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Common Formulas

How to find average of a given set of results?

Many times you get data as shown in figure ‘Average in action’. In the below scenario we have
number of items sold for every month. We need to find average of sales across all these
months. Figure ‘Average in action’ is also numbered. So let’s try to understand the same
according to numbers.

1 and 2-> This represents the months and corresponding sales to those months. 3 > We have
used the formulae ‘Average’ and selected the items sold every month. In the right hand side of
the same figure we can see the final average value. We have sold approximately 274 items on
an average every month.
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Figure: - Average in Action

What is the use of Goal seek command?

In normal scenarios excel takes input and gives out some output. Sometimes situation demands
that depending on output we need to find what the input is. Let’s try to understand what does
this mean. Consider the below situation outlined in figure ‘problem” below. In the table we
have sales percentage for every year . At the end of the row we have calculated the average of
the percentage profit. This average is calculated for four years. Now we need to find out to
achieve a profit percentage of 35 how much sales should do at the fifth year. So now we need
to calculate input by which we can achieve an output (35 % average).



Sales Percentage i
First year 0 I
Second year 25 #
Third year 'S ‘.
Fourth year 33 A
Fifth year '
Average 30.75 —35 %
o e " _‘-*"u _“__'-\.ui-..__f‘ o \__\_ﬁ..-/

Figure: - Problem

We can calculate the same by using ‘goal seek’ command. So click on tools—> goal seek and
you should be popped with a goal seek dialog box shown below. There are three values first is
the “set cell’. “set cell” column is nothing but the output cell so in this case it’s the cell which
displays average value (B7). Second column is the ‘to value’. This column specifies what is the
output targeted. As said previously we are targeting average of 35% so we specify the value
35. The third column *By Changing Cell’ is the input which needs to be calculated for the
targeted output. In this case it’s the fifth year column. Once we specify all the three columns
we are all set to get the input calculated for the target output. Click ok and you should see the
auto adjusted value for input (fifth year sales percentage) and output (average) as shown in
figure ‘Goal Seek in Action’.

& | E | D | -

1 |Sales Percentage L 4
= Goal Seek ;
| 2 |First year a0 el a ’
| 3 |Second year 25 Sat cell: BT :
| 4 [Third year 35 To value: e - f
| 5 |Fourth year 33| o wale ’
| 6 |Fifth year + """ $B%6 3
| 7 |Average a0.74 4
a ] [ Cancel l bt
=1 ._

-

J{ Final output :

Sales Percentage "-_

First year 30 f

Second year 25 ¥

Third year 35 ).

Fourth wear 33 :

Fifth year L Values ;

Average 35 Adjusted 1,

el ~-~--.A...~.\__h_‘,...~_ e R S fi

Figure: - Goal seek in action

How do we concatenate in excel?

Concatenation is one of the common problems which occur in excel documentation. For
instance below figure “‘Concatenation in action’ shows we need to concatenate the telephone
number with code. While doing the concatenation we also need to separate the telephone
number and area code with hyphen (“-“). This can be easily achieved by using the



‘Concatenate’ keyword. ‘Concatenate’ keyword takes series of string value and displays the
same in a concatenated fashion. You can see from the figure the first is the area code, second
input is the hyphen “-*and the final is the telephone number. We have also shown the actual
output for the same in the same figure.

Telephone Number Code Code + Telephonnumber
8976123093 0— 011 ™ |=CONCATEMATE(EZ,"" A7) .
13809091823 \J022 ’t j‘ A v seperate Phone ¥

5129389091523 h33 and Code :

9096212311 T4 4

>
" Concatenate' formulae|
l Actual Output takes seties of string )

Telephone Number Code Code + Telephonnumber f

98597E123093 B11 011-989751230593 I

213809091823 22 022-213803091823 5

3129389091823 b33 033-3129389091823 f g

E095212311 D40 040-3095212311 '

N j\_a-- R e e g —\"-\. . "_‘._‘\_.-‘ Mf_-nx._ ST P .\,.\.._ ‘

Figure: - Concatenation in action

Investment, loan and Interest calculation

How can we calculate compounding interest in excel?

Before we get in to how to calculate compound interest in excel. We need to understand three
important concepts present value (PV), future value (FV) and compounding. Let’s say you
have 2000 INR and you give it to a bank for fixed deposit with rate of interest of 10%. So this
2000 INR is your present value. Now after one year with 10 % interest you will get 2200. So
2200 is your future value. Now lets say you again put 2200 for the next year with 10% rate of
interest you will get 2420, this is termed as compounding. Below figure ‘Compounding in
action’ shows how the compounding fundamentals work. In the same figure we have also give
the formulae which is used to calculate compounding interest.

Present vaiue [ PV ]
10% 10%
2000 Interest 2900 Interest J 549

Future value [ FV ]

genric formulae

v ber of
Future value = present value { 1 + interest rste }num sl el

M S
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Figure: - Compounding in action



Excel provides ‘FV’ formula to calculate compounding interest. Using formula ‘FV’ the
compounding interest calculation becomes a cool breeze. Below figure ‘FV in action’ shows
how it can be used. It has five parameters. ‘PMT’ and “Type’ is zero we will get in to details of
both these parameters in the coming questions. ‘Rate’ is the rate of interest, ‘nper’ is the
number of years for which interest has to be calculated and ‘pv’ is the present value. So with
‘present value’” equal to 2000, interest rate of 10% for two years gives us 2420 by applying
compounding formula.

Fresent “alue 2000

Interest Rate [=Ff021.022 0,020 0) -

Numberof years | 2] [ F¥(rate, nper, pmt, [pv], [tvpeld ]| 5
M~ L

{

Value =0 !

l Final Output !

Fresent “alue 2000 {:

Interest Rate 10% (2 420.00 5

Mumber of years 2 =
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Figure: - FV in action

Now let’s give a simple twist to the above example, what if we want to calculate present value
depending on future value and rate of interest. So let’s consider the same example. Below
figure ‘PV in action’ shows how we can do the reverse calculation if we are given the future
value and interest rate.

Future “alue 2420
Interest Rate [=FviDR1 D22 ,D,Dfu,m +
Number of years | 2 [Pvirate, nper, prt, [Fv], [tvpel) | &
™ o E

- 4

Final Output E

Future Walue 2420 3
Interast Rate 10% (2 000.00) o
Mumber of years 2 f_
""" S e L e e o e ., __“/

Figure: - PV in action

Note: - Type parameter tells at which preiod the transaction occurs. If it
happens at the start of period ( i.e. at 15t Jan of the year) then type = 1
and if it occurs at the end of the year ( i.e. 31°* December) then type =0.




How do we calculate future and present value for series of cash
flow?

In the previous question we had only a single cash flow. In other terms we had a present value
(2000) which was then carried further year by year with a specific rate of interest (10 %). Now
let’s take a scenario where you need to pay cash every month with a specific rate of interest. So
you have series of cash flows and you need to calculate the present value and future value. So
let’s consider the below scenario of retirement planning. During the retirement stage we expect
to withdraw every month 10,000 INR. We have identified a bank which pays 10% interest so
how much should you invest so that you can achieve your monthly target.

«—— 5 years span period > é
. 1=t year 20dyear 3" year A vear &N year J

| | : : : o
(10,000) (10,000} (10.000) (10.000) (10,000} )

series of cash flow N

*

{
How much f
should you invest e
N _‘r"‘k.- e T i P e, '-"s.-h._ Pra - t.q_-"""_h_\ e o v — _‘_f-'\;-«.

Figure: - Cash flow

In this case we need to calculate the present value we need to invest so that we can get 10,000
INR every month. In the previous question we have already used PV formula. We need to use
the same but with a bit twist as the scenario is of a series of cash flow and not a single cash
flow. Below figure ‘PV for series of cash flow’ shows how we should use PV for series of cash
flow. For series of cash flow we need to specify the ‘pmt’ value and give ‘fv’ value as zero. In
this case we have assumed that the transaction will occur at the end of period so we have give
type=0. So rate is nothing but the interest rate , ‘nper’ is the number of years, pmt is the
expected withdrawal per month , fv is zero as it’s a single cash flow and type =0. In the same
figure we have also given the output. So by investing today 37907 INR we should be able to
withdraw 10,000 INR every year for the coming five years.



yearly investrment ) 1EIEIEIIZI1 -
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yeatly investment 10000

Fate of Interest 10% How much should we invest 2

Mumber of years 5 127 90787 f
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Figure: - PV for series of cash flow
Now let’s understand the same other way around. You are investing 10,000 every month, with
10% rate of interest, so how much should you get?. Below figure “Future value’ shows the
same in a pictorial format. If you look at the problem its nothing we need to find the future
value for series of cash flow.

15t year E”d‘_-;nlaar 3rd year 4" year 5th i | v
I i i i i | »
[ 10,000 ] [ 10,000 ] [ 10,000 ] [ 10,000 ] [ 10,000 ] #
_ > Lo h E
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will we get 7 J
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Figure: - Future value
To find future value we need to use the ‘FV’ formula. Below is a full snapshot which shows
how we can use the formula. We have specified rate of interest, period and ‘pmt’ value. As this
is a series of cash flow we have specified ‘pv’ and ‘type’ as zero. So if we invest for 5 years
with 10,000 INR every year with 10% rate of interest we will get 61051 INR.

yeatly investment —— 10000 :
Rate of Interest 10% Howe much will we et ¥ ?
Murnber of years a1=F(ER B3,61,0,0) f
| Fvirate, nper, prt, [pv], [typel) *‘
A

i Final Output 5
yearly investment 10000 ,1
Rate of Interest 10% How much will we get ¥ f
Mumber of years ] (B1,051.00) =3
R T e B T TP TE B "-"‘-...«h.f’

Figure: - Future value in action



Note :- One of the important points to be noted is we need to specify “pmt
value when we are dealing with series of cash flow. We do nto specify “pmt
when we have single cash flow.

What are data tables and how can it helps us?

Consider the scenario below as shown in figure *“Two input view’ where we want to have an
overall picture of what will be the return on various values of interest and period.

11,733.20 1 2 3 4 5 6 7 8 {5—-————1
5% 2000.00 4100.00 6305.000 862025 11051.26 13603.83 16284.02 1909522
6% 2000.00 4120.00 B367.200 874923 11274.19 13950.64 16787.66  19794.94
7% 2000.00) 4140.00 6429800 S579.89  11501.48 14306.58 17308.04 | 20519.61
8% 2000.00 #160.00 6492800 901222 1173320 14671.86 1784561 2127326
9% 2000.00) 4180.00 6556200 914626 11969.42 15046.67 | 18400.57 | 22056.95
10% | 2000.00 420000 6620.000 5232.00 1221020 15431.2218974.34) 22571.78
11% | 200000 4222000 6654200 241945 12455 60 15825.72 19566.55 23718.87
12%  2000.00 424000 6745.800 955866 1270569 16230.35 20175.02 2455339

Do ]f‘—“ﬁ Y

Interest Future wvalues depending on
Humber of vears and interest

Number of
years

<< Figure: - Two input view >>

The above complex view can be achieved by using ‘Datatables’ in excel. A Data Table will
give a view of how by changing certain values in your formulas you can affect the result of
your formula. Data Tables can store the results of many different scenarios for you in one
table, so that you can analyze them to select which scenario is optimum.

‘Datatables’ can take one input or two inputs. The above figure has two inputs ‘Interest’ and
‘Period (Number of years)’.

So let understand both the ways of analyzing data i.e. ‘Single input’ way and ‘Two input’ way.
Let’s take a small sample which calculates future value as shown in figure *Single Input
Scenario’. So with an initial amount of 2000 invested for 5 years with 8% interest we will get
11733.20 after 5 years. We have found the same by using ‘FV’ formula. If you want to
understand ‘FV’ in more detail please refer previous questions.




A B |
1 |Yearly Amount 2000
2 |Number of years 5
3 |Rate of Interest 5% fWﬁhBE;Eﬁj
4 |Total Amount after 5 years 11,733.20 | == e e o 0 ol
5 ™~ - e, TG 1w
E |
7
g 5% 11,733.20 =E4
g 9% = *
10 10%
11 1%
12 12%
13| Rate 13% We need to find out
4] ig the  — T4% future values for
15| input 15% all interest rates.
16 16%
17 17 %
18 18%
19 L» 19%
20 20%

<< Figure: - Single input scenario >>

Now we need to find out that with different rate of interest what will be the ‘FV’ i.e. Future
value. In the same figure ‘Single input scenario’ we have entered rows from 8% to 20%. In the
first row i.e. for 8% we have referenced the column where we have the ‘FV’ formula.
This is a very important step if you miss it you will not get proper results. For this scenario
the input is the ‘rate of interest” and we need to find out how much will be the future value
after 5 years. In short there is only one input.
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<< Figure: - Select Area for single input >>

So the first thing we do is select the area as shown in figure ‘Select area for single input” and
click on data = table. Yu will be then popped with dialog box as shown in figure ‘Dialog box
for single input’. The dialog box has two parameters one is the row input cell and the other is
the column input cell. Currently we have only one input i.e. ‘Rate of interest’. We do not have
a second input currently. So we need to only enter the cell reference of ‘Rate of interest’ in the
column input cell of the table dialog box. Once done click and VOILA. You can see the output
shown in the same figure for the rate of interest for 5 years period.

B3 - & 3%

y | B | Table X
1 |Yearly Amount 2000
2 Numlfer ofyears 5 Eeaipeiiek
3 |Rate of Interest ORIy = -1 Column input cell: | $E43]
_4 |Total Amount after 5 years 11,733.20
=N Ok ] [ Cancel ]
5




B3 - &~ g% _
A | B | Table X
1 |Yearly Amount 2000 _
_2 |Number of years 5 Bow input cell
_3 |Rate of Interest Ay - T Column input cell: 1=y 4843
_4 |Total Amount after 5 years 11,733.20
=N [ ok ] [ Cancel ]
B
B3 - & 0% _
ry | B | Table X
1 |Yearly Amount 2000 _
2 |Number of years 3 Eealpeiieh
_3 |Rate of Interest O = T Column input cell: 1= 4843
_4 |Total Amount after 5 years 11.733.20
=N | ok | [ Cancel ]
E |
e
8% 11,733.20 i: )
H% 11965, 42122
10% 1222102
11% 12455 60252
12% 12705.69472
Datatabl tput
13% 12950 54122 Btk
14% 13220.220832
15% 13484.7525
16 % 1375427072
17 % 1402550042
18% 1430842%
19% 1455319542
20% 148583.2 <

<< Figure: - Dialog box for single input >>

Now we add a bit of twist, we add one more input. In other words we add one more input
period (number of years). So for various range of interest and period what is the future value.



A | E | & | D | E | F | & | H
1 |Yearly Amount 2000
2 |Number of years 5
3 |Rate of Interest g%
4 |Total Amount after 5 years 11 733.20
]
]
= =B4 1
g
g 11733 1 2 3 4 5 6 7
10
11 4%
12 5%
13 6%
14 7%
15 8%
16 9%
17 10%
18 1%
19 12%
20 13%
21 14%
22 15%
23 16%
24 17%

So as said previously we have two inputs one is the rate of interest and the other is period. In
the below figure ‘“Two input situation” we have entered years row wise (1, 2, 3,4,5,6 and 7) and
percentage column wise (4% to 17%). Again we have referred the ‘FV’ formula on the row
where period is present. This is again a very important step. The position where the
reference is done is also important.



A | E | & | D | E
1 |Yearly Amount 2000
2 |Number of years 5
3 |Rate of Interest g%
4 |Total Amount after 5 years 11 733.20
5 ,__’F-
]
= =B4 1
g
g 11733 1 2 3
10
11 4%
12 5%
13 6%
14 7%
15 8%
16 9%
17 10%
18 1%
19 12%
20 13%
21 14%
22 15%
23 16%
24 17%

<< Figure :- Two input situation >>

Now we select the area we want to the result and click data = table.
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7 Refresh Daka
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<< Figure :- Select area for two inputs >>



A | B | | D E | F | & | H
1 [Yearly Amount 2000
_2 |Number of years 5
_ 3 |Rate of Interest ! ______ﬁ_";{:::
_4 [Total Amount after 5 years, 11,733.20
| 5 |
B
7
g
9 11733 1 2 4 5 6 7
10
11 4%
12 5%
o
% ?w: Rowe input cell: B¢z
E 8% Calurnn input cell: $B43]
16 9%
E 10% a4 ] [ Cancel ]
18 | 11%
| il 12%
20| 13%
21 | 14%
22 15%
23| 16%
24 17 %
A | B | | D E | F | &6 [ H |
1 [Yearly Amount 2000
2 |Number ofyears | a—
3 |Rate of Interest :________B_%:
4 |Total Amount after 5 years, 11,733.20
5
]
=7 ROW
8 1
g9 — 1 5 6 7
10 11733
11 ﬁ 4%
12 5%
13 6%
14 7% $E$2
o
1 g gﬂa: Column input cell: 4643 B
Column — i
z b [ ok | [ ool |
19 12%
20 13%
21 14%
22 15%
23 16%
24 17 %

We are then popped up with a table dialog box as shown in figure ‘Dialog box popup for two
inputs’. We have two inputs one is the column input i.e. rate of interest and second is the row
input i.e. number of years. Now click ok and VOILA. You can see how EXCEL has calculated




the future value for every combination of interest and period. We have also shown the output in
the same figure ‘Dialog box popup for two inputs’.

| &8 | ¢ [ 0o | E | F | | |
1 |Yearly Amount 2000
_2 |Number of years 5
_ 3 |Rate of Interest b ﬁfﬁ:::
_4 |Total Amount after 5 years, 11,733.20
5
B ROW
]
: |
=N L= 11733 1 5
0]
11 4%
2] T}ﬁ%
oy
% ?w: Row input cedl: Rz
15 8% e Calumn inpuk cell: $B43]
16 9%
E 10% [ oK ][ Cancel
15 Column — 11%
| il 12%
(20| 13%
21 14%
22 15%
(23] 16%
24 7%
J/ Final output
11733 1 2 3 4 5 6 7
2000 4000 /OO0 5000, 10000 12000 14000
4% 2000 4050 G243 B493 10333 13¥6E 15797
5% 2000 4100 B304 Be20 11051 13604 15234
6% 2000 4120 G367 5749 11274 139581 16733
7% 2000 4140 6430 B0 11501 14307 17303
8% 2000 4160 6493 80120 11733 14672 17346
9% 2000 4180 B55E 5146 11989 15047 18401
10% 2000 4200 BE20 §282 122100 15431 18974
11% 2000 4220 BEG4 8419 12456 15826 19567
12% 2000 4240 6749 89659 12706 162300 20178
13% 2000 4260 6514 57000 12981 16645 20809
14% 2000 4280 G573 S542 132200 17071 21461
15% 2000 4300 B545 8957 13485 17507 X134
16% 2000 4320 7011 10133 13754 17855 22624
17% 2000 4340 707G 10281 14023 18414 23544

To achieve 61051 INR after 5 yrs at 10% interest rate what should be

<< Figure :- Dialog box popup for two inputs >>

the yearly investment amount?



This is typical problem where we need to find monthly investment for particular return after a
specific period. So let’s take the above case where we need to get 61051 INR after 5 yrs. We
know a bank which gives yearly 10% rate of interest. So how much should we invest on a a
yearly basis to get 61051 INR. To get the yearly investment amount we can use the PMT
function as shown in the figure ‘PMT in action’ below. We have taken the target amount as FV
i.e. future value. So to get 61051 INR we need to invest 10,000 INR on a yearly basis.

A, B [

Target amount ——G1051 j
Rate of Interest —1D%IHDW rmuch should | invest per month 1
Murnber of years —_8|=PMT({EE B3,0,61,0) :
[ PMT(rate, rper, pv, [Fv], [bvpeld | '

Ld & ‘

v

4

l Final Output :

Target amount B10571 /
Fate of Interest 10% |How much should | invest per month E
Mumber of years 5 (10,000.00) J
T e T .-“ﬂ-"“-“v"\f

Figure: - PMT in action

How do we calculate number of years for given rate of interest and
loan value?

Now let’s reverse the scenario mentioned in the previous question. So we know the target
amount, rate of interest and future value and we need to find how much period it will take to
reach that future value. This can be achieved by using the ‘nper’ function. Below figure ‘nper’
in action shows what we need to feed in and the output for the same.

A, B C §
Target amoaount —E&1051 PMT is negative F
Rate of Interest —10% [How: man\-'_'-,-'elars will it take ¥ -
Yearly investrment 1DDDD:I=NF'ER(E52,—EIS,D,EI1 )] *
| MPER(rate, pmt, pv, [Fv], [tvpel) | oy
£ :
' {
i
Final Output ;
Target amount 51051 'J
Rate of Interest 10% How rmany years will it take 7 ;
Yearly investment 10000 = i
e e Tt T i e T et o i mm Tl 5T e, f(

Figure: - Nper in action



Note: - One of the points you can see in the “nper” function is the negative
“‘pmt”’. In excel when money flows out we mark it as negative and when money
flows in we mark it as positive.

How do we calculate rate of interest?

Let’s say we have scenario where we know how much we have for investment, how much we
expect and how many years we can keep the investment for?. Depending on these parameters
we need to find out at what rate our investment will grow. Below figure ‘rate in action” shows
the same in a pictorial format. We need to use ‘rate’ formula. In the below scenario we are
investing 37907 INR (this is nothing but the PV) for 5 years and we are expecting a return of
610 51 INR (this is the FV). One of the points to be noted is the negative PV value. As said
previously any fund flowing outside should be marked as negative. So we conclude that the

growth rate is of 10%.

A B C | B
Fresent value 3780 r
Mumber of year YWhat should be the rate of interest # ’
Future value 61051]=RATE(EZ,0 -B1,63) | %
[ RATE(nper, prit, pv, [Fv], [type], [quess]) | é

Ld Ld
L f
¢
1
¢
\l Actual Value g
' i
A | B | C f
Present value 37 o007 (;
Mumber of year 5 Wvhat should be the rate of interest ¥ !
Future value 61051 10% {
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Figure: - Rate in action
If you see the above figure there is one more parameter i.e. guess. Guess allows you to give
some type of guess for a rate. This is not a required argument. If you omit it takes a value of

10.

Note: - Till now all the above calculation of rate, PV and FV are done on
the assumption that we have an even cash flow. We can not use the above
formula in scenarios where we have uneven cash flow. The coming question
will target more on how to handle unequal cash flow calculations.




You have two models of investments you want to know which is the
best?

First lets understand what the question means. Let’s say we are having two business models
and we need to invest money in to the same. Below figure ‘Investment models’ shows the same
in a pictorial format. The first investment model is to open a grocery shop and the second
investment model is to buy a car. All the investment in to both the businesses are shown by
negative (-) sign i.e. it signifies that cash has flown out. While positive (+) sign signifies that
we have received money from the business in other words it’s the profit.
So for the grocery business:-

e We need to buy grocery items (240000)

e Maintain the shop (5000)

e We need to pay for the salary for a grocery person (50000).
The total profit after the sale of grocery items is 400000. The second investment model is of a
car business.

e We need to buy a car (240000)

e Pay maintenance for the car (6000)

e Pay salary for the driver (24000).
The rent received or the profit in the car business is 360000.

Note :- One of the important point to be noted is we can not use PV,FV and
rate formula as they are used only when cash flows are even. In this case
the cash flows are uneven so this will need a different approach.

The current example is very simple and has hardly three or four transactions. You can easily
guess which business is good by simple maths. In real world scenario entries can go in
thousand and it will be difficult to predict which business model is feasible. The best way to
predict any business growth is by the rate of return it gives. So if we are able to calculate the
rate of return from both these business we can easily decide which investment we should go
for. Rate of return can be calculated by using the IRR formula.




Investment model 1 Investment model 2

i

(Srocery items T -240000 Car bought 240,000 | 4
Grocery shop maintenance -5000 haintenance { -B000 - &
oalary for a grocery persaon -50000 Salary of driver 24000 %,
Total profit after sales 400000 Total profit through car rent 360000 f
A -~ ;

i

__ Hegative Inputs L

Positive numbers Shows Cash f

shows incoming outflow _

cash flow or -

Profits -

Figure: - Investment models

Below figure ‘IRR in action’ shows how we can use the IRR formulae. We just need to select
the full range and input the same in the IRR formula.

A, B
Grocery items -240000
Grocery shop maintenance -5000
Salary far a grocery person 50000
Total profit after sales | 400000
|=IRR{B1:B4) |

<< Figure: - IRR in action >>

So finally calculating the rate of return we find that the grocery investment gives more return
than the car investment.

Grocery items 240000 Car bought -240,000

Grocery shop maintenance -5000 Maintenance -B000 :
alary for & grocery person -50000 Salary of driver -24000 J
Total profit after sales 400000 Total profit through car rent 360000
12% 1% &
T I e AR e R e Mmoo e T

Figure: - Rate of return

How can we compare a business plan investment with fixed rate
returns?

Let’s first try to understand what this question means. For instance consider the below
investment shown in figure ‘NPV in action’. We have made an investment plan of 10,000 and
then in the first year we predict to get 2000, in second year 4000 and so on. The total profit we



predict to get is 34000 at the end of the investment plan. Before we move ahead to implement
this business investment we would like to analyze , what if we put the same in fixed deposit at
5% rate will it be better than this business plan. The answer is to use the NPV function. Below
figure shows how we have used ‘NPV’. One of the important points to be noted is we have not
taken the investment amounts. By using NPV we get 28227. That means to get the same return
we would need to invest 28227 in fixed deposit. The same we are getting by only investing
10000, which means this business plan, is better than 5% fixed deposit plan.

A [ B [ C D

Investment amount —>10,000 =MPIiE% B2 BE)

First year 2000 [ MPwirate, valuel, [valusz],
Second Year 4000

Third Year 6000

Fourth year JOad

Fifth Year 15000

Total profit 34000

Initial Investment l G UL G U

" q-‘_.‘”‘"\_,.&‘\q_,."“' LT T a4 Ay & '\ . e Bas M-

-Ilwestment amaount 10000 7 2B
First year 2000
Second ¥ear 4000
Third Year 5000
Fourth year 7000
Fifth ¥ ear 15000
Total profit r 34000
i el R
Figure: - NPV in action
Note: - Some times NPV and IRR can be very misleading. They are estimates

and not actuals. So please do recheck yourself the results before
implementing the same.

How do we calculate a value of a bond using excel?

Organization need fund for expansion now and then. There are two ways they can raise funds
one is they can issue shares or they can borrow. When an organization borrows money it’s
termed as bonds. Bonds are debt. So we can say the bond issuer (organization) is the borrower
and the bond investor is the lender.

Bord | Deht Bond ;

Issuer [© Investar | &

¢

f.

Borrower Lender 4;

Figure: - Bonds Concept




The bond issuer pays periodic interest payments to the bond investor and repays the principal
at the maturity. The interest payment is also termed as coupon payment. The coupon payment
can be yearly, half yearly or quarter yearly. So the investor pays a principal, he gets regular
coupons or interest payments and finally when the maturity finishes he gets the principal back.
Below figure *bond payments’ shows the same in a more pictorial format.
Frincipal

Coupon Coupon Coupon Coupon Coupon :

L rr1ri1 g

{

Frintipal )
b Ml aturity > {'

Figure: - Bond payments
So lets take scenario and try to understand how we can do bond calculation using excel. Let’s
consider the below scenario for bond calculation.

Settlement date 2/24/2010
Maturity date 4/23/2030
Coupon rate 8%
Target rate of return 9%
Redemption Value 100
Frequency 1

Basis 0

What should be the value of the bond?

Table: - Bond example

The bond is for 20 years (from 2/24/2010 to 4/23/2030) and the issuer promises to pay 8% on a
yearly basis. We are expecting 9% percent returns so what should be the value of the bond?.

Excel provides a “price’ function which can make our life easy for solving bond calculations.
‘Price’ function is not available as a normal formula. We need to install the “Analysis toolpak’
for the same. To install analysis toolpak click on tools > Add-IN’s. You will be popped up
with a screen as shown below. Check the ‘Analysis toolpak’ and click ok and we are ready to
use the “price’ function.



Add-Ins

fdd-Ins available:
L | &nalysis ToolPak

analysis ToolPalk - YBA

Ok

[ | Conditional Sum Wizard WEGEl
:l Euro Currency Tools
:l Internet Assistant YEA

E
|| Lookup wWizard orowse

|| solver Add-in

el

Aukornation, .,

Figure: - Add-Ins installation

Click on ‘Fx’ = select “Financial’ function and you should be able to use the ‘price’ function.

Insert  Format | Search For a function:

A "o (2 | Type abrief description of what vou want to do and then
= | ﬁi | =4 dlick Go

O select a cabegary: |Finanu:ia| ‘ w
| B Select a function;
212472010 | COOFYIELD ¥
ODDLPRICE
1 ‘1"23’9'35:: ODDLYIELD @
8% pmr

god pRMT
10d PRICEDISC
q PRICE{settlement,maturity,rate,yld,redemptionfrequency,

Returns the price per $100 Face value of a security that pays periodic

Figure: - Price function

Now let’s map the above problem with the formula. You can see how the problem can be
easily mapped with “price’ formula. So let’s understand each attribute step by step.

Settlement: - This date is on which money and security exchange hands.

Maturity: - This is date on which the last coupon payment is done and also the principal
amount is returned.

Rate: - This is the coupon rate. In the current scenario it’s annually because the frequency is 1
i.e. annually.

YId: - This is required rate of return you are looking.

Redemption: - This is the amount per 100 of the face value when the bond is redeemed. For
instance if the bond value is 720 INR then that is the 100 of the face value. If the bond issuer
says that we will give a redemption of 106 that means you will get 763 INR as the redemption
value.



Frequency: - This is the number of coupons paid each year. So its 1, 2 or 4 (annual,
semiannual or quarter).

Basis: - This describes the method of counting the number of days between two dates. There
are several methods, each of which makes different assumptions about how to count. 30/360
assumes that each month has 30 days and that there are 360 days in a year. Actual/360 counts
the actual number of days, but it assumes that there are 360 days in a year. Actual/Actual
counts the actual number of days in each month, and the actual number of days in a year. In
Excel bond functions, 0 signifies 30/360, 1 specifies actual/actual, 2 is actual/360, 3 is
actual/365 (which ignores leap days), and 4 represents the European 30/360 methodology.

A B C |—>Settlement =
1 |Settlement date 22472010 . :
! Maturit %i|=
B R 7 —— 1
| 3 |Coupon Rate 8% *Rate | o 1
| 4 [Target retun 9% L -
| & [Redemption [T — B
| b [Frequency 1 —l_,: S = i:
7 |Basis [ [ Frequeny - B
| @ [Bond value |=PR|CE§B1 52,6384 B4, ,B?h | = ;
T ;
1 .
Price Formula Jf
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Figure: - Price in action
The “price’ function always gives the percentage value. To find the actual value we need to
multiply the percentage with bond price when it was listed. For the above calculation we will
get 91%. So if the price of the bond is 7000 we need to buy the same at 6370 to get 9% return
rate. The percentage calculation helps us to the compare the same with return of other bonds.

Note: - One of the most important aspects in any investment is what returns
does it give back, same holds true for bonds. There are many methods to
calculate the return from bonds YTM and YTC are the most used , we will try
to cover the same in the coming questions.

How can we calculate Current yield, YTM and YTC for bonds?

Before buying any bond any one would like to compare two bonds and see which one will give
high rate of return. There are three ways of calculating rate of return / yield on bonds current
yield, yield to maturity and yield to call.

Current yield: - This methodology gives is a rough estimate because it excludes compounding
interest and change in bond prices due to market. Below figure ‘Current Yield in action’ shows




a simple sample of coupon rate of 8%, redemption of 100 and value of bond as 91% of the
principal. So the current yield is 8.7%. Please note we have take percentage values of bond
rather than actual values as it helps us compare two bonds of different actual face values.

Note :- There is no built in formulae for current yield in EXCEL.
Coupon Rate 5% : .
Redemption 1000 %
Value of the bond in percentage ) B

4

Current Yield B72% s

‘ &

-

_ Coupon rate # Redemption -

Current vield = Coupon .f
Yalue of Bond {

R S S S e

Figure: - Current Yield in action

YTM: - The current yield methodology has a major drawback that it does not take in to
account market prices, interest gains and capital gains. YTM also termed as “Yield to maturity’
is compound annual rate of return expected if the bond is held till maturity. In the below figure
“Yield in action” we have take a simple bond sample and used the “yield’ function. The only
extra parameter in this is the bond price. We have taken the percentage of the bond price you
can take the actual, but then you need to multiply the same with percentage factor. So 8.9 % is
the answer which takes in to account the interest gain and capital gain in this bond example.

A | B |
1 |Settlement date 2242010
2 |Maturity date 42372050
3 |Coupon Rate 2%
4 |Redemption 100
5 |Frequency 1
6 |Basis a
7 |Value of the bond in percentage 91
g
9 |Yield to maturity 8.595%
Settlement = 40233
Maturity | B2 = 47596
Rate B3 = 0.08
Pr |67 =91
Redernption | B4 = 100

Frequency |BS 1

Basis |B&

1]




A | B |
settiement | TN ° .| = 40233
Settlement date 2/2472010 — StHemen

Maturity date 4239030 ——— & —Maturity | B2 — 47595
Coupon Rate 8% . ——— > pate|B3 = 0.08
Redemption 100 pr 57 oy
Frequency 1

Basis 0 Rederption | B4 = 100

Value of the bond in percentage 91

Yield to maturity 8.958%

J?f Final output
<< Figure: - Yield in action >>

Frequency |BES

Il

1
Basis |BG 1]

Yield to call: - There are scenarios where the organization will like to buy back the bonds if
interest rate decreases or probably the organization wants to call of the bond. Consider the
below example where the maturity date is ‘4/23/2030’ but the organization called off the bond
on ‘2/2/2012’. In case the bond is called off the organization is ready to pay 104% call price of
the face value. We used the same yield formula only that maturity date is the call of date and
redemption is the call price. So for this example in case the organization calls of the bond we
will get 15.6% returns.

A | B | . _

Settlement %) = 40233 | %

1 [Setlementdate | 2247010 —— [ é
2 |Date of call 2212 — > Makurity B2 B
3 |Maturity date 42372030 4,—»@.3 B4 -0 |
| 4 [Coupon Rate 5% > pr |57 =y {
5 |Frequency T—
& Basis I —>Redemption |E& =104
7 |Value of the bond 91 Frequency |BS =1 1:
% Call price 104.00 m —g }
10 Yield to call (15 63%) y
e.

) ¢

Final Output -
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Figure: - Yield to call

You have two stocks how will you decide the investment strategy for
the same?

There are two important things which need to be considered while making decision between
stocks. First is how much return the stocks will give and second is the amount of risk
associated with the stock. So when we want to compare any two stocks we should first find
these two values. To compare two stocks we also need to have history for the same. Below
figure “Stdev in action’ shows two stocks (stock A and stock B) with rate of return every year.
The first thing we need to find is which stock gives us good return on an average. So using the
‘average’ formula we have found out that Stock A gives us good return than Stock B. As said



previously rate of return should not be the only criteria for evaluating that we need to buy the
stock or not we also need to find out how much percentage risk is associated with the stock.

If the stock is volatile it has higher risk. So if we are able to find out how much the stock varies
we can measure the volatility of the same. The best way to find volatility is by measuring how
much is the standard deviation in the stock. Standard deviation is a measure of how widely and
far are the values spread. So if the values are spread too far that means there is high level of
volatility. We have used ‘stdev’ formula to calculate standard deviation. ‘stdev’ takes range of
values and calculates the deviation according to the spread. From the results we can see that
deviation of Stock A is more than Stock B. So Stock A has high level of risk than Stock B.

Now which you choose completely depends on personal judgment. My call on this is Stock A.
Its worth to leave the 0.86% of profit than taking 5% extra risk.

A B | e .

| 1 [Year Stock A { Return} Stock B { Return) ,

| 2 | 2000 10.30% 10.00% A

=N 2001 -10.00% 25.00% -
4 2002 Z3.00% 3.00% i

=N 2003 22.00% 6.00% A

| B | 2004 14.00% 11.00% (4

| 7 |Average 11.86% 11.00%«—| AYERAGE(number1, [rumber2], ...} |

| 8 |Deviation 13.34% 8.46% «—[ STDEvinumber1, [numberz], ... | {
i

!
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Figure: - STDEV in action

Now let’s see the magic of diversification. Let’s invest 50% in stock A and 50% in stock B. So
you can see from the figure ‘Diversified Investment” we have multiplied both the stock value
by 0.5 i.e 50% investment. By doing this we are getting 11.43% returns with only taking 2.6%
risk. That’s the power of diversified investment. We have almost brought down our risk 1/4™
time.

- D | :

Year Stock A ( Return) Stock B { Return) 30 Percent Investment {

2000 10.30% 10.00% 10.15% «——=0 5"B240.5°C7 |

2001 -10.00% 26.00% 7 80% o

2002 23.00% 3.00% 13.00% J

2003 £ 00% B.00% 14.00% :

2004 14.00% 11.00% 12.50%_|—>Rate of return {

Average 11.86% 11.00% 11.43% h

Deviation 13.34% 8.4k% 2 B1% ——Minimum risk J;‘
.'-..--xq_\_..‘m,\,a_._, w e PR Lt ‘,u--‘v.\_\_x }_ Y \; R

.



Figure: - Diversified investment

You have three stocks you want to choose two stocks with
diversified investment?

First let’s try to understand this question. In the below example ‘Stock diversification sample’
we have three stocks ‘Stock A’,” Stock B’ and “Stock C’. You have decided to buy ‘Stock A’.
Now you want to buy either ‘Stock B’ or ‘Stock C’ in such way that it should give you
diversified portfolio. In short you want to find out which stock from ‘B’ and ‘C’ has no relation
or least relation with ‘Stock A’. This can be achieved by using the ‘CORREL’ function.
‘CORREL’ takes two collection of values (in this case it is the stock values) and gives you a
number between 1 to -1.

Value What does it mean?

More the value near to ‘1’ This means both the value are related. So more near to
‘1’ more is the relationship.

More the value near to -1’ This means both the values are not related. So more near
to -1 more independent are the value.

Table: - CORREL values

So using the *CORREL’ function we get that stock A and stock B have a value of “-0.98” and
for stock A and C we have value of ‘0.89’. So stock A and stock B are more diversified than
Stock A and Stock C.



A, | B | [ | ] | E | F
Year Stock A { Return) | Stock B { Return) Stock C (Returnj) 4
2000 10.30% 10.00% 9%
2001 -10.00% 25.00% 4%, F
2002 23.00% 3.00% 18% é
2003 22.00% B.00% 249%
2004 14.00% 11.00% E% =CDHHEL[BE:BE,CE:CE'[| ’
’_I | CORREL{arrayl, array2) | f
Stock A and Stock B -0.95472904 =
StockA and Stock C 0.85566057 4 -« L [=CORREL(EZ B6,02.06) ;
| CORREL{arrayl, arrayz) | -
30.00% * f
25 00% - Diversification A
20.00% - e > T
1500% A M\“x, 7
—#— Stock A& +
10.00% - -~ . StockB ]
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Figure: - Stock diversification sample

Deprecation

How do we calculate straight line depreciation?

First let’s try to understand what is depreciation all about ?. Any asset we buy for an
organization has a finite life time. As time passes by asset looses value. It helps us to evaluate
the wear and tear for fixed assets over a period of time.

Straight line depreciation is the simplest and widely used technique. Below figure ‘straight line
depreciation’ shows the complete formula for the same. Fixed cost asset is the total cost of the
asset. Scrap value is the asset value when it will be finally sold or disposed. For instance let’s
say you have bought a computer and you use it for 5 years. Even after five years the computer
will still sell for some amount. There is a possibility depending on asset that the scrap value
can be zero. Life span of the asset is the total life time of the asset.

Depreciation Expense = (Fixed cost asset - Scrap walue)

Life span of the Asset (years) §

— el W e U T e s -]

Figure: - Straight line depreciation



To calculate straight line depreciation we need to use the ‘SLN’ formulae. It takes three values
the fixed cost which is termed as cost in excel , scrap value also called as salvage value and the
life of the asset. This returns us depreciation calculation per month.

Fixed cost

{

Scrap value .
Or———>| SLN === Depreciation per i
Salvage value month. ,
"-.

§

Life of the 5

asset f

IR T, PR PR .‘F_/

Figure: - SLN in action
Let’s try to understand the same with a simple formula. In the below figure ‘SLN formulae in
action” we cal see we have defined a fixed cost, scrap value and life in years. On the right hand
side you can see how a ‘SLN’ formula takes those inputs. In the same figure we have also
shown the output for the same. If you try calculating using “Straight line depreciation’
formulae discussed previously you should arrive to the same answer.

;I;reafn Vil Eggg =SLN(F D5 09) E'S{ETJ T Eggg $2,600.00 :
Life in years | SL(cost, Sa|VHaI;IBJ (] Life in years g | f
Final output f

Figure: - SLN formulae in action
First thing to note is that the depreciation is calculated monthly. Now if we spread the
depreciation for five year (which is the life span of the asset) you will get a balance of 2000.
This balance is nothing but the scrap value of the asset. Below table ‘Final depreciation
calculation” shows how the values are spread for five years, the total depreciation and the
balance left.

Years First | Second | Third Fourth | Fifth
year | Year Year Year Year
Depreciation Value | 2600 | 2600 2600 2600 2600
Total Depreciation | 13000
Balance 2000

Table: - Final depreciation calculation

What is double declining depreciation?

Double declining is type of acceleration depreciation method. Accelerated depreciation means
it recognizes a higher depreciation at the beginning of the life time of the asset. First let’s
understand what declining appreciation is ?. Double declining depreciation value is twice the
value of the straight line depreciation. In double declining previous years asset value becomes



the input to the next year’s depreciation calculation. Below figure ‘Double declining balance’
shows how calculations are done for every year. The basic formula for calculating depreciation
is as below.

Depreciation expense = previous period value * ( Factor / Life of Asset )

From the above formula we will get depreciation expense on a per month basis. Previous
period value is the value of the asset after deducting the depreciation of that year. Factor value
is two for double declining depreciation. Life of asset is the life of the asset.

So let’s analyze the below calculation for double declining balance. In the below example we
have asset of cost around 19000 with scrap value of 2000 and life of the asset is five years. So
the first year of calculation is fixed cost multiplied by factor divided by life of asset which
comes to around 7600. Now to calculate for the second year we subtract the depreciation of
the first year from the fixed cost and multiple by factor divided by life of asset. In the same
way we carry forward for third and fourth year. Now for the fifth year we deduct the previous
brought forward from the scrap value, because this is the final year of the life of asset. So for
the final year the depreciation is 462. Try to follow the way carry forwards are taken from

previous year to the next year this will clear your fundamentals in a more appropriate manner
Factor=2

Factore—— "
Depreciation expense = Previous Period Value # ————=—— 4
p p * e of the Asset for Double Delining ‘\
B} | . Fixed Cost—1 Q%Dﬂ “
1 Year—(19000) * T = 7600 Scrap  ——>2000«—— ﬁ
Life of Asset—5 Years ;

nd 2 ;
2 Year—s (19000 - 7600 J*? = 4560 ?
\':?

‘i'__

3" Year— (11400 - 4560) *% =27% :

4™ Year—>(6340 - 2736) % < = 1641.6 }

¥

Scrap Value L

| o
51 Year— (2462 - 2000) = 462 :
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Figure: - Double declining balance
Ok, the above calculation was very tedious. Excel has provided an easy way i.e. by using
‘DDB’ formula. Below figure ‘DDB in action” shows how the formula does the calculation. It
takes five parameters. We have out arrows to the parameter to understand the same in more
visual format.




Fixed cost 139000 1|=ddbiD7 D5 0912

scrap Yalue 2000 2 | DDB{cost, salvage, life, period, [Factor]) |
Life in years g 7 f S N

4

g

Factor is two for double
declining

Period for which the
Calculation needs to be done

Figure: - DDB in action

How do we calculate depreciation using ‘sum of year digit’?

Sum of year digits is a form of accelerated depreciation. Using this methodology we have
greater depreciation in the earlier years and less in the later years. Below is a simple sample
which shows the cost of asset, life and the salvage value. For the same we will try to calculate
depreciation using ‘sum of year digit’.

Cost of Asset 10000 Rs
Life of Asset 5 Years
Salvage Value 2000 Rs
Table: - Sample example
So below are the steps to calculate depreciation using ‘sum of year digit’.

e The first thing we do is total the number of year using life of the asset. As shown above
the total number of years is five so the total is1 + 2 + 3+ 4 + 5 = 15.

e To calculate depreciation for the any year we subtract the salvage value from the cost of
asset and multiply it by a factor which varies depending on which year it is.

Sum of year digit depreciation = (Cost of Asset — Salvage value) * Factor

To calculate factor below is the formula.

Factor = (Year for which depreciation is calculated) / (Total of the number
of years)

Currently the total of the number of years is 15 (1+2+3+4+5). So below is the calculation of
factor for five years. 1% year factor is (5/15=0.33), 2" year factor is (4/15=0.26), 3" year
factor is (3/15=0.2) and so on. In order to calculate depreciation we need to multiply this factor
to the difference between cost of asset and salvage value. So below table shows a detail
calculation for the same.

| Year | (Cost of asset — Salvage value) * factor | Depreciation for the year |




First (10000-2000) * (5/15) 2666.67
Second (10000-2000) * (4/15) 2133.33
Third (10000-2000) * (3/15) 1600.00
Fourth (10000-2000) * (2/15) 1066.67
Fifth (10000-2000) * (1/15) 533.33

Table: - Depreciation calculation using sum of year

Fixed cost 10000 Y ear
=crap Yalue 2000 1]=5Y0([D7 05,059 F8) .
Life inyears | &l 2 | s¥Dicost, salvage, life, per) | ;
3 |
4 ‘.
° {
l Final output ’
Year ‘
1 ¥2 BE6.67 f
2 ¥2,133.33 4
3 §1,600.00
4 §1,066.67 1’
5 $533.33 *
it e e o G e B e, e B st .nn.mu.j

Figure: - SYD in action

How can we calculate depreciation for a certain time period?

Sometimes you need to find depreciation for a certain period in the life time of the asset. For
instance your life time of the asset is five year but you only want to calculate for the first three
years. This is where VDB comes to rescue. Below figure shows the various parameters. You
can see the “from period’ and the ‘to period” parameter. Factor is the rate by which the decline
happens. If the factor is omitted then it’s taken as 2 which means it’s a double declining
balance method. If you do not want double decline then put a rate if decline factor in this
parameter. We also have a ‘no_switch’ parameter is ‘FALSE’ then the formula uses straight
line depreciation and if it’s “TRUE’ then it does not use straight line depreciation.



VDB(cost,salvage life,start_period,end_period,factor,no_switch) d

»
Total cost of Asset| pe
4
[Final Value of the asset| f
Life period of the {
asset 4
.
;
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Rate of
Decling 4
True or :
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Figure: - VDB in action
Note :- To understand straight line depreciation refer the previous

questions in this chapter.

For instance below is the sample of the VDB formula. The total cost of the asset is 19000, with
scrap value of 2000, life time of five years and the depreciation is calculate for the first two
periods. By default the ‘no_switch’ is false so its using double declining methodology to
calculate depreciation.

=VDB(1000 2000502 i
WOB(cost, sabvage, [fe, start_perind, end_period, [Factar], [no_swikch]) f
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Figure: - Sample VDB formula

For instance the below figure shows how we have calculated depreciation for the first two
years. In the right hand side we have calculated depreciation for two years using VDB. In the
left hand side we have calculated depreciation using double decline for five years. If you add
up the first two years depreciation expense it’s the same which we have got from the VDB
formula.

Numbers of years

1 7600 w
3 273k j
4 1641 :
o 4672 i

-.w‘(h/
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Figure: - VDB in action



