  Chapter 5

Determination and Application of Nominal and Real Rates-of–Return in Financial Analysis

1. There are two rationales as to why there is interest. The liquidity preference theory asserts that rational people prefer assets that are more liquid to assets that are less liquid. It follows that cash holders must be offered some premium to lend and relinquish their liquidity position. The longer the time for which money is to be lent, the larger the liquidity premium required for lenders to commit themselves to the loan. The time preference theory asserts that lenders are sacrificing current consumption for the hope of obtaining greater real consumption levels in the future, and therefore require a premium for doing so.
    With the assumption of uncertainty, there is an additional component to interest (i), the risk premium. The risk premium is a complicated factor influenced by business risk, financial risk, and inflation risk.

    Factors influencing the shape of the yield curve are asserted within the segment markets theory, the liquidity preference theory, and the unbiased expectations theory, each of which will be discussed in question (5).

    The segmented markets theory asserts that there are different markets for different maturities of securities, due to individual preferences among investors or institutional requirements. Consequently, this hypothesis implies a discontinuous yield curve where each segment is determined by its respective supply and demand forces. In a similar yet distinct mode of thought, the liquidity preference theory suggests that due to risk aversion attributes borrowers prefer to borrow long-term and lenders prefer to lend short-term. The interaction of these opposing preferences is brought about by the borrower paying a premium to lender to compensate him for his loss of liquidity. Thus the bargaining process and the strength of lender’s liquidity preferences mold the yield curve. Finally, the unbiased expectations hypothesis utilize the strength of the arbitrage argument to explain the yield curve structure. That is, any long-term rate must be the geometric average of the relevant short-term forward rates over the life of any long-term bond. If this condition didn’t hold, arbitrage profit opportunities would arise. Eventually such forces would bring the market back to an equilibrium state.

    Price levels and expectations can affect inflation as asserted by Fisher in his well-known book, The Theory of Interest. These effects are discussed in Question 6.

2. The HPY (holding period yield) is made up of the capital gains yield 
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 and the dividend yield 
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. HPYc signifies the continuous version of the HPY, that is, 
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 = the HPR, and ln = natural logarithm. HPYd is the discrete holding period yield, or
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By use of Taylor series expansion, a higher stated annual rate is required to make HPR equal to the continuously compounded HPRc. The HPR is very useful for analyzing past trends of a security. Possibly its greatest virtue is that it is greater than zero in all but the oddest of circumstances. The relationship between the HPRs and HPYs can be shown to be
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The choice of discrete or continuous-based return measurement should depend to a large extent on the time interval being considered regardless of whether equities or bonds are the financial instruments of interest.

3. Sample means are used mainly to predict the long-term expected rates of return. The types of means available include the arithmetic mean, the geometric mean, and the harmonic mean. The harmonic mean is used mainly in theoretical finance.

    The geometric mean is less sensitive to extreme values than the arithmetic mean. Hence it is as popular as the arithmetic mean, despite its greater difficulty of calculation.

    In long-run forecasting we generally use a monthly or quarterly average to forecast more than one month or one quarter ahead. Under these circumstances Blume found that arithmetic means are generally upward biased estimators of the true population value, and that for any value of N less than T, the geometric mean was a downward biased estimator.

    A more robust method of eliminating these biases associated with sample mean estimates is through the use of a mixed average of the arithmetic and geometric means, denoted as


[image: image7.wmf]MAG

TNN1

x=xx

T1T1

---

--

+

--


In addition, the power mean as defined in equation (f. 12) or page 128 can also be used to do the analysis.

4. The value of the firm is believed to be affected through impacts on operating income, the real value of the monetary position, and the real value of depreciation tax shields. Overall, empirical evidence does not strongly support these assertions, although these theories are very useful in performing the financial analysis, planning, and forecasting.

5. The debtor-creditor hypothesis suggests that unanticipated inflation should redistribute wealth from creditors to debtors because the real value of fixed monetary claims falls. Evidence, however, offers very little support for this theory.

    Since depreciation and inventory tax shields are based on historical cost, their real values decline with inflation. This, in turn, reduces the real value of the firm. However, once again there seems to be little empirical support to this “tax-effects” hypothesis.

    The operating income hypothesis asserts that since relative prices should not be affected by general inflation, price-cost ratios should not be affected, and thus corporate profits before interest and taxes should not be affected. Empirical evidence, however, indicates that inflation is not neutral in its impact on real profits.

6. In his well-known book, The Theory of Interest, Fisher summarized four empirical relationships between interest rates and price levels:

a) Interest rates tend to be high when prices are rising and low when prices are falling.

b) Interest rate movements lag behind price level changes, which tend to obscure the relationship between them.

c) There is a market relationship between interest rates and the weighted average of past price level changes, reflecting effects which are distributed over time.

d) High interest rates accompany high prices and low interest rates accompany low prices.

    Relationship (a) arises from the fact that if lenders and borrowers could perfectly foresee future price level movements, lenders would hedge against changes in the real value of their loan principal by adding the percentage change in prices over the life of the loan to the interest charge, and borrowers would accept the higher rates. Relationships (b) and (c) are attributed to the imperfect foresight about future prices and the resulting inclination to extrapolate from past price level changes in order to adjust interest rates for expected changes in prices. Finally, the fourth relationship (d) reflects the implications from (a) and (c), that is, lenders try to anticipate future changes in price levels based upon their past and current movements.

    The “perfect foresight” case is justified by Fama (1975), although it has been subjected to much criticism, and the “imperfect foresight” case is justified by Yohe and Karnosky (1969). Fama has theoretically argued that inflation information under the efficient markets hypothesis, immediately reflected in interest rate changes. Empirically he has shown that the monthly T-bi11 rate is a good predictor of future inflation.

    Yoke and Karnosky using a distributed lay econometrics model have shown that the impact of inflation on the changes in interest rates is non-instantaneous. In other words there exists an information lag between the changes in inflation and the changes in interest rates.

    From the practitioner’s point of view both of these results reflect useful information for financial planning and analysis. Since each company functions in a unique environment due to differences in company and industry characteristics, how inflation affects the firm will also vary. Hence, the availability and evidence behind these two hypotheses allow the financial manager to apply the theory more relevant to his firm’s competitive domain.

7. Since depreciation and inventory tax shields are based on historical cost, their real values decline with inflation. The magnitude of these tax effects could be huge. In 1977, for example, the use of historica1-cost-based depreciation and inventory accounting raised corporate tax liabilities by $26 billion. Often there are very large differences between tax basis and book values. This difference arises because most firms use different accounting methods for tax purposes and financial reporting purposes.
8. In the discrete case, the present value of and annuity can be described as 
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. Thus, if a firm will receive (at the end of the year) cash flows of $10,000 per year for 25 years, and the appropriate discount rate is 6%, the amount the firm would be willing to pay for this investment is given as
PVAD  = 10,000(1+.06)-1 +10,000(1+.06) -2 +...+10,000(1+.06) -25
= 10,000[(1+.06)-1 + (1+.06)-2 +...+ (1+.06)-25)]

= 10,000(12.783) = $127,830.

    The 12.783 factor is the amount found in the PVA tables under a 6% discount rate for 25 periods.
9. Using the integration formula, the present value of annuity and compound value of annuity can be defined as
compound value of annuity = 
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present value of annuity = 
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where C(t) represents cash flow in period t, and i is the discount rate

10. In order to show that HPYc <HPYd, let x = 
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, and ln(x) = HPYc. The Taylor series expansion of ln(x) around one is given by F(x) = 1n(l) + (x－l)－l/2!(x-l)2 + ... + l/n!(x－l)n. We see that the firm term, x－1, is the HPYd. Note that as the order of the terms increases, the contribution each term makes to the approximation declines rapidly, since in most cases x－1 is less than one. Thus we can limit the examination to the first two terms: HPYc = ln(x) = (x－l)－
[image: image12.wmf]1

2

(x－l)2, where again, (x－1) = HPYd. Substituting this into the equation where HPYc = HPYd－l/2(x－l)2, the continuously compounded HPY is less than the discrete case of HPY.

11. The McLaurin series expansion can be used to help understand the relationship between the normal and log-normal distribution. In approximating the natural antilog function, we obtain F(x) = ex. The expansion then be-becomes ex = l+x/l! +...+ xn/n! + ... Thus if x is a normally distributed variable, then y = ex is a log-normally distributed variables. Taking the expected value of y, we find that E(y) = E(ex) = E(1+x+l/2x2) = l + E(x) +  1/2σ2 + (E(x))2. Since we are dealing with rates of return, the terms with n ≥ 3 are insignificant can are dropped from the analysis. Thus, if we let Y = HPR, then Yt+l = 
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. Since the HPR is positively skewed, the log-normal distribution is used in describing the distribution of HPRs. We must also note that as the length of time between observations decreases, the magnitude of the HPR decreases. Thus if we assume a very short time horizon, the log-normally distributed variable y ≤ (y = l + x), or y－l = x. Therefore x = ln(y), and if y = HPR, then x = ln(
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, and x is the HPYc. This can be restated as y－l = HPYc. Substituting the value for y(y = 
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), we arrive at 
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－l = HPYc, or HPYd =HPYc. This conclusion, remember, is predicated on the assumption that the time period is extremely short. Thus we can draw the conclusion that the normal distribution can be used to approximate HPRs in short-time horizons.

12. To estimate the interest rate, the working table can be constructed as follows:
	i
	Risk Premium
	Interest Rate

to Firm
	Joint

Probability
	Product

	(1)
	(2)
	(3) = (1) + (2)
	(4)
	(5) = (3)×(4)

	7%
	5%
	12%
	(.4)(.3) = .12
	 1.44%

	
	3%
	10%
	(.4)(.4) = .16
	 1.60%

	
	2%
	9%
	(.4)(.3) = .12
	 1.08%

	
	
	
	
	

	9%
	5%
	14%
	(.6)(.3) = .18
	 2.52%

	
	3%
	12%
	(.6)(.4) = .24
	 2.88%

	
	2%
	11%
	(.6)(.3) = .18
	 1.98%

	
	
	
	1.00
	
	   
	

	
	
	
	
	
	
	

	
	
	
	
	

	
	
	
	Expected interest rate = 11.5%


	
	GM
Rate of Return

	Monthly Arithmetic Average
	－.00346

	Monthly Geometric Average
	－.00503

	Monthly Mixed Average
	－.00375


13. Using 1970-1981 monthly data:
	
	 Mean 
	 Standard Derivation 

	3-month T-Bills
	.006167
	.0026315

	6-month T-Bills
	.006275
	.0024673

	1-year T-Bills
	.006268
	.0022551

	
	 Liquidity Premiums 

	
	 Mean 
	 Standard Derivation 

	R6mon.－R3mon.
	.0001083
	.0002322

	R1yr.－R3mon.
	.0001021
	.0006184


15.

	DATE
	T-Bill
	JNJ
	MRK

	1977-01
	0.0039
	-0.13141
	-0.15046

	1977-02
	0.0039
	-0.013284
	-0.03024

	1977-03
	0.0038
	0.007519
	-0.01114

	1977-04
	0.0038
	-0.057836
	-0.0703

	1977-05
	0.0041
	0.035248
	-0.00488

	1977-06
	0.0042
	0.086538
	0.101235

	1977-07
	0.0043
	-0.026549
	-0.0426

	1977-08
	0.0046
	0.056
	0.107728

	1977-09
	0.0048
	0.017301
	-0.00426

	1977-10
	0.0051
	-0.001701
	-0.07692

	1977-11
	0.0051
	0.013288
	0.049537

	1977-12
	0.0051
	0.037162
	-0.01333

	1978-01
	0.0054
	-0.091205
	-0.01126

	1978-02
	0.0054
	-0.033333
	-0.041

	1978-03
	0.0052
	0.014925
	-0.06793

	1978-04
	0.0052
	0.125
	0.1491

	1978-05
	0.0053
	0.010458
	0.050112

	1978-06
	0.0056
	0.058537
	-0.04721

	1978-07
	0.0058
	0.043011
	0.087838

	1978-08
	0.0059
	0.000589
	0.013251

	1978-09
	0.0065
	-0.016272
	-0.01235

	1978-10
	0.0067
	-0.115789
	-0.0625

	1978-11
	0.0072
	0.058503
	0.062222

	1978-12
	0.0076
	-0.04685
	0.139749

	1979-01
	0.0078
	0.028814
	0.005545

	1979-02
	0.0078
	-0.093904
	-0.04044

	1979-03
	0.0079
	0.005495
	0.018774

	1979-04
	0.0079
	0.014572
	0.037879

	1979-05
	0.0080
	0.007181
	-0.07701

	1979-06
	0.0076
	0.030521
	0.075697

	1979-07
	0.0077
	0.010453
	-0.01852

	1979-08
	0.0079
	0.07069
	0.056226

	1979-09
	0.0086
	-0.038898
	-0.01079

	1979-10
	0.0098
	-0.080944
	-0.03818

	1979-11
	0.0098
	0.104587
	0.094518

	1979-12
	0.0100
	0.060201
	0.006218

	1980-01
	0.0100
	-0.048896
	-0.0519

	1980-02
	0.0107
	-0.082919
	-0.06642

	1980-03
	0.0127
	0.034608
	0.065089

	1980-04
	0.0110
	0.068662
	0.005556

	1980-05
	0.0072
	0.061944
	0.053407

	1980-06
	0.0059
	-0.01875
	-0.00245

	1980-07
	0.0067
	0.031847
	0.091873

	1980-08
	0.0076
	-0.012963
	-0.01197

	1980-09
	0.0086
	0.020472
	0.052805

	1980-10
	0.0097
	0.046296
	-0.0627

	1980-11
	0.0114
	0.077581
	0.063545

	1980-12
	0.0129
	0.099174
	0.074214

	1981-01
	0.0125
	-0.0401
	-0.0236

	1981-02
	0.0123
	0.081723
	0.009063

	1981-03
	0.0111
	0.007282
	0.021257

	1981-04
	0.0114
	0.027711
	0.075332

	1981-05
	0.0136
	0.082392
	0.104396

	1981-06
	0.0123
	-0.084967
	-0.07313

	1981-07
	0.0125
	-0.039286
	-0.0027

	1981-08
	0.0129
	-0.104981
	-0.08239

	1981-09
	0.0123
	0.104603
	0.010417

	1981-10
	0.0113
	0.102273
	-0.05891

	1981-11
	0.0091
	0.043849
	0.071987

	1981-12
	0.0090
	-0.016556
	-0.00204

	1982-01
	0.0102
	0.020202
	-0.00148

	1982-02
	0.0112
	-0.017294
	-0.0709

	1982-03
	0.0106
	0
	-0.07377

	1982-04
	0.0106
	0.081081
	0.060659

	1982-05
	0.0101
	-0.0125
	-0.05229

	1982-06
	0.0104
	0.006369
	-0.05931

	1982-07
	0.0095
	0.003165
	0.035185

	1982-08
	0.0072
	0.141956
	0.099463

	1982-09
	0.0066
	-0.041667
	0.026273

	1982-10
	0.0064
	0.017391
	0.0304

	1982-11
	0.0067
	0.065527
	0.036646

	1982-12
	0.0066
	0.067204
	0.022659

	1983-01
	0.0066
	-0.025189
	0.013294

	1983-02
	0.0068
	-0.015504
	-0.01516

	1983-03
	0.0070
	0
	0.013433

	1983-04
	0.0068
	0.058047
	0.113402

	1983-05
	0.0068
	-0.076808
	-0.08254

	1983-06
	0.0073
	0.070652
	0.079942

	1983-07
	0.0076
	-0.106599
	0.009421

	1983-08
	0.0078
	-0.059091
	0.035467

	1983-09
	0.0075
	0.097264
	0.001297

	1983-10
	0.0072
	-0.027701
	-0.00777

	1983-11
	0.0073
	-0.02792
	0.028721

	1983-12
	0.0075
	-0.035398
	-0.07545

	1984-01
	0.0074
	-0.061162
	-0.02213

	1984-02
	0.0076
	-0.05798
	0.065064

	1984-03
	0.0079
	-0.02439
	0.007968

	1984-04
	0.0081
	0.067857
	-0.02258

	1984-05
	0.0082
	-0.172575
	-0.06386

	1984-06
	0.0082
	-0.020408
	0.083455

	1984-07
	0.0084
	-0.025
	-0.10135

	1984-08
	0.0087
	0.164103
	0.018045

	1984-09
	0.0086
	-0.037037
	-0.0149

	1984-10
	0.0081
	0
	0.049924

	1984-11
	0.0072
	0.101538
	0.023055

	1984-12
	0.0067
	0.017606
	0.068169

	1985-01
	0.0065
	0.079585
	0.021277

	1985-02
	0.0069
	0.017308
	0.048698

	1985-03
	0.0071
	0.066667
	0.050063

	1985-04
	0.0066
	0.044643
	-0.0298

	1985-05
	0.0062
	0.078632
	0.067568

	1985-06
	0.0058
	-0.013298
	0.044189

	1985-07
	0.0059
	-0.005391
	0.00222

	1985-08
	0.0060
	0.020596
	0.018162

	1985-09
	0.0059
	-0.050802
	-0.05148

	1985-10
	0.0060
	0.059155
	0.076212

	1985-11
	0.0060
	0.068085
	0.11588

	1985-12
	0.0059
	0.055138
	0.060769

	1986-01
	0.0059
	0.021378
	0.004562

	1986-02
	0.0059
	-0.068372
	0.100999

	1986-03
	0.0055
	0.153266
	0.156846

	1986-04
	0.0051
	0.148148
	-0.0043

	1986-05
	0.0051
	0.043264
	0.112392

	1986-06
	0.0052
	0.062157
	0.087565

	1986-07
	0.0049
	-0.061962
	0.019139

	1986-08
	0.0046
	0.089541
	0.085681

	1986-09
	0.0043
	-0.133672
	-0.14335

	1986-10
	0.0043
	0.089844
	0.102792

	1986-11
	0.0045
	-0.012903
	0.017261

	1986-12
	0.0046
	-0.041971
	0.126018

	1987-01
	0.0045
	0.152381
	0.10999

	1987-02
	0.0047
	0.145124
	0.121818

	1987-03
	0.0047
	0.026087
	0.005997

	1987-04
	0.0047
	-0.015537
	-0.04608

	1987-05
	0.0047
	-0.008092
	0.073729

	1987-06
	0.0047
	0.068314
	0.080032

	1987-07
	0.0047
	0.036735
	0.109971

	1987-08
	0.0050
	0.051654
	0.084148

	1987-09
	0.0053
	-0.042607
	0.012232

	1987-10
	0.0051
	-0.162304
	-0.12266

	1987-11
	0.0047
	-0.08225
	-0.06336

	1987-12
	0.0048
	0.025685
	-0.06294

	1988-01
	0.0048
	0.046745
	-0.0489

	1988-02
	0.0047
	0.06756
	0.103383

	1988-03
	0.0048
	-0.046547
	-0.05064

	1988-04
	0.0049
	-0.045669
	0.002389

	1988-05
	0.0052
	0.033003
	0.017474

	1988-06
	0.0054
	0.0209
	0.059859

	1988-07
	0.0056
	0.007874
	-0.00667

	1988-08
	0.0059
	0.01875
	-0.01128

	1988-09
	0.0060
	0.060185
	0.052392

	1988-10
	0.0061
	0.0131
	-0.00866

	1988-11
	0.0065
	-0.005747
	-0.00664

	1988-12
	0.0067
	-0.010174
	0.022124

	1989-01
	0.0069
	0.076358
	0.12987

	1989-02
	0.0071
	-0.05457
	-0.02107

	1989-03
	0.0074
	0.053701
	0.020117

	1989-04
	0.0072
	0.059229
	0.054054

	1989-05
	0.0070
	0.033342
	0.022491

	1989-06
	0.0068
	-0.03038
	-0.03604

	1989-07
	0.0066
	0.114883
	0.136449

	1989-08
	0.0066
	-0.013302
	-0.02862

	1989-09
	0.0065
	0.045346
	0.032368

	1989-10
	0.0064
	0.011416
	0.028053

	1989-11
	0.0064
	0.025553
	0.012841

	1989-12
	0.0064
	0.050885
	-0.01173

	1990-01
	0.0064
	-0.117895
	-0.06774

	1990-02
	0.0065
	0.029403
	-0.05363

	1990-03
	0.0066
	0.04662
	0.023035

	1990-04
	0.0065
	0.008909
	0.053957

	1990-05
	0.0065
	0.13404
	0.135836

	1990-06
	0.0064
	0.060665
	0.048338

	1990-07
	0.0064
	0.042435
	0.027378

	1990-08
	0.0062
	-0.065982
	-0.07787

	1990-09
	0.0061
	-0.03619
	-0.06738

	1990-10
	0.0060
	0.017787
	0.009852

	1990-11
	0.0059
	0.088777
	0.121951

	1990-12
	0.0056
	0.028674
	0.048522

	1991-01
	0.0052
	0.066202
	0.018081

	1991-02
	0.0050
	0.077974
	0.11612

	1991-03
	0.0049
	0.167428
	0.038531

	1991-04
	0.0047
	-0.014342
	0.021327

	1991-05
	0.0046
	-0.036772
	0.103248

	1991-06
	0.0046
	-0.078621
	-0.01842

	1991-07
	0.0047
	0.097305
	0.108719

	1991-08
	0.0044
	0.018008
	-0.00967

	1991-09
	0.0044
	-0.048452
	0.025616

	1991-10
	0.0042
	0.076379
	0.054755

	1991-11
	0.0038
	0.017346
	0.066485

	1991-12
	0.0034
	0.188067
	0.141793

	1992-01
	0.0032
	-0.061135
	-0.05631

	1992-02
	0.0032
	-0.054419
	0.003182

	1992-03
	0.0034
	-0.037037
	-0.06224

	1992-04
	0.0031
	-0.026923
	-0.01444

	1992-05
	0.0030
	0.025929
	0.042241

	1992-06
	0.0031
	-0.076129
	-0.02769

	1992-07
	0.0027
	0.100559
	0.064103

	1992-08
	0.0026
	0.007208
	-0.05783

	1992-09
	0.0024
	-0.04557
	-0.08483

	1992-10
	0.0024
	0.061008
	-0.01405

	1992-11
	0.0026
	0.0121
	0.02849

	1992-12
	0.0027
	0.002481
	-0.03324

	1993-01
	0.0025
	-0.128713
	-0.06916

	1993-02
	0.0024
	-0.028864
	-0.04644

	1993-03
	0.0025
	0.002941
	-0.07468

	1993-04
	0.0024
	0.02346
	0.045936

	1993-05
	0.0025
	0.028883
	0.033784

	1993-06
	0.0026
	-0.070028
	-0.06536

	1993-07
	0.0025
	-0.120482
	-0.13732

	1993-08
	0.0025
	0.123562
	0.040816

	1993-09
	0.0025
	-0.033742
	-0.02651

	1993-10
	0.0025
	0.069841
	0.044715

	1993-11
	0.0026
	0.04178
	0.066148

	1993-12
	0.0026
	0.028653
	0.011825

	1994-01
	0.0025
	-0.05571
	0.061818

	1994-02
	0.0027
	-0.046962
	-0.11301

	1994-03
	0.0029
	-0.05919
	-0.07243

	1994-04
	0.0031
	0.096026
	-0.0042

	1994-05
	0.0035
	0.076495
	0.029536

	1994-06
	0.0035
	-0.031073
	-0.01541

	1994-07
	0.0036
	0.09621
	-0.0042

	1994-08
	0.0037
	0.07266
	0.151899

	1994-09
	0.0039
	0.032419
	0.052747

	1994-10
	0.0041
	0.055556
	0

	1994-11
	0.0044
	-0.017574
	0.045614

	1994-12
	0.0047
	0.025761
	0.031544

	1995-01
	0.0048
	0.061644
	0.055738

	1995-02
	0.0048
	-0.018667
	0.052795

	1995-03
	0.0048
	0.048458
	0.012979

	1995-04
	0.0047
	0.092437
	0.005865

	1995-05
	0.0047
	0.022385
	0.09621

	1995-06
	0.0046
	0.020794
	0.051596

	1995-07
	0.0045
	0.062963
	0.050891

	1995-08
	0.0045
	-0.033728
	-0.0339

	1995-09
	0.0044
	0.074275
	0.129624

	1995-10
	0.0044
	0.099494
	0.026786

	1995-11
	0.0045
	0.066933
	0.076087

	1995-12
	0.0043
	-0.012987
	0.066101

	1996-01
	0.0042
	0.122807
	0.068571

	1996-02
	0.0040
	-0.022604
	-0.05526

	1996-03
	0.0041
	-0.013369
	-0.05525

	1996-04
	0.0041
	0.00271
	-0.02811

	1996-05
	0.0042
	0.056811
	0.068182

	1996-06
	0.0042
	0.016688
	0.005261

	1996-07
	0.0043
	-0.035354
	-0.0058

	1996-08
	0.0042
	0.035393
	0.021401

	1996-09
	0.0042
	0.040609
	0.078476

	1996-10
	0.0042
	-0.039024
	0.049734

	1996-11
	0.0042
	0.085076
	0.123519

	1996-12
	0.0041
	-0.065728
	-0.03584

	1997-01
	0.0042
	0.160804
	0.138148

	1997-02
	0.0042
	-0.001039
	0.016552

	1997-03
	0.0043
	-0.080435
	-0.08092

	1997-04
	0.0043
	0.156028
	0.0727

	1997-05
	0.0042
	-0.014806
	-0.00553

	1997-06
	0.0041
	0.072917
	0.14306

	1997-07
	0.0042
	-0.034951
	0.015272

	1997-08
	0.0043
	-0.083984
	-0.11613

	1997-09
	0.0041
	0.017641
	0.093397

	1997-10
	0.0041
	-0.005417
	-0.10694

	1997-11
	0.0043
	0.100784
	0.062325

	1997-12
	0.0043
	0.046673
	0.122742

	1998-01
	0.0042
	0.016129
	0.107311

	1998-02
	0.0042
	0.129337
	0.086794

	1998-03
	0.0042
	-0.025705
	0.008427

	1998-04
	0.0041
	-0.026383
	-0.05997

	1998-05
	0.0042
	-0.030594
	-0.02905

	1998-06
	0.0042
	0.071493
	0.147009

	1998-07
	0.0041
	0.043919
	-0.07617

	1998-08
	0.0041
	-0.10356
	-0.06171

	1998-09
	0.0038
	0.134058
	0.122178

	1998-10
	0.0033
	0.041534
	0.042451

	1998-11
	0.0037
	0
	0.148542

	1998-12
	0.0037
	0.032308
	-0.04567

	1999-01
	0.0036
	0.014903
	-0.00509

	1999-02
	0.0037
	0.005874
	0.110733

	1999-03
	0.0037
	0.095168
	-0.01356

	1999-04
	0.0036
	0.042781
	-0.12169

	1999-05
	0.0038
	-0.047128
	-0.03908

	1999-06
	0.0038
	0.05803
	0.092717

	1999-07
	0.0038
	-0.070791
	-0.08149

	1999-08
	0.0039
	0.12593
	-0.00647

	1999-09
	0.0039
	-0.101467
	-0.03103

	1999-10
	0.0041
	0.140136
	0.22758

	1999-11
	0.0042
	-0.006874
	-0.011

	1999-12
	0.0043
	-0.101205
	-0.14246

	2000-01
	0.0044
	-0.077078
	0.173023

	2000-02
	0.0046
	-0.160145
	-0.21887

	2000-03
	0.0047
	-0.024306
	0.013848

	2000-04
	0.0047
	0.174377
	0.118712

	2000-05
	0.0048
	0.088727
	0.077914

	2000-06
	0.0047
	0.138268
	0.026801

	2000-07
	0.0050
	-0.086503
	-0.06444

	2000-08
	0.0051
	-0.00865
	-0.02054

	2000-09
	0.0050
	0.021754
	0.065295

	2000-10
	0.0051
	-0.019295
	0.208228

	2000-11
	0.0051
	0.088955
	0.030577

	2000-12
	0.0048
	0.050625
	0.013783

	2001-01
	0.0043
	-0.113575
	-0.12224

	2001-02
	0.0041
	0.048534
	-0.02409

	2001-03
	0.0037
	-0.101305
	-0.04938

	2001-04
	0.0032
	0.103007
	0.000922

	2001-05
	0.0030
	0.008603
	-0.03475

	2001-06
	0.0029
	0.03146
	-0.1244

	2001-07
	0.0029
	0.082
	0.063683

	2001-08
	0.0028
	-0.022366
	-0.03722

	2001-09
	0.0022
	0.051034
	0.023041

	2001-10
	0.0018
	0.045307
	-0.04189

	2001-11
	0.0016
	0.008979
	0.061746

	2001-12
	0.0014
	0.014592
	-0.12694

	2002-01
	0.0014
	-0.026904
	0.006463

	2002-02
	0.0014
	0.062076
	0.03633

	2002-03
	0.0015
	0.066502
	-0.05544

	2002-04
	0.0014
	-0.016782
	-0.05627

	2002-05
	0.0014
	-0.036095
	0.050791

	2002-06
	0.0014
	-0.148166
	-0.10701

	2002-07
	0.0014
	0.01416
	-0.02054

	2002-08
	0.0014
	0.028585
	0.018548

	2002-09
	0.0014
	-0.004235
	-0.08808

	2002-10
	0.0013
	0.086354
	0.186611

	2002-11
	0.0010
	-0.025957
	0.095317

	2002-12
	0.0010
	-0.05805
	-0.04107

	2003-01
	0.0010
	-0.001862
	-0.02155

	2003-02
	0.0010
	-0.017814
	-0.04766

	2003-03
	0.0009
	0.103336
	0.045308

	2003-04
	0.0009
	-0.026093
	0.062066

	2003-05
	0.0009
	-0.031405
	-0.04469

	2003-06
	0.0008
	-0.048758
	0.095898

	2003-07
	0.0008
	0.001741
	-0.08704

	2003-08
	0.0008
	-0.038038
	-0.03661

	2003-09
	0.0008
	-0.00121
	0.013315

	2003-10
	0.0008
	0.016357
	-0.12584

	2003-11
	0.0008
	-0.015696
	-0.08249

	2003-12
	0.0008
	0.04787
	0.147044

	2004-01
	0.0007
	0.034069
	0.030303

	2004-02
	0.0008
	0.013665
	0.010084

	2004-03
	0.0008
	-0.059173
	-0.07321

	2004-04
	0.0008
	0.06526
	0.063589

	2004-05
	0.0009
	0.036369
	0.006383

	2004-06
	0.0011
	-0.000179
	0.012051

	2004-07
	0.0011
	-0.00772
	-0.04526

	2004-08
	0.0012
	0.05636
	-0.00838

	2004-09
	0.0014
	-0.030465
	-0.25773

	2004-10
	0.0015
	0.036393
	-0.05121

	2004-11
	0.0017
	0.038112
	-0.10508

	2004-12
	0.0018
	0.051393
	0.1606

	2005-01
	0.0019
	0.020183
	-0.12726

	2005-02
	0.0021
	0.018315
	0.130125

	2005-03
	0.0023
	0.023781
	0.033123

	2005-04
	0.0023
	0.021888
	0.047266

	2005-05
	0.0024
	-0.017485
	-0.04307

	2005-06
	0.0025
	-0.031297
	-0.03884

	2005-07
	0.0027
	-0.016
	0.008442

	2005-08
	0.0029
	-0.003752
	-0.07888

	2005-09
	0.0029
	-0.001735
	-0.03613

	2005-10
	0.0031
	-0.01043
	0.037119

	2005-11
	0.0032
	-0.008623
	0.05528

	2005-12
	0.0032
	-0.026721
	0.081973

	2006-01
	0.0035
	-0.042596
	0.084565

	2006-02
	0.0037
	0.007647
	0.010435

	2006-03
	0.0038
	0.027233
	0.021515

	2006-04
	0.0038
	-0.010301
	-0.02299

	2006-05
	0.0039
	0.033868
	-0.02179

	2006-06
	0.0040
	-0.004982
	0.094323

	2006-07
	0.0041
	0.043892
	0.105408

	2006-08
	0.0041
	0.039728
	0.016389

	2006-09
	0.0040
	0.00433
	0.033292

	2006-10
	0.0041
	0.037881
	0.084009

	2006-11
	0.0041
	-0.016543
	-0.02004

	2006-12
	0.0040
	0.001669
	-0.01191

	2007-01
	0.0042
	0.011815
	0.026376

	2007-02
	0.0042
	-0.05232
	-0.01341

	2007-03
	0.0041
	-0.042428
	0.00906

	2007-04
	0.0041
	0.065715
	0.164591

	2007-05
	0.0039
	-0.008331
	0.019635

	2007-06
	0.0038
	-0.026079
	-0.04328

	2007-07
	0.0040
	-0.018176
	-0.00301

	2007-08
	0.0035
	0.028182
	0.010473

	2007-09
	0.0032
	0.063279
	0.037871

	2007-10
	0.0033
	-0.008067
	0.127104

	2007-11
	0.0027
	0.045803
	0.018881

	2007-12
	0.0025
	-0.015353
	-0.01466

	2008-01
	0.0023
	-0.053373
	-0.20668

	2008-02
	0.0018
	-0.012116
	-0.03905

	2008-03
	0.0011
	0.046966
	-0.13476

	2008-04
	0.0011
	0.034222
	0.002372

	2008-05
	0.0014
	0.00164
	0.024185

	2008-06
	0.0016
	-0.03596
	-0.02284

	2008-07
	0.0014
	0.06419
	-0.12709

	2008-08
	0.0014
	0.035344
	0.084194

	2008-09
	0.0009
	-0.016328
	-0.10457

	2008-10
	0.0006
	-0.114607
	-0.01933

	2008-11
	0.0002
	-0.037496
	-0.13667

	2008-12
	0.0000
	0.021338
	0.151946


(a)

	
	JNJ
	MRK

	Monthly Arithmetic Average
	0.0131
	0.0124

	Monthly Geometric Average
	0.0112
	0.0097

	Monthly Harmonic Average
	0.0093
	0.0071


(b)

	
	T-Bill
	JNJ
	MRK

	Mean
	0.0048
	0.0135
	0.0128

	Std Dev
	0.0026
	0.0618
	0.0721

	Skewness
	0.8324
	-0.0159
	-0.1122

	Kurtosis
	0.8589
	0.2464
	0.3918

	Coefficient of 

Variation
	0.5413
	4.5842
	5.6381


(c) 

Given the mean return of reported in the table in part (b), one observes that JNJ and MRK outperformed the T-Bill in the sample period. However, these higher returns are also accompanied by higher risk given their higher standard deviation of the monthly returns. Moreover, from the Skewness of the monthly returns, one observes that both JNJ and MRK have negative return indicating the mass of the return distribution concentrated on the right tail and these are few low returns. However, the T-Bill return distribution is mostly concentrated on the left tail indicating a mass distribution of low returns and a fee higher returns. Also, from the Kurtosis one expects that the variances of the return distribution for all three assets are due to frequent modestly sized deviations. Finally, the coefficient of variation show that JNJ and MRK have higher normalized measured of return distribution. These results confirm our previous finding that the higher average returns of JNJ and MRK are accompanies by higher risk given the higher standard deviation of the monthly returns.
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