ADMINISTRACIÓN FINANCIERA A BASE DE RECETAS CASERAS

CORPORATE FINANCE ON THE BASIS HOMEMADE RECIPES

III. QUANTITATIVE ASPECTS
HOMESTYLE RECIPES FOR FINANCIAL MANAGEMENT

6.  IRR and its Multiple Results (1)
The internal rate of return (IRR) is a wonderful instrument to calculate the profitability of a project when inflows and outflows of assorted values are mixed at regular or irregular intervals.

Nevertheless, there are cases in which the result is not unique, and therefore, the IRR losses part of the magic that characterizes it.  In any case, the IRR has been gaining importance and has been referred to by the economic press with growing frequency. Currently, it is the unquestioned indicator for investment analysis.

A LITTLE HISTORY

The link between capital and yield was established when interest was no longer perceived as a sin, but rather as a reward for the postponement of consumption.

The initial experiences stemmed from money, and the only known example was the loan.

The interest rate was a creation almost as important as money itself, and afterwards, it was mathematically identified as a fraction.

Ancient history speaks to us of very simple operations.  However, the development of trading and wars–which gave birth to government loans–were the origin of financial math, whose purpose was, often, to systematize complex problems and return to the simplicity of the interest rate as a key indicator.
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 For a long time, figures were managed at regular intervals and generally consistent amounts. This was the case until the middle of the twentieth century.

Thereafter, the need arose to consider the positive and negative flows of various amounts in order to discount them at a certain rate, thus demonstrating that a positive balance existed.  This was called Net Present Value (NPV).  It was positive if the flows surpassed the intended rate, and negative when they did not reach it.

In order to shorten the calculations, double entry tables were constructed to quickly find the present value for one dollar using the most common types of interest.

Linear interpolation permitted us, with a couple of approximations, to find the rate that was baptized Internal Rate of Return (IRR).  The IRR was the rate that made the NPV disappear.

At that time, it was believed that a new creation had been born: the IRR. After more than 40 years, it was clearly seen that the new finding was no less than the old interest rate of our forebears, although it demanded additional effort to calculate it.

The fact that the IRR was typically applied to the analysis and evaluation of investment projects contributed to the support of this belief.  It became a new toy that seduced authors of corporate finance.

Complex presentations prevented a clear understanding of the difference between the interest rate of an investment emerging from its projected cash flows, and the yield rate which the investor was expecting with regard to the investment offered.

For many years, it was believed that the IRR was something different, and that its definite proof only existed when the investor was able to find investment opportunities at the same interest yield for the amounts that the project released in his favor.  This was a virtual impossibility, until the mistake was understood by the majority of the people, and it was demonstrated mathematically.

Technological progress, such as seen in the advent of electronic calculators during the 1970s, accelerated the progress of searching for the IRR.  Thus, the Present Value Schedules could be filed and replaced by calculators that could, with a simple manipulation, instantly display a nominal value discounted at any rate, even fractions.

INFLECTIONS AND MULTIPLE ROOTS

Nevertheless, multiple sources may appear when searching for the IRR, if more than one change of signs takes place in the cash flows. This is called an inflection.  A single root is assured solely when there exists a single inflection, as in the case presented below.
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 On the other hand, when two or more inflections exist, multiple results may appear, as in the two cases presented below.
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In cases with more than one inflection, quality control should be applied.  There is a graphical method that draws the NPV function through the use of computers.  This check is of real importance, since the presence of multiple roots eliminates the possibility for the IRR to be a valid indicator for making decisions on investment projects.


INVERSE AND NORMAL FUNCTION 

If the function is displayed graphically, we see that it is normal–we would say understandable–when it is a descending hyperbola placed on the axes.  We can verify the often repeated reasoning that when the rate increases, the NPV decreases or, said in other words, as the demanded rate increases, the NPV decreases, even becoming negative when we demand an excessive rate of return. This is the perspective of the investor, as we see below for a simple case.
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Notice that when the signs of all of the flows are inverted, the result is the same: 19.97%; and what is even more amazing, the sign even remains the same.

However, the function behaves in the opposite manner when the signs are inverted.  Observe that the higher the rate, the higher the NPV.  A clear explanation of this phenomenon is that the roles are different, since this is the case of a borrower instead of that of an investor.  In such cases, the rate that cancels the algebraic sum of the flows corresponds to the loan operation.

The increase of the NPV, correlated with the increase in the rate, means that the disbursement for the borrower increases when the rate of the loan increases.

In conclusion, multiple results appear when the flow alternately develops both the inverse and normal functions.  Consequently, the roles, which are also alternate, correspond to the investor and the borrower.

THE REALITY IS MUCH MORE BENIGN

In general, real investment projects are not so complex.  Sometimes, however, additional investments are requested once a certain period of time has elapsed.  This is the case of the forestry business, whose biological cycle supposes the harvesting of trees before concluding the investment process.


However, multiple roots frequently occur when financing is foreseen. In such cases, the mixing of the cash flows for the project itself with those of the financing, creates a greater propensity for the appearance of multiple results, as in the case presented below.
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Worries can be alleviated by knowing that, even though cases with two or more inflection points exist, there are many cases where only a single root emerges.
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This topic is a synthesis of a book published by the author and collaborators Claudia Hollmann, Susana Mizawak and Leonardo Sosa Pineda in February 1998.  It may be requested from Eduardo M. Candioti, Gobernador Crespo 2629, zip code 3000 Santa Fe, ARGENTINA; tel/fax # (54) (342) 452-4191; or E-Mail candioti@cpcsa.com.ar
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Hoja1

																				VAN		i%		VAN		i%

																				0.01				0.02						i%		0.01		i%		0.01

				Cash Flows																490.94		0.00		(50.44)		0.08				0.0005		694.16		0.01		(89.27)

				of		of		of the

		N°		the		the		financed

				project		financing		project												380.37		0.01		(27.10)		0.10				0.01		581.34		0.02		(79.07)

		0		(4,000)		3,000		(1,000)												276.35		0.02		(7.81)		0.12				0.02		475.77		0.03		(69.37)

		1		2,000		0		2,000												178.43		0.03		8.00		0.14				0.03		376.95		0.04		(60.13)

		2		300		0		300												86.23		0.04		20.85		0.16				0.04		284.42		0.05		(51.33)

		3		1,073		(2,573)		(1,500)												(0.63)		0.05		31.16		0.18				0.05		197.76		0.06		(42.94)

		4		500		0		500												(82.49)		0.06		39.28		0.20				0.06		116.58		0.07		(34.94)

		5		624		(1,124)		(500)												(159.66)		0.07		45.53		0.22				0.07		40.52		0.08		(27.30)

				unique		IRR of the		multiple												(232.43)		0.08		50.17		0.24				0.08		(30.76)		0.09		(20.02)

				IRR		financing		IRR												(301.08)		0.09		53.45		0.26				0.09		(97.56)		0.10		(13.06)

																				(365.85)		0.10		55.54		0.28				0.10		(160.18)		0.11		(6.41)

				5.04%		6.00%		12.94%												(427.00)		0.11		56.64		0.30				0.11		(218.88)		0.12		(0.05)

								69.88%												(484.73)		0.12		56.87		0.32				0.12		(273.91)		0.13		6.03

																				(539.24)		0.13		56.38		0.34				0.13		(325.51)		0.14		11.84

																				(590.73)		0.14		55.26		0.36				0.14		(373.89)		0.15		17.41

																				(639.38)		0.15		53.63		0.38				0.15		(419.24)		0.16		22.74

																				(685.35)		0.16		51.55		0.40				0.16		(461.77)		0.17		27.85

																				(728.79)		0.17		49.11		0.42				0.17		(501.63)		0.18		32.74

																				(769.85)		0.18		46.35		0.44				0.18		(539.00)		0.19		37.43

																				(808.66)		0.19		43.35		0.46				0.19		(574.03)		0.20		41.92

																				(845.36)		0.20		40.14		0.48				0.20		(606.85)		0.21		46.24

																				(880.05)		0.21		36.76		0.50				0.21		(637.60)		0.22		50.38

																				(912.85)		0.22		33.26		0.52				0.22		(666.41)		0.23		54.35

				Flujos de		Finan-		Flujos												(943.87)		0.23		29.65		0.54				0.23		(693.38)		0.24		58.16

		Flujo		Fondos		ciación		Netos												(973.19)		0.24		25.98		0.56				0.24		(718.63)		0.25		61.82

		0		-1,800		2,500		700												(1000.92)		0.25		22.25		0.58				0.25		(742.26)		0.26		65.34

		1		-700		-200		-900												(1027.13)		0.26		18.49		0.60				0.26		(764.37)		0.27		68.72

		2		400		-200		200												(1051.91)		0.27		14.72		0.62				0.27		(785.03)		0.28		71.97

		3		300		-200		100												(1075.33)		0.28		10.95		0.64				0.28		(804.34)		0.29		75.09

		4		2,500		-2,700		-200												(1097.47)		0.29		7.20		0.66				0.29		(822.37)		0.30		78.10

				TIR		TIR		TIR												(1118.40)		0.30		3.47		0.68				0.30		(839.20)		0.31		80.99

																				(1138.16)		0.31		(0.23)		0.70				0.31		(854.90)		0.32		83.76

				7.61%		8.00%		12.01%												(1156.83)		0.32		(3.88)		0.72				0.32		(869.52)		0.33		86.44

																				(1174.46)		0.33		(7.49)		0.74				0.33		(883.13)		0.34		89.01

																				(1191.11)		0.34		(11.04)		0.76				0.34		(895.80)		0.35		91.48

																				(1206.82)		0.35		(14.53)		0.78				0.35		(907.56)		0.36		93.87

																				(1221.64)		0.36		(17.96)		0.80				0.36		(918.47)		0.37		96.16

																				(1235.61)		0.37		(21.33)		0.82				0.37		(928.58)		0.38		98.37

																				(1248.78)		0.38		(24.62)		0.84				0.38		(937.94)		0.39		100.50

																				(1261.18)		0.39		(27.85)		0.86				0.39		(946.58)		0.40		102.55

																				(1272.86)		0.40		(31.01)		0.88				0.40		(954.54)		0.41		104.52

																				(1283.85)		0.41		(34.10)		0.90				0.41		(961.86)		0.42		106.42

																				(1294.18)		0.42		(37.11)		0.92				0.42		(968.59)		0.43		108.25

																				(1303.88)		0.43		(40.05)		0.94				0.43		(974.74)		0.44		110.02

																				(1312.99)		0.44		(42.92)		0.96				0.44		(980.35)		0.45		111.72

																				(1321.54)		0.45		(45.71)		0.98				0.45		(985.46)		0.46		113.36

																				(1329.54)		0.46		(48.44)		1.00				0.46		(990.08)		0.47		114.94

																				(1337.02)		0.47		(51.09)		1.02				0.47		(994.24)		0.48		116.46

																				(1344.02)		0.48		(53.67)		1.04				0.48		(997.98)		0.49		117.93

																				(1350.55)		0.49		(56.18)		1.06				0.49		(1001.31)		0.50		119.34

																				(1356.63)		0.50		(58.62)		1.08				0.50		(1004.25)		0.51		120.70

																				(1362.29)		0.51		(61.00)		1.10				0.51		(1006.83)		0.52		122.02

																				(1367.54)		0.52		(63.30)		1.12				0.52		(1009.07)		0.53		123.28

																				(1372.41)		0.53		(65.55)		1.14				0.53		(1010.98)		0.54		124.50

																				(1376.91)		0.54		(67.72)		1.16				0.54		(1012.58)		0.55		125.68

																				(1381.06)		0.55		(69.84)		1.18				0.55		(1013.89)		0.56		126.81

																				(1384.87)		0.56		(71.89)		1.20				0.56		(1014.92)		0.57		127.91

																				(1388.36)		0.57		(73.88)		1.22				0.57		(1015.69)		0.58		128.96

																				(1391.54)		0.58		(75.81)		1.24				0.58		(1016.22)		0.59		129.97
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Hoja1

																				VAN		i%		VAN		i%

																				0.01				0.02						i%		0.01		i%		0.01

				Flujos de fondos																490.94		0.00		(50.44)		0.08				0.0005		694.16		0.01		(89.27)

				del		de la		del

		Flujo		proyecto		financia-		proyecto

				puro		ción		financiado												380.37		0.01		(27.10)		0.10				0.01		581.34		0.02		(79.07)

		0		(4,000)		3,000		(1,000)												276.35		0.02		(7.81)		0.12				0.02		475.77		0.03		(69.37)

		1		2,000		0		2,000												178.43		0.03		8.00		0.14				0.03		376.95		0.04		(60.13)

		2		300		0		300												86.23		0.04		20.85		0.16				0.04		284.42		0.05		(51.33)

		3		1,073		(2,573)		(1,500)												(0.63)		0.05		31.16		0.18				0.05		197.76		0.06		(42.94)

		4		500		0		500												(82.49)		0.06		39.28		0.20				0.06		116.58		0.07		(34.94)

		5		624		(1,124)		(500)												(159.66)		0.07		45.53		0.22				0.07		40.52		0.08		(27.30)

				TIR		TIR de la		TIR												(232.43)		0.08		50.17		0.24				0.08		(30.76)		0.09		(20.02)

				única		financiación		múltiple												(301.08)		0.09		53.45		0.26				0.09		(97.56)		0.10		(13.06)

																				(365.85)		0.10		55.54		0.28				0.10		(160.18)		0.11		(6.41)

				5.04%		6.00%		12.94%												(427.00)		0.11		56.64		0.30				0.11		(218.88)		0.12		(0.05)

								69.88%												(484.73)		0.12		56.87		0.32				0.12		(273.91)		0.13		6.03

																				(539.24)		0.13		56.38		0.34				0.13		(325.51)		0.14		11.84

																				(590.73)		0.14		55.26		0.36				0.14		(373.89)		0.15		17.41

																				(639.38)		0.15		53.63		0.38				0.15		(419.24)		0.16		22.74

																				(685.35)		0.16		51.55		0.40				0.16		(461.77)		0.17		27.85

																				(728.79)		0.17		49.11		0.42				0.17		(501.63)		0.18		32.74

																				(769.85)		0.18		46.35		0.44				0.18		(539.00)		0.19		37.43

																				(808.66)		0.19		43.35		0.46				0.19		(574.03)		0.20		41.92

																				(845.36)		0.20		40.14		0.48				0.20		(606.85)		0.21		46.24

																				(880.05)		0.21		36.76		0.50				0.21		(637.60)		0.22		50.38

																				(912.85)		0.22		33.26		0.52				0.22		(666.41)		0.23		54.35

				Flujos de		Finan-		Flujos												(943.87)		0.23		29.65		0.54				0.23		(693.38)		0.24		58.16

		Flujo		Fondos		ciación		Netos												(973.19)		0.24		25.98		0.56				0.24		(718.63)		0.25		61.82

		0		-1,800		2,500		700												(1000.92)		0.25		22.25		0.58				0.25		(742.26)		0.26		65.34

		1		-700		-200		-900												(1027.13)		0.26		18.49		0.60				0.26		(764.37)		0.27		68.72

		2		400		-200		200												(1051.91)		0.27		14.72		0.62				0.27		(785.03)		0.28		71.97

		3		300		-200		100												(1075.33)		0.28		10.95		0.64				0.28		(804.34)		0.29		75.09

		4		2,500		-2,700		-200												(1097.47)		0.29		7.20		0.66				0.29		(822.37)		0.30		78.10

				TIR		TIR		TIR												(1118.40)		0.30		3.47		0.68				0.30		(839.20)		0.31		80.99

																				(1138.16)		0.31		(0.23)		0.70				0.31		(854.90)		0.32		83.76

				7.61%		8.00%		12.01%												(1156.83)		0.32		(3.88)		0.72				0.32		(869.52)		0.33		86.44

																				(1174.46)		0.33		(7.49)		0.74				0.33		(883.13)		0.34		89.01

																				(1191.11)		0.34		(11.04)		0.76				0.34		(895.80)		0.35		91.48

																				(1206.82)		0.35		(14.53)		0.78				0.35		(907.56)		0.36		93.87

																				(1221.64)		0.36		(17.96)		0.80				0.36		(918.47)		0.37		96.16

																				(1235.61)		0.37		(21.33)		0.82				0.37		(928.58)		0.38		98.37

																				(1248.78)		0.38		(24.62)		0.84				0.38		(937.94)		0.39		100.50

																				(1261.18)		0.39		(27.85)		0.86				0.39		(946.58)		0.40		102.55

																				(1272.86)		0.40		(31.01)		0.88				0.40		(954.54)		0.41		104.52

																				(1283.85)		0.41		(34.10)		0.90				0.41		(961.86)		0.42		106.42

																				(1294.18)		0.42		(37.11)		0.92				0.42		(968.59)		0.43		108.25

																				(1303.88)		0.43		(40.05)		0.94				0.43		(974.74)		0.44		110.02

																				(1312.99)		0.44		(42.92)		0.96				0.44		(980.35)		0.45		111.72

																				(1321.54)		0.45		(45.71)		0.98				0.45		(985.46)		0.46		113.36

																				(1329.54)		0.46		(48.44)		1.00				0.46		(990.08)		0.47		114.94

																				(1337.02)		0.47		(51.09)		1.02				0.47		(994.24)		0.48		116.46

																				(1344.02)		0.48		(53.67)		1.04				0.48		(997.98)		0.49		117.93

																				(1350.55)		0.49		(56.18)		1.06				0.49		(1001.31)		0.50		119.34

																				(1356.63)		0.50		(58.62)		1.08				0.50		(1004.25)		0.51		120.70

																				(1362.29)		0.51		(61.00)		1.10				0.51		(1006.83)		0.52		122.02

																				(1367.54)		0.52		(63.30)		1.12				0.52		(1009.07)		0.53		123.28

																				(1372.41)		0.53		(65.55)		1.14				0.53		(1010.98)		0.54		124.50

																				(1376.91)		0.54		(67.72)		1.16				0.54		(1012.58)		0.55		125.68

																				(1381.06)		0.55		(69.84)		1.18				0.55		(1013.89)		0.56		126.81

																				(1384.87)		0.56		(71.89)		1.20				0.56		(1014.92)		0.57		127.91

																				(1388.36)		0.57		(73.88)		1.22				0.57		(1015.69)		0.58		128.96

																				(1391.54)		0.58		(75.81)		1.24				0.58		(1016.22)		0.59		129.97
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Flujo de fondos del proyecto puro
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Flujos de fondos netos de financiación
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