Excel Tutorial
Session 2 Time Value of
Money



Overview

Purpose—Ensure that all finance majors have Excel skills
necessary for upper div. courses.

Session 1: Basic Excel Operations

— spreadsheet functionality, reference cells, formatting, linking
spreadsheets, paste special, equation syntax.

Session 2: Time value of money
— bond pricing, financial functions

Session 3 Data Analysis Tools
- solver, regression

Assignments - Each session 1s ~30 min
— Complete individually
— Submit through RamCT for grading.



Time value of Money

e Use F1 (help) liberally!!
— “F1” search for “functions”
 select “list of functions™
» Select “financial functions”
— Select “Formulas” then “insert function”

e Particularly useful:
- Rate, PMT, PV — for periodic cash flows.
- Yield, Price, Duration, Mduration — for bonds in particular.

e Open a spreadsheet
— Save the spreadsheet as lastname first excel2.xIsx.




PV function — Sheetl

e PV function - returns the present value of an investment.
— Look up “PV” function in help.
- Copy “PV” example from help into “Sheetl”
— Adjust column/row widths.
— Note optional argument “type”’; and neg value.

e Use PV function to find PV of $6000/yr for 20 yrs at 8%.
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A
500 Money paid out of an insurance annuity at the end of every month
8% Interest rate earned on the money paid out
20 Years the money will be paid out

Formula Description [Result)

(559,777.15) Present value of an annuity with the terms above (-59,777.15).
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(558,908.88) PV of annuity of 56000 per year for 20 years at 8%.



Rate Function — Sheet2

e Rate function —
— Look up “Rate” function 1n help.
— Copy “Rate” example from help into “Sheet2”
— Adjust column/row widths and format to show 4 decimals
after percentage.

e Find “Rate” on $6000/yr for 20 yrs with PV of $58,908.88.
— Be careful with positive and negative signs
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1
2 4 Years of the loan

3 -200 Monthly payment

4 8000 Amount of the loan

5
&  0.7701% Monthly rate of the loan with the above terms (1%)

7 | 0.092418 Annual rate of the loan with the above terms (0.09241767 or 9.24%)
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1 | B.UUUU%! Rate” on Sb000/yr for 20 yrs with PV of 558,908.88



Bond pricing with PV function — Sheet3

e Set up sheet3 like below.
— Use the PV function to find answers.
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Bond pricing

The discount rate is 4% and par value is 51,000.
Assume annual compounding.

What is the price of a
zero coupcn bond maturing in 30 yrs?

4% coupon bond maturingin 30 yrs?

3% coupon bond maturing in 30 yrs?
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13 5% coupon bond maturingin 30 yrs?



Bond price volatility — Sheet4 ’

e For yields from 0% to 20%, find
— PV of 30 year bond with 5% coupon (paid annually)
— PV of 5 year bond with 5% coupon (paid annually)
— Use negative sign in front of PV to display positive prices.
— Which bond will have more price variability?
— Graph the bond prices
* right click on graph to ‘u‘se}ect data” and modigy X-axis.

Iy : = rt e
Calib === =¢  General L =~/ A S ;j”

= i = || 3% Detete - || @~ *
PPP B I U~ |y T EE E IFE i - $ - % | %8 ;28| Conditional Formatas Cell b = ort &
- 4 = = . Formatting - Table = Styles = | = Format <" Filter -
Styles Editin

. Cell F20 e S W i St i
— find percent
change in 30 yr
bond price as
yld increases

from 5% to 6%.

Yield 30 yrS%cp 5yr5%cp Bonds prices as a function of yield
0% $52,500.00 $51,250.00 $3,000.00

1% $2,032.31 51,194.14
2% $1,671.89 $1,141.40 $2,500.00
3% $51,392.01 51,091.59
4% $1,172.92 $1,044.52
5% $1,000.00 $1,000.00
6%  S$B62.35 $957.88
7%  $751.82  $918.00 $1,000.00
8% $662.27 $880.22

9%  $589.05 $844.41 $500.00

$2,000.00

51,500.00

Bond price
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13 10%  $528.65  5$810.46
14 11%  $478.37 §778.25 50.00
15 12%  $436.14 $747.67
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13%  $400.35 5718.62
14%  $369.76  5691.02
15%  $343.40 5664.78
16%  5$320.51 5639.83
17% $300.47 $616.08 -13.77% percent change in 30 yr bond price as yield increases from 52
18%  S282.82 $553.47
19% 5$267.15 5571.93
20%  $253.16  5$551.41




Bond pricing — Sheet 5

* Bond pricing — “PRICE” and “YIELD”
— Excel has powerful bond pricing functions.
- PV function assumes the next coupon i1s in exactly one period.
- What 1f you buy, say, 32 days after last coupon was paid?
— Accounts for exact timing of coupons, day count conventions.

e Copy “Price” example from help.
— Find the price of 30-year 5% coupon bond (paid s.a.)
at a yield of 6%. This 1s a Treasury bond (actual/actual).
- PRICE(DATE(2000,1,1),DATE(2030,1,1),5%,6%,100,2,1)
— This price includes what 1s known as “accrued interest”.

e Find price of bond above, settled on 3/15/2010 at yield of 3.5%.

 Note also functions for “DURATION” and “MDURATION”
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1
2 15-Feb-08 Settlement date

3 15-Nov-17 Maturity date

4 5.75% Percent semiannual coupon

5 6.50% Percent yield

6 5100 Redemption value

7 2 Frequency is semiannual (see above)

8 0 30/360 basis (see above)

9 Formula Description (Result)
10 94.63436162 The bond price, for the bond with the terms above (94.63436)
11
12 86.16221817 Price of 30 yr 5% coupon bond (paid s.a.) at yield of 6%
13
14 !Pri-:f: of the bond above, settled on 3/15/2010 at yield of 3.5%.
15
16




