ADMINISTRACIÓN FINANCIERA A BASE DE RECETAS CASERAS

CORPORATE FINANCE ON THE BASIS HOMEMADE RECIPES

III. QUANTITATIVE ASPECTS

HOMESTYLE RECIPES FOR FINANCIAL MANAGEMENT


7.  Effective Rates

An interest rate is always related to a certain period of time.  Therefore, if capital earns a monthly interest rate of 2%, it means that the capital and its interest are released at the end of that period.

On the other hand, if the investor does not withdraw the money at maturity, and leaves it for 5, 10 or 15 periods, including a clause for the automatic capitalization of the interest produced at the end of each period, this simple notion demonstrates that the old formula  we learned for the calculation of the interest rate has progressively become obsolete, because the capitalization effect of interest is ignored. 

Look at the example below:
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The information displays of banks have increased this confusion by showing nominal annual rates for periods smaller than one year.

All of these misunderstandings make people think that “simple interest does not exist.”

Furthermore, note that interest rates have their own language:



- annual



- monthly



- daily


 Up to this point, we have ignored an important topic that needs clarification: the dichotomy between a monthly rate and a 30-day rate.  Obviously, they are not equal because not all months have 30 days.  The expressions “30 day rate” and “monthly rate” will be alternatively mentioned, according to the circumstances or the convenience of teaching in this book.

For example, when we have to project the annual rate in the first case, it will be on the basis of 12.1666 periods of 30 days in a year of 365 days.  On the other hand, when using the monthly rate, it will be based on 12 periods.

Other terminology, such as quarterly rate of 7%, a four-month rate of 10%, or a semi-annual rate of 15% may be used as well.

The “effective rate” is just the translation from one language to another.  

It is an everyday need for financial managers who are constantly asking themselves what the equivalent annual rate is for monthly rate of 2%.  For example:
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This percentage will certainly differ from the 24% which some “simple-interest” followers believe from a quick mental calculation.

Why did we use this formula?

1.02

a) Instead of calculating it on the basis of a capital of $100, a $1 base was used.  That is certainly an easier way, since the formula can be applied to any amount.

b) The interest of  $0.02 was added to the capital of $1 (this is the effective monthly rate of $2 for each $100). 

12

c) Because the capitalization process was done over twelve (12) periods, the following calculation was done:
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(1.02). (1.02). (1.02) ...... (1.02) = (1.02)12 = 1.2682

12 times

-1

d) Because we subtracted the capital of $1, only the earned interest of  $0.2682 remains.

x 100

e) Finally, it was multiplied by 100, because the current language is undoubtedly that of  “percentage.”  The result was 26.82%.

Therefore, a general formula can be proposed for any problem. 


(1)
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( In the above example



If the 2% interest had been for 30 days, instead of monthly, the result would be:



The proposed formula can best be proven if the opposite path is followed.  What interest rate for 30 days is equivalent to an annual rate of 27.24%:
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Here is a small exercise:

a) What is the effective rate for 90 day term at an annual rate of 18% ?


t =
90


n =
365


In =
0.18
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b) 
 What is the effective annual rate, if the weekly rate is 1%?

t =
365

n =
7

In =
0.01





c) What is the effective rate for 80 days, when the rate for 30 days is 2%? 

t =
80

n =
30

In =
0.02





8.   Add-On Interest: The Three Lies

The popularity of the fixed payment for the purchase of durable assets has created an unusual form of interest called “Add-On Interest.”

Generally expressed as a monthly rate, add-on interest multiplies the rate for the number of payments to be financed, and then adds it to the capital.

Such a clever method hides many lies from the debtor.



As a matter of fact, a given monthly interest rate is shown, but its magnitude is quite different from the effective one.  The amount of interest contained in each payment is constant, ignoring the fact that the amount of borrowed capital is decreasing.  In other words, the add-on interest is the antithesis of the interest rate calculated over balances, which is the true interest.

Here is an example that will be constantly subjected to the IRR calculation.  It is about a person who purchases a $600 refrigerator, at 2% add-on monthly interest for 10 months.

The calculation to establish the payment is as follows:

Interest = 0.02 x 10 x 600 = 0.20 x 600  =

120

Financed amount 

600

Payment:



720
( 10 =
72

Cash flows exposed along an axis of time are the following:
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First Lie.   The monthly rate is not 2%, but 3.46%.

Second Lie.  Money is not lent 10 months, but for 9 because the first payment is generally due upon delivery of the appliance.








Amount

Cash price
600

lent

1st Payment at delivery
( 72)



Amount financed 
528

The cash flows shown over an axis of time follows:
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. . . the IRR: 4.30%








Third Lie.  It is normal to see two prices: cash and financed.  The financed price is the biggest lie because two financings are charged: one is the application of the add-on interest, and the other one is the higher price used as a basis for the calculation of the payment.  Supposing that in our model, the financed price was $650 instead of $600, the calculation for the payment would be the following:

650 x 1.20 = 780 ( 10 = $78 per payment

  The financed capital is
 $522 : 
($600 - $78)

Below is the distribution of cash flows over time:
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. . . the IRR: 6.37%








So it is:
neither 2%

nor 3.46%

or 4.30%
( it is
6.37%






















1st  lie
2nd lie

3rd lie

 the truth

9.  The Real Interest Rate

When inflation exists in a country, the real interest rate is significant.  Its importance increases as the monetary situation degrades.

When inflation is out of control, the real interest rate becomes a daily news item as important as the temperature or humidity levels.

Real interest is that which comes from correcting the nominal or announced interest by eliminating the inflationary component from it.  Here after, the nominal or announced interest rate will be simply called “interest rate.”

BASIC PROPOSAL

Within an inflationary context, the interest rate is made up of the real interest rate in a context of monetary stability in conjunction with the inflationary rate at the moment.

Equation Corresponding

to the Basic Proposal


Symbols









r =
real interest rate

(1+i ) = (1+r) . (1+k)


i =

k =
interest rate

inflation rate








“Algebrating”
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“per unit”  formula
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“percentage”  formula






The real interest rate can be positive or negative within an inflationary context.  The real interest rate is positive when the inflation rate is lower than the interest rate.

On the other hand, when the inflation rate is higher than the interest rate, the real interest is negative.  This means that the real interest rate becomes a subsidy for the creditor and a punishment for the saver.

The inflation rate is generally publicly known at the end of each month.  Consequently, transactions are done blindly, because the real interest rate can only be calculated after the inflation coefficient has been published.

Observe two examples: one with a positive “r” and the other with a negative one.




+

-

Data:
positive 

real interest rate

negative 

real interest rate






    Invested capital
$100

$100






    Period
one month

one month






    Monthly interest rate
12%

10%






 Monthly rate of inflation
10%

12%






 Application of the formula
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  Result (real interest rate)
+ 1.8181%


- 1.7857%









TESTING THE APPLICATION OF THE IRR

If cash flows are displayed on an axis of time after converting them to purchasing power at the end of the period (i.e., time one), the situations would be the following:

+

-

100


100


10
(Inflation)

12
(Inflation)

110


112










0                                                  1



0                                                   1









112


110








[image: image12.wmf]0

0.018181)

+

(1

110




[image: image13.wmf]1

0.018181)

+

(1

112




[image: image14.wmf][

]

0

)

(-0.017857

+

1

112




[image: image15.wmf][

]

1

)

(-0.017857

+

1

110








[image: image16.wmf]0

(0.982143)

112




[image: image17.wmf]1

(0.982143)

110



















            +  110

110       =  0

     +  112

112   =  0



In both cases, the algebraic addition of the discounted cash flows proves that they are equal to zero.  Consequently, the computed rates are the correct ones.  Not only are the examples valid, but so is the equation of the basic outline and the formula.




























. . . the IRR: 3.46%
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(1) This rule was created by Certified Public Accountant (CPA) Guillermo Candioti
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