Plan

There is the information that the question gives us:

Revenue: 

E(Canadian Banking)=9586

E(Wealth Management)=3987

E(Insurance)=2610

E(International Banking)=2101

E(Capital Markets)=3935

Expenses:

E(Canadian Banking)=6924

E(Wealth Management)=3322

E(Insurance)=2221

E(International Banking)=2254

E(Capital Markets)=2765

“You therefore project that they’ll remain constant, but, in view of uncertain economic conditions, you give upper or lower limits on your projection of plus or minus 12% for Canadian Banking, Wealth Management, and Insurance, and plus or minus 18% for International Banking and Capital Markets. The upper and lower limits on your projections represent the range within within which you are 95% confident your projection will lie.”

According to the information the question gives us, we can figure the picture below:

(use Canadian banking as example)
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2σ=9586*0.12

Do

From the example I post above, we can get:

	
	Revenue
	σ
	Expense
	σ

	Canadian Banking
	9586
	9586*0.12/2=575.16
	6924
	6924*0.12/2=415.44

	Wealth Management
	3987
	3987*0.12/2=239.22
	3322
	3322*0.12/2=199.32

	Insurance
	2610
	2610*0.12/2=156.6
	2221
	2221*0.12/2=133.26

	International Banking
	2101
	2101*0.18/2=189.09
	2254
	2254*0.18/2=202.86

	Capital Markets
	3935
	3935*0.18/2=354.15
	2765
	2765*0.18/2=248.85


1. Assuming that your projections are Normally distributed, and that all the revenues and expenses for each segment are uncorrelated

x(Revenue)= E(Total Revenue)= E(Canadian Banking) + E(Wealth Management) + E(Insurance) + E(International Banking) + E(Capital Markets) =9586+3987+2610+2101+3935 = 22219

x(Expense)= E(Total Expense)= E(Canadian Banking) + E(Wealth Management) + E(Insurance) + E(International Banking) + E(Capital Markets)=6924+3322+2221+2254+2765=17486

x(Net Income) = E(Total Revenue) - E(Total Expense)= 22219-17486 = 4733

σ(Total Revenue)= √ (variance(Canadian Banking) + variance(Wealth Management) + variance(Insurance) + variance(International Banking) + variance(Capital Markets)) = √ ((575.16)^2 + (239.22)^2 + (156.6)^2 + (189.09)^2 + (354.15)^2 )= 757.45

σ(Total Expense)= √ (variance(Canadian Banking) + variance(Wealth Management) + variance(Insurance) + variance(International Banking) + variance(Capital Markets)) = √ ((415.44)^2 + (199.32)^2 + (133.26)^2 + (202.86)^2 + (248.85)^2)= 577.20

σ(Net Income)= σ(Total Revenue - Total Expense) = √ (variance(Total Revenue) + variance(Total Expense))= √ (757.45^2 + 577.20^2)= 952.31

y(Total Revenue)= 2*σ(Total Revenue)/E(Total Revenue)=2*757.45/22219=0.068

y(Total Expense)= 2*σ(Total Expense)/E(Total Expense)=2*577.20/17486=0.066

y(Net Income)= 2*σ(Net Income)/E(Total Revenue)=2*952.31/4733=0.402

2. If you assume that revenues for Canadian Banking and Insurance have a correlation of 0.38

Variance (Canadian Banking + Insurance)= Variance (Canadian Banking) + Variance (Insurance) + 2*0.38*SD (Canadian Banking)*SD (Insurance)

According to the change of having a correlation of 0.38, the changes will be:

σ(Total Revenue)= √ (variance(Canadian Banking) + variance(Wealth Management) + variance(Insurance) + variance(International Banking) + variance(Capital Markets) + 2*0.38*σ(Canadian Banking)*σ(Insurance))= √ ((575.16)^2 + (239.22)^2 + (156.6)^2 + (189.09)^2 + (354.15)^2 + 2*0.38*575.16*156.6)= 801.37

σ(Total Expense)= √ (variance(Canadian Banking) + variance(Wealth Management) + variance(Insurance) + variance(International Banking) + variance(Capital Markets) + 2*0.38*σ(Canadian Banking)*σ(Insurance)) = √ ((415.44)^2 + (199.32)^2 + (133.26)^2 + (202.86)^2 + (248.85)^2 + 2*3.8*415.44*133.26)= 612.56
σ(Net Income)= σ(Total Revenue - Total Expense) = √ (variance(Total Revenue) + variance(Total Expense))= √ (801.37^2 + 612.56^2)= 1008.67
y(Total Revenue)= 2*σ(Total Revenue)/E(Total Revenue)= 2*801.37/22219=0.072
y(Total Expense)= 2*σ(Total Expense)/E(Total Expense)=2*612.56/17486= 0.070
y(Net Income)= 2*σ(Net Income)/E(Total Revenue)=2*1008.67/4733=0.426
Report

1. Assuming that your projections are Normally distributed, and that all the revenues and expenses for each segment are uncorrelated

Projected total revenue= $22219 plus or minus 6.8%

Projected total expense= $17486 plus or minus 6.6%

Projected net income= $4733 plus or minus 40.2%

2. If you assume that revenues for Canadian Banking and Insurance have a correlation of 0.38

Projected total revenue= $22219 plus or minus 7.2%

Projected total expense= $17486 plus or minus 7.0%

Projected net income= $4733 plus or minus 42.6%

According to the result I get, 

y% vary with the standard deviations and means (y= 2*σ/E),

y% of net income is larger than the others because the net income equals to total revenue minus total expense so that the change of total revenue and total expense will both influence the result of net income, and makes it have the largest fluctuation and biggest standard deviation

(σ(Net Income)= σ(Total Revenue - Total Expense) = √ (variance(Total Revenue) + variance(Total Expense)))

