
THREE STEPS TO FIND COMPLETE PORTFOLIO 

 

Step 1 : Specify the return characteristics of all securities 

- Specify the return characteristics of all securities (expected returns, variances, covariances) 

- The first thing in your assignment is to construct the table below as it gives you the returns, 

risk and correlation coefficient (CC) of your securities and to get this table you basically have 

to use the Air New Zealand example, this table input is step number one  

- Note: Excel sample is provided as your template, please use assignment 1 excel which 

contains all the calculations guide you need to complete your portfolio excel calculations. Air 

Zealand is your guide too. 

-  

 

 

Step 2 : Calculate the properties of optimal portfolio (P) 

Establish the risky portfolio 

• Determine the weights within the optimal risky portfolio 

• Calculate the properties of P using the weights determined in previous step 

 Once you know the reurns, risk and CC of the securities, now step no 2 is to find P and to find P 

you need to calculate the weights of the two securies optimal risk portfolio and once you find 

the weights together with the information in the table in step 1 above then you can calculate the 

properties (risk and return) of Optimal risk portfolio. So step two is to find optimal risk portfolio 



 

 

Step 3: Find complete portfolio 

Allocate funds between the optimal risky 
portfolio and the risk-free asset 

• Calculate the fraction of the complete portfolio allocated to portfolio P and to T-bills 

• Calculate the share of the complete portfolio invested in each asset and in T-bills 

To find complete portfolio you need to calculate the weights that you invest in optimal risk 

portfolio, that is Y and then once you know the weights and you know the returns and risk of the 

two assets then you can calculate the return and risk of the complete portfolio, that is the final 

product 

 

Build two portfolios, two stock portfolios with risk free asset 

1- S&P 500 and one NASDAQ Company 1 

2- S&P 500 and one NASDAQ Company 2 

3- Risk free rate 

Choose a better portfolio which is optimal 

- Do questionnaire on the test book to test your degree of risk aversion, how much risk you 

would like to take and with that information then you can find your complete portfolio 

which is your final product. Before start building portfolio please spend a lot of times to 

select the right stocks. Sample period is very important which is from = The annual risk free 

rate is 2% and the sample period is from 1 June 2012 to 4 June 2019 (Please use these 

exact days for sample period selection). Please put exact date in yahoo finance to 

collect the data, note some companies are cross listed i.e that is the same company as 

S&P 500 and NASDAQ Company, its ok as long as it is listed as S&P 500 it doesn’t matter. The 

written report assignment 3 to 5 pages is basically the summary of your calculations and 

some analysis and the excel shows all your calculations. Help and hints on the bottom where 

it tell you where to collect the data 

- Equal probability if you add them together and divide by the number of observation is is 

called arithmetic average 



and 

alternatively we have geometric average, so the geometric average instead of adding them 

together and divide by n, we multiply them together using 1 plus each return and multiply all 

of them together that is equal to 1 plus the geometric average to the power of n 

 
- In assignment we mainly use arithmetic average because it is used to focus future returns 

and calculating past returns we is geometric average 

and 

arithmetic average is always higher than the geometric aversge or atleast equal to geometric 

. Note whenever you calculate standard deviation please use n-1, 



use historical data in yahoo finance to calculate returns, then select the time period, the 

frequecny choose montly date, then apply, download data, avoid week end, use adjusted 

closing price, it tales care if dividend and split price. 

- Calculating air new zealand return use two formulas 1=holding period return formula P1-P0 

DIVE BY PO and 2=Log return, but use both but for log(Geometric) return make sure you get 

the time right, you loose one price

 

-  



-  
- Then use excel calculation to calculate the 1- monthly average return 2- Mothly SD 3- Annual 

return 4- Annual SD 

- In excel on stream column H=geometric and column I=Arithmetic return 

 
- Note when we calculate returns we divide by n but when we calculate variance  or 

correliance (Correlation coefficient) we divide by n-1 

- In order to choose stocks you probably need to look at the risks and returns of look at 8 to 

10 stocks, you need to choose 3 stocks you like, when you look at return, first I have given 

you the annual risk free rate which is 2 % and if your stock annual return is below 2% that 

means the stock is not very good, look for stock that is higher than the market return also 

compare the return with the index returns(index returns shows the average of the whole 

market), compare the return of stocks with other stocks, compare the return of stock 1,2,3,4 

etc 

- In terms of risk, you would like the risk to be lower and compare the risk of stock with the 

risk of other stocks e.g compare the SD of stock 1, 2, 3, etc 

- After you calculate all the monthly returns then you need to calculate average return and 

also in excel you can calculate standard deviation, so the input of calculation SD IS JUST THE 

MONTHLY returns, basically all the information about returns and risks comes from prices. 

When you calculate the monthly returns and risk then you need to convert the numbers to 

annual numbers. To calculate annual return we is (1+rm)12-1 one plus monthly return to the 

power of twelve minus one. Then you need to calculate the annual SD= mothly SD multiply 

by squreroot of 12= SDm x 12^.5 

- When you choose asset onto a portfolio you consider three things i.e that when you 

combine or include assets into the existing portfolio 1- risk 2- return 3- correlations, the 



correlations is the one that changes the final answer 

 
- To calculate the covariance if you know the returns of the two assets, use the long formula 

and if it is equal probability you add them together and divide by n-1 but if unequal 

probability then you multiply by the probability 

-  

-  
- Another to calculate covariance is covariance  equal to correlation coefficient time SD1 and 

times SD2  ie cov= correlation coef x SD1 x SD2 

-  

-  

-  
- Because you have to choose three stocks for your portfolio then you need to think of their 

connections too .i.e good diversification apart from higher return and lower risk, in theory 

we want to good diversification effect then we tend choose stocks with negative 



diversification but in real life its not easy most stock will have positive diversification e.g .4 

below is still good 

- Also think about industry when choosing your stock, don’t choose all the stocks in the same 

industry, something happens in the industry affect all the stocks in your portfolio if they are 

from the same industry 

- So, when choosing stocks look at risk and return, correlation coefficient and try to diversify 

among industries 

- Negative correlation coefficient (cc) effect portfolio returns and risk, cc reduces portfolio risk 

and does not affect portfolio returns i.e returns remain unchanged. The reason is because 

when we calculate portfolio returns we only use weighted average, there is no cc in the 

equation and the return are mean or average returns 

- Three things affect or impact utility 1- risk 2- return 3-risk aversion of individual investors 
- Risk averse = Positive A 

- Risk neutral= A is zero 
- Risk seeking= A is negative 
- Elements that affect risk aversion, age, financial situation, personality, life stage 
- No formula to calculate A, in your assignment you need to use the questionnaire Risk seeking and 

decide the A level, if you are quite very risk averse your A level will be 5-6, if you are medium averse 3-4 

and if you not very sensitive about the risk you are 1-2 
- P is optimal risk portfolio along the CAL and the final complete product is called C, the risk free asset (rf) 

on the graph and its risk is zero then you have P (Optimal risk portfolio) on the graph but you need to 

find C. The connection between rf and P is called CAL because this decision is capital allocation 

decision and the final product is called complete portfolio C. Optimal portfolio An efficient portfolio 

most preferred by an investor because its risk/reward characteristics approximate the 

investor's utility function. A portfolio that maximizes an investor's preferences with respect 

to return and risk. Optimal portfolio does not include risk free asset. Complete portfolio is 

the  entire portfolio, including risky and risk-free assets. Where C I s on the CAP depends on 

the degree of risk Aversion of an investor  and to make capital allocation decision there are 

two things .i.e  1- is the technical part that is to find CAL and to find CAL you need to find the 

return and risk information for the risk assets and the optimal portfolio (P), once you know 

the risk and returns of the two then you can draw the line for CAL  and is fixed but where 

exactly the point C is  depends on the personal decision determined the degree of risk 

aversion. To decide the point where P is you need to find the variable Y because Y is the % 

you invest in P ( the % you put in P is Y)  and 1-Y is the % you put in free assets, if Y is large 

that if you put more money in P then the C will be to the right Hand side and if you put more 

money in risk free assets the P will move to the left hand side, so if we know the value of Y 

then we know where C is 

https://financial-dictionary.thefreedictionary.com/efficient+portfolio
https://financial-dictionary.thefreedictionary.com/investor
https://financial-dictionary.thefreedictionary.com/risk
https://financial-dictionary.thefreedictionary.com/investor
https://financial-dictionary.thefreedictionary.com/portfolio
https://financial-dictionary.thefreedictionary.com/Return
https://financial-dictionary.thefreedictionary.com/risk
https://www.nasdaq.com/investing/glossary/p/portfolio
https://www.nasdaq.com/investing/glossary/r/risk
https://www.nasdaq.com/investing/glossary/r/risk-free-asset


- To calculate the return of C is 

 

- What is the risk of C  
- Any where on the left hand side of P is lending and anywhere on the right hand side of P is borrowing 
- How to find C we need 3 equations, rule no 3, rule no 4 then utility function 
- In order to calculate Y , we need information about return of the optimal risk portfolio, return of risk free 

rate, the risk of optimal risk portfolio but you need to decide A ( the degree of risk aversion i.e how you 

don’t like risk and importunely you can not calculate A, you need to make judgement of the value of A 

(1-2, 3-4 and 5-6) 

 



- So the main task is to find Y and remember the following equation and you need to use this equation in 

your assignment to decide where your Y is for your portfolio 

 
- Constructing optimal portfolio P, when you find your stocks and put them into portfolio P, what will be the 

best combination, are you going to put 40 vs 60 % or what is the best weights, how to find P is the key 

and P is the result of diversification, you can also use passive strategy where P becomes the index 

funds so the transaction cost will not be very high and administrative fee is also quite low, using passive 

strategy you can build an index fund and take it as an optimal portfolio and you have risk free assets 

and all you need is to choose the weights between the two to build the complete portfolio, this is the 

passive strategy 
- Rule no 3, the optimal risk portfolio becomes the final product , now the focus is to find P, now the 

following equation is to calculate the return of optimal return portfolio P 

 



- Use rule no 5 to calculate the risk of optimal portfolio P  for two stocks

 
- Use rule no 5 to calculate the risk of optimal portfolio P for three stocks 

 



 

 
- Add all the above boxes then you get portfoilio risk 



- Rule no 5, 

 



 

 
- To choose stocks you need to look at the returns and risks of 7- 10 stocks, cc, considering the 

industyr diversification effect, once you have choosen your stock use Air New Zealand 

example on stream and calculate the monthly return, monthly SD,  and convert them into 



annual return and annual SD then you will end up with something like the table below 

 
- But remember this data is only calculating historical information that is the returns and risks 

are all historical information including CC but in theory when you build portfolios those 

information returns, risk and CC should be expected values, they should  be the value you 

think will be the next twelve months. 

- Now you have the table above, the next stage is to find the P, location of the P depends on 

the weight of the two stocks, remember we discussed before that the location of C depends 

on the weight of Y and y is the % you invest in P,eg WD+WE=1, now the P is on the curve, if P 

is on point  WD it means you you invested 100% of your money in stock  D but once you 

move from this point along the curve towards E then the weight of D will reduce and the 

weight of E will increase and when it reaches  E point then then the weght of E is 100%, so 

the location of P (optimal risk portfolio) depends on the weight of D and E but the weight of 

these two are unknown at this point, so if we find the weight then we know where the 

optimal risk is. You have two equations above and the first equation is rule 3 and the second 

equation is rule no 5 . So where is P, so P is the tangent line line touching the curve because 

the at this point  that is the tangent point gives the CAL highest sharp ratio, so the slope of 

the line is the highest i.e the tangent point, why do we want is the highest sharp ratio 

because  the higher the sharp ratio the higher the return, check its equation, soits more 

efficient. So this P is the tangent point between the CAL and the curve, so how do we find 

the P, we are trying to maximise the sharp ratio, in the equation below replace the return of 

the portfolio with rule no 3 then use rule no 5 to replace SD 



-  
-  in the equation ABOVE replace the return of the portfolio with rule no 3 then use rule no 5 

to replace SD to get the following equation

 
- You can use excel to type the above equation but you need to be very careful but there is a 

quick way to do this using the functions is excel. So using the equation above you will know 

the weights of the two stocks then you can find the exact point of P (optimal portfolio) 

- Then now you can calculate P and Y using the following equations Now with all the 

information put together then we can calculate C, now to calculate C you need information 

of the free risk asset, now we know the P and CAL and with free risk asset information then 

we can calculate C. And to calculate C we need to calcualte Y that is the weight you invest in 

optimal risk asset then subtract from 1 will the remaing % invested in T Bills 1-Y=T Bills 



- 

 
- Now with all the information put together then we can calculate C, now to calculate C you 

need information of the free risk asset, now we know the P and CAL and with free risk asset 

information then we can calculate C. And to calculate C we need to calcualte Y that is the 

weight you invest in optimal risk asset then subtract from 1 will the remaing % invested in T 

Bills 1-Y=T Bills. But remember that P has two assests, then you can calculate the weights of 



each asset using 

 
- Finally your final portfolio will look like this 

 



- Steps in finding the complete portfolio are 

 

THREE STEPS TO FIND COMPLETE PORTFOLIO 

 

Step 1 in assignment: Specify the return characteristics of all securities 

- Specify the return characteristics of all securities (expected returns, variances, covariances) 

- The first thing in your assignment is to construct the following table as it gives you the 

returns, risk and CC of your securities and to get this table you basically have to use the Air 

New Zealand example, this table input is step number one  

-  

-  

 

 



Step 2 in assignment: Calculate the properties of P 

Establish the risky portfolio 

• Determine the weights within the optimal risky portfolio 

• Calculate the properties of P using the weights determined in previous step 

 Once you know the reurns, risk and CC of the securities, now step no 2 is to find P and to find P 

you need to calculate the weights of the two securies optimal risk portfolio and once you find 

the weights together with the information in the table in step 1 above then you can calculate the 

properties (risk and return) of Optimal risk portfolio. So step two is to find optimal risk portfolio 

 

 

Step 2 in assignment: Find complete portfolio 

Allocate funds between the optimal risky 
portfolio and the risk-free asset 

• Calculate the fraction of the complete portfolio allocated to portfolio P and to T-bills 

• Calculate the share of the complete portfolio invested in each asset and in Tbills 

To find complete portfolio you need to calculate the weights that you invest in optimal risk 

portfolio, that is Y and then once you know the weights and you know the returns and risk of the 

two assets then you can calculate the return and risk of the complete portfolio, that is the final 

product 


