
 
Problem 2: choice between long and short term equipment: 
When choosing, you should examine the equivalent annual cash outflow that each equipment costs 

𝐶 =
𝑃𝑉𝐴𝑛𝑛𝑢𝑖𝑡𝑦

𝐴𝐹
 

Choose the machine with the lowest annual cost 
- Cost should be in real value terms and after tax 
- Real costs often decreases due to inflation and technology 
  
Problem 3: when to replace an old machine:  
Should examine the equivalent annual cash inflow that each equipment generates 

𝐶 =
𝑃𝑉𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡

𝐴𝐹
 

- Replace the machine with the new equipment provides greater annual cash inflows 
o Cost should be in real value terms and after tax 

Cost of excess capacity: The cost of excess capacity is the PV of replacing an old machine before it has fully expired 
- Involves a loss of potential revenue through the loss of equivalent annual cash inflow 
- Must remember to discount back to the present 
 
 
Lecture 8: Introduction to Risk and Return (W9)  
 
Total Gross return on an asset: this is the total amount of money received over a period of time as a proportion of the costs of 
acquiring the asset.  

𝑡𝑜𝑡𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 (𝑅) =
𝑎𝑚𝑜𝑢𝑛𝑡 𝑟𝑒𝑐𝑖𝑒𝑣𝑒𝑑 (𝑋1)

𝑎𝑚𝑜𝑢𝑛𝑡 𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑 (𝑋0)
 

Rate of return on an asset:  net gain from the asset (profit) over a period of time as a proportion of the cost of acquiring the 
asset (the cost of the initial investment of invested capital).  

𝑟 =
𝑋1 − 𝑋0

𝑋0

 

Mean return/ expected return (1):  

𝑬(𝒓𝒎) = 𝒓𝒎̅̅ ̅̅ =
∑ 𝒓𝒎

𝒏
𝟏

𝒏
 

𝑬(𝒓𝒎) = 𝒓𝒎̅̅ ̅̅ = ∑(𝒓𝒎 ∗ 𝑷𝒕)

𝒏

𝟏

 

 
Total Risk: extent to which payoffs on a security are expected to vary from their average or mean value.  
- The extent of dispersion, spread or variability in the distribution of returns→ measure of risk 
- Total risk measured by the variance or standard deviation of returns.  
Variance and standard deviation:  
     SD =  volatility 

                                                                                                         𝝈 = √[∑ (𝒓𝒎 − 𝒓𝒎̅̅ ̅̅ )𝟐 ∗ 𝑷𝒕
𝒏
𝟏 ]  

 
 
 
   (given many index returns, calculate avg return, then plug into formula – variance, and then sqr root for SD. 

- Higher risk means that investors demand higher return to compensate for the chance of returns deviating from mean 
- Composed of two components 

o Unique/Specific risk is risk factors that only affect the firm 
▪ This can be reduced through diversification 
▪ Measured through α 

o Market/Systematic risk is economy-wide risk that affects the overall stock market 
▪ This cannot be reduced through diversification 
▪ Measured through β 

 
 



Portfolio risk and return:  
- Portfolio: a group of individual securities or investments 
- Portfolio Expected return: a weighted average of the expected returns on individual securities that make up the portfolio. 

Where weights correspond to the proportion of the portfolio accounted by each of the respective component assets.  

𝑬(𝒓𝒑) = 𝒘𝟏 ∗ 𝑬(𝒓𝟏) + 𝒘𝟐 ∗ 𝑬(𝒓𝟐) 

portfolio risk: risk of a portfolio is measured by the variability or dispersion of the portfolio return around its mean or expected 
value (variance: expected squared deviation from the mean) 

𝑽𝒂𝒓(𝒓𝒑) = 𝝈𝒓𝒑
𝟐 = 𝒘𝟏

𝟐𝝈𝟏
𝟐 + 𝒘𝟐

𝟐𝝈𝟐
𝟐 + 𝟐𝒘𝟏𝒘𝟐𝝈𝟏,𝟐 

 
- It is not the weighted average due to diversification 
- Describes the variability of portfolio return around the expected return 

𝝈𝟏,𝟐 = 𝒑𝟏,𝟐 𝝈(𝒔𝒅)𝟏 (𝒔𝒅)𝝈𝟐 

𝒑𝟏,𝟐 =
𝝈𝟏,𝟐

𝝈𝟏 𝝈𝟐
 

o p (correlations) always lies between –1 and 1 p12 = correlation between security returns, theta12 = covariance of returns between securities  

o A positive p suggests the returns move together, while a negative p suggests the returns move oppositely 
▪ Perfect positive : SD portfolio = weighted avg of SD of individual securities 
▪ <1: SD portfolio < weighted avg of SD of the individual securities 

 
Relationship between risk and return: 
 

▪  
- Based on fixed points x1 and x2 

o x1 is where w1 = 1 and w2 = 0 
o x2 is where w1 = 0 and w2 = 1 

- p = 1 
o This is perfect positive correlation, where the two securities move in perfect lockstep 

𝜎𝑟𝑝
2 = (𝑤1𝜎1 + (1 − 𝑤1)𝜎2)2 

𝜎𝑟𝑝 = 𝑤1𝜎1 + (1 − 𝑤1)𝜎2 

o The portfolio SD = weighted sum of security SDs 
o There are no gains from diversification 
o Graphically, portfolio is a straight line with gradient 1 between x1 and x2 

- p = 0 
o There is no relationship between the stocks 
o The portfolio SD is far less than the weighted sum of individual SDs 

- p = –1 
o This is perfect negative correlation, where the two securities move in perfect lockstep 

𝜎𝑟𝑝
2 = (𝑤1𝜎1 − (1 − 𝑤1)𝜎2)2 

𝜎𝑟𝑝 = ±[𝑤1𝜎1 − (1 − 𝑤1)𝜎2] 

o The portfolio SD = weighted sum of security SDs 
o There are no gains from diversification 
o Graphically, portfolio is two straight lines, from x1 and x2 respectively, that share a common y intercept 

𝑦 ⋅ 𝑖𝑛𝑡 =
𝐸(𝑟1)𝜎2 + 𝐸(𝑟2)𝜎1

𝜎1 + 𝜎2
 

o At the intercept, there is no risk 
- General case 

o Where p1,2 is between –1 and 1, there is a curved graph 



▪ The graph is concave right 
▪ As p goes from 1 to –1, the curve becomes sharper and sharper and the apex approaches the y axis 
▪ The minimum variance point σrp-min is at the apex of the curve at point M 

𝑤1
∗ =

𝜎2
2 − 𝜎1𝜎2𝑝1,2

𝜎1
2 + 𝜎2

2 − 2𝜎1𝜎2𝑝1,2

 

o The risk at M decreases as p decreases 
▪ Risk decreases toward the left side 

• Sharper curve apex is BETTER 
Minimum variance portfolio:  
The combinations (w) of assets 𝑥1𝑎𝑛𝑑 𝑥2that provide portfolios with minimum variance (M) →Larger portfolios have higher 
returns and lower risk due to diversification 
- To calculate portfolios, 1. combine two securities and then combine the combinations 
- As number of stocks increase, the covariance more important than variances 

o Diversification reduces risk because covariances often cancel each other out 

 
 
 

 
 
 
 


