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Effective Large, Small Value Growth-Gold, and U.S. International
QUESTION 1
Suppose you are currently invested 100% in LARGE stocks and you CANNOT short (i.e., portfolio weights cannot be negative). Find the portfolio that maximizes expected return if you want the same risk of LARGE stocks (i.e., you want the same standard deviation as LARGEstocks). 
1A: What is the expected return of this portfolio? (5 points)
The formula to compute the projected portfolio return is given;
E(r)p = WiE(r)l + WjE(r)s  + WjE(r)v  + WjE(r)g  
Where, E(r)p = Expected return on portfolio
	Wl  = weight of the asset large
E(r)l = expected return on asset large asset
E(r)s = expected return on asset SMALL asset
E(r)v = expected return on asset VALUE asset
E(r)g = expected return on asset GROWTH asset
Portfolio return for the LARGE ASSET=
(100*0.0101) + (0*0.134) + (0*0.0151) + (0*0.0095) + (0*0.0054)
Portfolio expected return= 1.01+0+0+0+0
Portfolio expected return for a LARGE ASSET = 101%
Therefore, a decision to invest exclusively on the LARGE ASSET generates an expected return 101%. Investing on a LARGE ASSET implies that the rest of the portfolios have an investment weight equal to zero (0). Therefore, the decision to minimize diversification yield considerable return (101%), which compares positively to the entire expected return of 121% {(0.25*0.10) + (0.25*0.135) + (0.25*0.151) + (0.25*0.0095) + (0*0.054)}.
1B: What are the portfolio weights of this portfolio? (10 points)
The portfolio weight is the percentage of a single investment portfolio that represents its composition to the entire asset. The value calculation method is the most effective approach to determine the composition of the LARGE ASSET in the portfolio. 
The portfolio weight of the LARGE STOCK = (value of the large stock ÷ total portfolio value) * 100%
Value of the large stock= Boarded covariance matrix * expected return of the large stock 
Value of the large stock= 0.01%*1.01%
Value of large stock=0.0101%
Total portfolio value=value of large stock +value of small stock+ value of value stock+ value of growth + value of gold
Total portfolio value= (0.01%*1.01%) + (0.01%*1.35%) + (0.01%*1.51%) + (0.01%*0.95%) + (0.0*0.54%)
Total portfolio value=0.0101 + 0.0135 + 0.0151 + 0.0095 + 0.00
Total portfolio value = 0.0482
Therefore, the portfolio weight of the large stock = (0.0101 ÷ 0.0482)*100%
					=0.2095*100%
The portfolio weight of the large stock is 20.95%

1C: How much are expected returns increased on a monthly basis by switching from 100% LARGE stocks to this new portfolio? (5 points)
The changes in the expected return of portfolio in the difference of the value when the weight of investment for the LARGE STOCK is 100% and the weights for the rest of portfolios are zero (0) compared to an equally weighted portfolio asset
Expected return when the weight of LARGE STOCK is 100%:
E(r)p = WiE(r)l + WjE(r)s  + WjE(r)v  + WjE(r)g  
     = (100*0.0101) + (0*0.134) + (0*0.0151) + (0*0.0095) + (0*0.0054)
E(r)p = 1.01%
New Expected return of portfolio = WiE(r)l + WjE(r)s  + WjE(r)v  + WjE(r)g  
	= (25%*1.01%) + (25%*1.35%) + (25%*1.51%) + (25%*0.95%) +(0%*0.54%)
New Expected return of portfolio= (0.002525+0.003375+0.003775+0.002375+0.00)
New E(r)p = 0. 01205
	New Expected return of portfolios = 1.21%
The difference in expected portfolio = 1.21% - 1.01%
Therefore, the difference is 0.20%.
Implication: The investor should diversify the portfolio by allocating the large stock, small stock, value stock, and growth stock because it yield a higher expected return of 0.20 than allocating 100% of the available investment to a single portfolio, which is the LARGE STOCK
QUESTION 2
Suppose you CAN short assets at no extra cost, (so weights can be negative). Find the portfolio that maximizes expected return if you want the same risk of LARGE stocks (i.e., you want the same standard deviation as LARGE stocks).
2A: What are the portfolio weights of this portfolio? (5 points)
The respective portfolio weight from the CAN short scenario in the asset is given as the division of individual value of the asset to the total asset value
Portfolio weight for the LARGE STOCK =20.25% (0.18%*1.01%)/0.8977*100%
Portfolio weight for the SMALL STOCK = 25.57% (0.17%*1.35%)/0.8977*100%
Portfolio weight for the VALUE STOCK = 31.96% (0.19%*1.51%)/0.8977*100%
Portfolio weight for the GROWTH STOCK = 22.22% (0.21*0.95%)/0.8977*100%
TOTAL PORTFOLIO VALUE = 100% (20.25+25.57+31.96+22.22)

Therefore, the portfolio weight for the LARGE STOCK is 20.25%

2B: (i). Which asset do you SHORT in this portfolio? 
The role of expected return of portfolio is to facilitate a strategic investor determine the performance of a respect asset compared to other invested portfolios. An asset that exhibits the highest expected portfolio indicates a superior performance, which facilitates an investor to capitalize the guaranteed return on investment. 
Therefore, 
Expected return of portfolio LARGE STOCK= 0.25%
Expected return of portfolio SMALL STOCK= 0.34%
Expected return of portfolio VALUE STOCK= 0.38%
Expected return of portfolio GROWTH STOCK= 0.24%
Expected return of portfolio GOLD= 0.00%
From the information above, a strategic investment decision is to short (sell) the GROWTH STOCK Portfolio because it guarantee the minimum returns of 0.24% for the amount invested.

(ii). What asset has the biggest increase in portfolio weight from the CANNOT short to CAN short examples? Why? (10 points)
The respective portfolio weight from the CANNOT short scenario in the asset is given as the division of individual value of the asset to the total asset value
Portfolio weight for the LARGE STOCK =20.95% (0.01%*1.01%)/0.0482 *100%
Portfolio weight for the SMALL STOCK =28.01% (0.01%*1.35%)/0.0482*100%
Portfolio weight for the VALUE STOCK = 31.33% (0.01%*1.51%)/0.0482*100%
Portfolio weight for the GROW STOCK = 19.71% (0.01*0.95%)/0.0482*100%
TOTAL PORTFOLIO VALUE = 100%
Alternatively, The respective portfolio weight from the CAN short scenario in the asset is given as the division of individual value of the asset to the total asset value
Portfolio weight for the LARGE STOCK =20.25% (0.18%*1.01%)/0.8977*100%
Portfolio weight for the SMALL STOCK = 25.57% (0.17%*1.35%)/0.8977*100%
Portfolio weight for the VALUE STOCK = 31.96% (0.19%*1.51%)/0.8977*100%
Portfolio weight for the GROWTH STOCK = 22.22% (0.21*0.95%)/0.8977*100%
TOTAL PORTFOLIO VALUE = 100% (20.25+25.57+31.96+22.22)
The GROWTH STOCK had the highest increment in the portfolio weight from the CANNOT scenario to the CAN scenario, which rises to 22.22%. The 2.51% increase in the GROWTH STOCK reveals a rise in the performance for the portfolio when the investment strategy facilitates an investor to dispose of (short) the portfolio. The rise in the portfolio weight in a CAN scenario implies that specific asset gains prominence because it accords more value to an investment than the dwindling options.  

2.C: Consider the two portfolios you found that maximize expected returns subject to having the same risk as LARGE stocks (one from Question 1 without shorting allowed and the other from Question 2 with shorting allowed). What is the benefit in terms of expected returns in being able to SHORT assets vs. not being able to SHORT assets? Given this benefit, is allowing the investor to SHORT important in this example? (5 points)
The two portfolios that maximize the expected returns when the investor decides to allocate the option a 25% weight in a CANNOT SHORT SCENARIO are VALUE STOCK and SMALL STOCK. Similarly, the two options provide the highest return to an investor in a CAN SHORT SCENARIO. 
Further, the investor maximizes the highest expected return for the Small Stock and Value Stock portfolios in CANNOT short scenario as well as when he allows for a shorting scenario. Notably, the investor receives an expected return on investment of 0.38% from the Value Stock when he allows for a shorting scenario and does not allow shorting strategies. Conversely, the Small Stock guarantees an expected return of 0.34% in the CAN and CANNOT SHORT SCENARIOS. The expected portfolio return of 0.34% is the second-largest reward for the entire asset portfolio. 
Therefore, the example that focuses on the effects of a shorting strategy toward the expected return, an investor gains significant advantages in an investment because of the highest values. A shorting strategy is an important model to guarantee fundamental returns in an investment because of the increases in flexibility, diversification, and hedging capabilities. For example, the decision to stitch the investment to facilitate shorting yield benefits to the investor because the expected portfolio returns for a Value Stock Asset yielded 0.38% from a 0.25% return expected for the Large Stock Asset.
QUESTION 3: Suppose you CANNOT short.
• 3A: What is the expected return and portfolio standard deviation of the portfolio that maximizes the Sharpe Ratio? (5 points)
(i). The expected return for the LARGE STOCK= 0.25% (25%*1.01%)
     The expected return for the SMALL STOCK = 0.34% (25%*1.35%)
   The expected return for the VALUE STOCK = 0.38% (25%*1.51%)
   The expected return for the GROWTH STOCK = 0.238% (25%*0.95%)
	The expected return for the GOLD= 0.00% (0.00%*0.54%)
Therefore, the expected return of the portfolio = 1.21% (0.25%+0.34%+0.38%+0.238%+ 0.00%)

(ii). Portfolio standard deviation =√variance
Variance =     [image: ]
	= (0.25)2(0.0101)2+(0.25)2(0.0135)2+(0.25)2(0.0151)2+(0.25)2(0.0095)2+2(0.25)(0.25)(0.25)(0.25)(0.17)(0.0101)(0.0135)(0.0151)(0.0095)
=3.766x10-5 + 2.5977x10-11
=√0.00003766
=0.006137*100%
Standard deviation of the portfolio that maximizes the asset’s Sharpe Ratio is 0.61%

• 3B: What are the portfolio weights of the portfolio that maximizes the Sharpe Ratio? (5 points)
Portfolio weight that maximizes the Sharpe Ratio is given by the equation (Individual Asset Sharpe Ratio ÷ Total Portfolio Sharpe Ratio)*100%
Portfolio weight for the LARGE STOCK =83.38% (0.14/0.1679*100%)
Portfolio weight for the SMALL STOCK = 95.29% (0.16/0.1679*100%)
Portfolio weight for the VALUE STOCK = 113.16% (0.19/0.1679*100%)
Portfolio weight for the GROWTH STOCK = 65.52% (0.11/0.1679*100%)
Portfolio weight for the GOLD= 11.91% (0.02/0.1679*100%)
TOTAL PORTFOLIO VALUE= 369.26% (83.38+95.29+113.16+65.52+11.91)

• 3C: Does GOLD have any part in the maximum-Sharpe-Ratio portfolio? If yes, why is GOLD a useful part of the portfolio? If not, why is GOLD not part of it? (5 points)
	YES, the GOLD portfolio is an integral part because it contributes toward achieving a higher risk-return balance. A Sharpe Ratio is an investment tool that measures the excess return of a portfolio relative to the inherent risk. Therefore, a GOLD portfolio enhances the investor to spread the investment risks using a broad option. 

QUESTION 4:
The next three questions involve the benefits of international diversification (and thus use the spreadsheet EfficientFrontier-US-International.xlsx). Suppose you are currently invested 100% in U.S. stocks, and you CANNOT short. Find the portfolio that maximizes expected return if you want the same risk of U.S. stocks (i.e., the same standard deviation as U.S. stocks).
• 4A: What is the expected return of this portfolio? (5 points)
Expected return of a portfolio with 100% allocation to the U.S. stock is given by the sum of the product of specific weight and expected returns.
E(r)p = WiE(r)1 + WjE(r)2  + WjE(r)3  + WjE(r)4  
Where, E(r)p = Expected return on portfolio
	Wl  = weight of the asset
E(r)l = expected return on asset U.S. STOCK
E(r)2 = expected return on asset JAPAN
E(r)3 = expected return on asset ASIAN
E(r)4 = expected return on asset EUROPE
Portfolio return for the portfolio
= (100%*0.89%) + (0*0.21%) + (0*0.96%) + (0*0.74%)
	= (0.89+0+0+0)
Expected Return of the Portfolio is 89%

• 4B: What are the portfolio weights of this portfolio? (5 points)
The portfolio weight of the U.S STOCK = (value of the large stock ÷ total portfolio value) * 100%
Value of the large stock= Boarded covariance matrix * expected return of the large stock 
Value of the large stock= 0.01%*0.89%
Value of large stock=0.0089%
Total portfolio value=value of large stock +value of small stock+ value of value stock+ value of growth + value of gold
Total portfolio value= (0.01%*0.89%) + (0.01%*0.21%) + (0.01%*0.96%) + (0.01%*0.74%) Total portfolio value=0.0089 + 0.0021 + 0.0096+ 0.0074
Total portfolio value = 0.028%
Therefore, the portfolio weight of the large stock = (0.0089 ÷ 0.028)*100%
					=0.31785*100%
The portfolio weight of the large stock is 31.79%


QUESTION 5:
Suppose you CANNOT short in this international-portfolio example.
• 5A: What is the expected return of the portfolio that maximizes the Sharpe Ratio? (5 points)
The expected return for the U.S. STOCK= 0.0475% (25%* 0.19%)
     The expected return for the JAPAN STOCK = 0.0275% (25%*0.11%)
   The expected return for the ASIAN STOCK = 0.0475% (25%*0.19%)
   The expected return for the EUROPE STOCK = 0.0425% (25%*0.17%)
Therefore, the expected return of the portfolio = 0.165% (0.0475+0.0275+0.0475+0.0425)

• 5B: What is the standard deviation of the portfolio that maximizes the Sharpe Ratio? (5 points)
Portfolio standard deviation =√variance
Variance =     [image: ]
	= (0.25)2(0.0089)2+(0.25)2(0.0021)2+(0.25)2(0.0096)2+(0.25)2(0.0074)2+2(0.25)(0.25)(0.25)(0.25)(0.1032)(0.0089)(0.0021)(0.0096)(0.0074)
=1.4407x10-5 + 1.070488x10-12
=√0.000014407
=0.003796*100%
Standard deviation of the portfolio that maximizes the asset’s Sharpe Ratio is 0.38%

• 5C: What are the portfolio weights of the portfolio that maximizes the Sharpe Ratio? (5 points)
Portfolio weight that maximizes the Sharpe Ratio is given by the equation (Individual Asset Sharpe Ratio ÷ Total Portfolio Sharpe Ratio)*100%
Portfolio weight for the U.S. STOCK = 145.35% (0.15/0.1032*100%)
Portfolio weight for the JAPAN STOCK = -9.89% (-0.01/0.1032*100%)
Portfolio weight for the ASIAN STOCK = 116.28% (0.12/0.1032*100%)
Portfolio weight for the EUROPE STOCK = 96.90% (0.1/0.1032*100%)
TOTAL PORTFOLIO VALUE= 348.64% (145.35+-9.89+116.28+96.90)

• 5D: Does Japan have any part in this portfolio that maximizes the Sharpe Ratio? If yes, why is Japan a useful part of the portfolio? If not, why is Japan not part of it? (5 points)
YES, the JAPAN STOCK is an integral part because it contributes toward achieving a higher risk-return balance. A Sharpe Ratio is an investment tool that measures the excess return of a portfolio relative to the inherent risk. Therefore, a JAPAN STOCK enhances the investor to spread the investment risks using a broad option. 

QUESTION 6:
Suppose you CANNOT short. Now assume that the expected return for Japanese stocks is 0.96% per month (the same as Asia Pacific).
• 6A: What is the expected return of the portfolio that maximizes the Sharpe Ratio in this case? (5 points)
E(r)p = WiE(r)1 + WjE(r)2  + WjE(r)3  + WjE(r)4  
Where, E(r)p = Expected return on portfolio
	Wl  = weight of the asset
E(r)l = expected return on asset U.S. STOCK
E(r)2 = expected return on asset JAPAN
E(r)3 = expected return on asset ASIAN
E(r)4 = expected return on asset EUROPE
Expected return of portfolio
= (25%*0.89%) + (25*0.96%) + (25*0.96%) + (25*0.74%)
	= (0.2225+0.24+0.24+0.185)
	=0.8875%
• 6B: What is the standard deviation of the portfolio that maximizes the Sharpe Ratio in this case? (5 points)
Portfolio standard deviation =√variance
Variance =     [image: ]
	= (0.25)2(0.0089)2+(0.25)2(0.0096)2+(0.25)2(0.0096)2+(0.25)2(0.0074)2+2(0.25)(0.25)(0.25)(0.25)(0.1032)(0.0089)(0.0096)(0.0096)(0.0074)
=1.9892x10-5 + 4.89366144x10-12
=√0.000019892
=0.004460*100%
Standard deviation of the portfolio that maximizes the asset’s Sharpe Ratio is 0.45%

• 6C: What are the portfolio weights of the portfolio that maximizes the Sharpe Ratio in this case? (5 points)
Portfolio weight that maximizes the Sharpe Ratio is given by the equation (Individual Asset Sharpe Ratio ÷ Total Portfolio Sharpe Ratio)*100%
Portfolio weight for the U.S. STOCK = 103.31% (0.15/0.1452*100%)
Portfolio weight for the JAPAN STOCK = 82.64% (0.12/0.1452*100%)
Portfolio weight for the ASIAN STOCK = 82.64% (0.12/0.1452*100%)
Portfolio weight for the EUROPE STOCK = 68.87% (0.1/0.1452*100%)
[bookmark: _GoBack]TOTAL PORTFOLIO VALUE that maximizes the Sharpe Ratio = 337.46% (103.31+82.64+82.64+68.87)
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