Interest Rates

Nominal vs. Effective

See text book, section 1.6, page 19.

When an interest rate is stated, "5%" it is assumed that means, "5% per year."  So at the end of year one, 5% of the principal is added to the amount owed.  See case c in Table 1.2 and note how the principal increases each year.

Interest rates are sometimes expressed as a rate and some compounding period, "12% per annum, compounded monthly."  This is a somewhat deceptive statement.  When you hear it, just take the % per annum and divide by the number of compounding periods per annum, 12 in this case, and re-express the interest as 1% per month.  Now you just enter the 1% tables or use 0.01 in the formulas and use the total number of months in the problem for "n," and grind out the answer.

Sometimes, and this is much more important in consumer credit than in engineering economy, a consumer protection regulation will force a lender to express the interest as effective.  This effective rate is always higher than the nominal (per annum rate).  The formula on page 19:

i effective = (1 + r/m)m - 1  where r is the nominal interest and m is the number of compounding periods. In the preceding paragraph the nominal was 12% (0.12) and the number of periods was 12, so 

i effective = (1 + 0.12/12)12 -1 = 12.68%

Here is the spread sheet solution of this problem, not important except that I mangled it in class on Thursday"
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Total interest 112.6825 - 100 = 12.6825

Interest rate 12.6825 / 100 = 12.68%
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		Use $100 to calculate the  effective interest rate for 12% per annum, compounded monthly.

				Interest		Owed				Owed

				due.		before				After		i====>		0.01

		Month				Pmt		Pmt		Pmt.

		0								100

		1		1		101		0		101

		2		1.01		102.01		0		102.01

		3		1.0201		103.0301		0		103.0301

		4		1.030301		104.060401		0		104.060401

		5		1.04060401		105.10100501		0		105.10100501

		6		1.0510100501		106.1520150601		0		106.1520150601

		7		1.0615201506		107.2135352107		0		107.2135352107

		8		1.0721353521		108.2856705628		0		108.2856705628

		9		1.0828567056		109.3685272684		0		109.3685272684

		10		1.0936852727		110.4622125411		0		110.4622125411

		11		1.1046221254		111.5668346665		0		111.5668346665

		12		1.1156683467		112.6825030132		0		112.6825030132

										Total interest 112.6825 - 100 = 12.6825

										Interest rate 12.6825 / 100 = 12.68%






