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Multiple Choice (1 point each)

Identify the letter of the choice that best completes the statement or answers the

question.

1. Suppose Ethan increases his working hours when obtaining higher hourly pay. Which of the
following statement(s) is (are) correct?
(i) Leisure could be an inferior good to Ethan.
(ii) Leisure could be a normal good to Ethan.
(iil) Leisure could be a Giften good to Ethafi.
A. (i) and (iii)
B. (ii)
C. (i) and (i)
D. (i), (i), and (iii)

2. Which of the following statement(s) is (are) correct when a government imposes tax on a good?
(i) When supply is perfectly inelastic, imposing tax on eonsumers creates zero deadweight loss.
(ii) When demand is perfectly elastic, imposing tax makes the market price of the good unchanged.
(iii) When supply is perfectly elastic, and demand is perfect inelasticy’imposing tax makes the
market equilibrium quantity unchanged.

A. (i) and (iii)

B. (i)

C. (i) and (i)

D. (i), (ii), and (iii)
3. Which of the following statement(s) is(are) correct?
(i) A monopoly firm can increase its revenue by raising the price when demand is perfectly inelastic.
(ii) When marginal cost is zero and demand is linear, a monopolistic competitive firm will produce
at the midpoint of the demand curve.
(iii) A perfect competitive firm produces at the point that price elasticity of demand equals one.

A. (i) and (iii)

B. (ii)

C. (i) and (i)

D. (i), (ii), and (iii)
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4. Assume Ethan’s preference on two goods, X and Y, follows typical assumptions in Economics.
His budget constraint is 2X + 4Y = 20, and his optimal consumption bundle is (2,4). Which of
the following consumption bundles is possible to give the same utility level to Ethan as (2, 4)?
A.(3,7)
B. (5, 2.5)
% C. (0.5, 4)
D. (1, 7)

5. Town A has only three residents. They are deciding whether to spend § 450 to provide a public
good. The public good will only be provided when all of three residents agree to do it. The value

of the public good to each resident is:

¥ P S
Resident A | Resident B™,. “Resident C
F i e ..ok %

i i iii

i

What is a possible bundle of (i, ii, iii) that this public good will be provided?
A. (0, 0, 460)

B. (100, 150, 130)

C. (120, 150, 160)

D. (140, 140, 140)

6. When marginal cost exceeds average total cost,
A. average fixed cost must, be falling.
B. average fixed cost must be Tising.
C. average total cost must be rising.
D.

average total cost is falling.

7. If a firm in a competitive market increases production and its marginal revenue remains positive,
raising production will

A. be profitable.

B. cause the firm to incur loses.

C. leave profit unchanged.

D. It is impossible to tell from the information provided.
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____D. decrease in the quantity of aggregate output demanded.

8. When a natural monopoly exists, it is
A. always more cost effective for two or more private firms to produce the product.
B. never more cost effective for two or more private firms to produce the product.
C. always more cost effective for government owned firms to produce the product.

D. never more cost effective for one firm to produce the product.

9. If identical products are sold by firms participating in a market, the market is
(i) perfectly competitive.
(i) an oligopoly.
(iii) monopolitically competitive.

A. (i) or (ii)

B. (ii) or (iii)

C. (i) or (iii)

D. (i) only
10. A profit-maximizing firm in a monopolistically competitive market is characterized by which
of the following?

A. Revenue is always maximized along with profit.

B. Average revenue exceeds marginal revenue.

C. Marginal revenue exceeds average revenue.

D. Average revenue is equal to marginal revenue.

11. Every year more and more purchases are made with credit cards on the Internet. Given this
trend, all else equal, we would expect:

A. the money demand curve to shift outward.

B. the money demand curve to shift inward.

C. a downward movement along a fixed money demand curve.

D. an upward movement along a fixed money demand curve.

12. As a result of a decrease in the value of the dollar in relation to other currencies, American
imports decrease and exports increase. Consequently, there is a(n):

A. increase in short-run aggregate supply.

B. decrease in the quantity of aggregate output supplied in the short run.

C. increase in aggregate demand.
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13. The money demand curve is:

A. downward-sloping because the opportunity cost of holding money is inversely related to the
interest rate.

B. downward-sloping because the opportunity cost of holding money rises as the interest rate
rises.

C. downward-sloping because the opportunity cost of holding money rises as the interest rate
falls.

D. upward-sloping because the opportunity cost of ‘helding money rises with the interest rate.

14. An example of the frictionally ugemployed is a(n):
A. autoworker who is temporarilylaid off because of a decline in sales.
B. geologist who is permanently laid off from an oil company due to a new technological advance.
C. worker at a fast-food restaurant. who quits work and atiends college.
D. real estate agent who leaves a job in Texas and searches for a similar, higher paying job in

California.

15. Suppose that in yeary] ‘an economy produces 100 baseballs that sell for $3 each and 75 pizzas
that sell for $8 each. The next year'the economy produces 110 baseballs that sell for $3.25 each
and 80 pizzas that sell for $9 each. Usiug year 1 as the base/year, the growth rate of real GDP
from year 1 to Year 2 is:

A. 10%.

B. 7.8%.

C. 19.7%.

D. 8.8%.

16. Suppose the economy is in long-run equilibrium. Concerns about pollution cause the govern-
ment to significantly restrict the production of electricity. At the same time, taxes fall. In the
short-run

A. real GDP will rise, and the price level might rise, fall, or stay the same.

B. real GDP will fall, and the price level might rise, fall, or stay the same.

C. the price level will rise, and real GDP might rise, fall, or stay the same.

D. the price level will fall, and real GDP might rise, fall, or stay the same.
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17. Critics of stabilization policy argue that
A. “animal spirits” must be offset by active monetary policy.
B. active monetary policy is necessary for steady economic growth.
C. the lag problem ends up being a cause of economic fluctuations.

D. active fiscal policy is required for steady economic growth.

18. Which of the following contains a list only of things that decrease when the budget deficit of
the U.S. increases?

A. U.S. net exports, U.S. domestic investmentsmll.S™net capital outflow

B. U.S. supply of loanable funds,/U.S. interest rates, U.S. domestic investment

C. U.S. imports, U.S. interest-rates, the real exchange rate.of the dollar

D. U.S. interest rates; the real exchange rate of the dollar, U.S::domestic investment

19. If purchasing power parity holds; then if the price of a'basket of goods in the U.S. rose from
$1,000 to $1,200 and the price of the same basket in Poland rose from 6,400 Polish zloty to 8,000
zloty, then

A. the nominal exchange rate would be unchanged and the real exchange rate would appreciate.

B. the U.S. dollar would appreciate and the real exchange rate would stay the same.

C. the nominal exchange rate would be unchanged and the real exchange rate would depreciate.

D. the U.S. dollar would depreciate and.the real exchange rate would be unchanged.

20. Imagine the U.S. economy is in long-run equilibrium. Then suppose the value of the U.S. dollar
decreases. At the same time, people in the U.S. fevise their expectations so that the expected price
level rises. We would expect that in the short-run

A. real GDP will rise and the price level might rise, fall, or stay the same.

B. real GDP will fall and the price level might rise, fall, or stay the same.

C. the price level will rise, and real GDP might rise, fall, or stay the same.

D. the price level will fall, and real GDP might rise, fall, or stay the same.
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Problems and Short-essay Questions

4

Please answer the following questions IN SEQUENCE. All questions may be answered

in either Chinese or English.

1. Assume a government imposes a tax on the market of good A. The total tax revenue is $500,
and the quantity demanded is 100. Further, the demand is linear and has a slope of —%. The
supply equation is Q5 = 2P .

A. (4 points) What is the price that constfhers pay,after the tax?

B. (4 points) What is the demand equation?

C. (4 points) What is the size of the deadweight loss of the taxation?

D. (4 points) What is the tax burden of consumers?

E. (4 points) Additionally, assume the government imposes this tax to deal with externality
efficiently. What is the size of the externality per outputunit? Is this externality positive or

negative?

2. Consider an endowment economy (an-economy without production). The utility function of
each consumer is U = D ZD;,/ 2, where D, and D, represent demand of*z and y respectively. The
endowment of z is 20 units and that of v is 30 units. Answer the following questions.

A. (5 points) Show that the utility funetion is homethetie.

B. (5 points) Derive the demand of z relative to y as a function of p,/p, where p represents
price.

C. (5 points) Derive the equilibsium levelsof p, 7y,

D. (5 points) Suppose there is another economy, where consumers have the same utility function
but both the endowment of x and y is 30 units. Derive the equilibrium level of p./p, under free

trade.
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3. Given the following information: bank deposits 350, currency-to-deposits ratio 0.20, required
reserve ratio 0.15,

A. (15 points) solve for the monetary base level, the level of bank reserves, and the money
supply level in this economy.

B. (5 points) Suppose there is a sudden rise in the currency-to-deposits ratio, from the original
level of 0.2 to a new level of 0.4. If everything else remains unchanged, find the level of monetary

base needed to keep money supply fixed at the same level.

4. One example of how inflation discourages saving is the tax treatment of capital gains. Suppose
that someone bought a parcel ofdand for $2,000 in 1980 when the-price index equaled 100. In 2018,
the person sold the landfor-$13,000, and the price index equaled 500.“The tax rate on nominal
gains was 20 percent.

A. (5 points) Find the before-tax/real rate of capital gainsi

B. (5 points) Compute the taxes on the nominal gains in terms of 2018 prices.

C. (5 points) Compute the after-tax real value of the land in terms of 1980 prices.

D. (5 points) Find the after-tax real rate of caiptal gains.
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1.

Part I. Multiple Choice Questions (40 points, 4 pts each):

A bond with a 9-year duration is worth $1,080, and its yield to maturity is 8%. If the yield to maturity falls
160 bp, you would predict that the new value of the bond will be approximately without
convexity. Now we consider the convexity to be 140, your prediction would be then.

A) $1,085.12; $1,084.80

B) $1,085.12; $1,088.43

C) $1,094.40; $1,094.29

D) $1,094.40; $1,094.59

E) $1,078.34; $1,078.69

A perpetuity pays $100 each and every year forever. The duration of this perpetuity will be __ifits
yield is 9%.

A) 7

B) 9

C) 9.39

D) 12.11

E) Infinity

. ART Co. has come out with a new and improved product. As a result, the firm projects a 5% growth rate

on dividends. It maintains a dividend payout ratio of 0.80 and its earnings at the conclusion of this coming
year is expected to be $3 per share. Investors expect.a-12% rate of return on the stock. At what P/E ratio
would you expect ART to sell?

A) 833

B) 10.19

C) 1143

D) 14.29

E) 15.25
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4, On Monday morning you sell one June T-bond futures contract at $97,843.75. The contract's face value is
$100,000. The initial margin requirement is $2,700, and the maintenance margin requirement is $2,000 per
contract. Use the following price data to answer the following questions.

Day Settle
Monday $ 97,406.25
Tuesday $§ 98,000.00
Wednesday $ 99,000.00
Thursday $ 99,050.00
On which of the following days do you get youtfirst argin.call?
A) Monday
B) Tuesday
C) Wednesday
D) Thursday

E) none of these options

5. Suppose two portfolios have the same average return and the same standard deviation of returns, but
Buckeye Fund has a higher beta than Husker Fund. According to the Treynor measure, the performance of
Buckeye Fund

A) is poorer than the performance of Husker Fund.

B) is better than the performance of Husker Fund.

C) is the same as the performance of Husker Fund.

D) cannot be measured as there are no data on the alpha of the portfolio.
E) None of the options are Correct.

6. Eliminating polluting or high carbon-emitting companies from the investment opportunity set will
generally move the efficient frontier and to the
A) down; right
B) down; left
C) up; right
D) up; left

E) none of the above because those socially inappropriate firms have no impact on future performance
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7. Which one of the following could probably increase investors' interest in an IPO?
I. Reducing the lockup period
I1. News release of very strong book building on the first day of the road show
[1I. Underpricing the IPO
IV. Increasing the magnitude of the Green Shoe option
A) TandIII
B) HandIV
| C) HandIIl
D) II, IIand IV
E) I, HIlandIV

Bgis k% 109 L4585 mABELamin S4L5RHA

8. Consider a portfolio comprised of four risky securities. Assume the cconomy has three economic states
with varying probabilities of occurrence. Which one of the following will guarantee that the portfolio
variance will equal zero?

A) The portfolio beta must be 1.0.

B) The portfolio expected rate of return must be the same for each economic state.

C) The portfolio risk premium must equal zero.

D) The portfolio expected rate of return must equal the expected marketrate of return.

E) There must be equal probabilities that the state of the economy will be a boom or a bust.

9. The net present value
A) increases as the required rate of return decreases.
B) is equal to the initial investment when the internal rate of return is equal to the required return.
C) cannot be applied to mutually=exclusiVe projectss
D) ignores cash flows that are distant in the future.
E) cannot be applied in the presence of non-conventional cash flows.

# o | T BENREEEL RS-
= WAEHEAMR -




Bl k% 109 248 BEBREABMENR 84530408
F 4R %6 R

% % # B %5 3 % ri 3 M EEE A ARBH 2A78(R)%3H

10. Firm A uses straight-line depreciation. Firm B uses MACRS depreciation. Both firms bought $75,000
worth of equipment last year that has a tax life of 5 years. The 5-year MACRS percentage rates, starting
with Year 1, are: 20, 32, 19.2, 11.52, 11.52, and 5.76. Both firms have a marginal tax rate of 34 percent and
identical operating cash flows except for the depreciation effects. Given this, you know the:

A) depreciation expense for Firm A will be greater than Firm B's expense every year.

B) equipment has a higher value on Firm B's books than on Firm A's at the end of Year 2.

C) market value of Firm A's equipment is greater than the market value of Firm B's at end the first
year.

D) market value of Firm B's equipment 1s,greaterthan‘the market value of Firm A's equipment at the
end of Year 2.

E) operating cash flow of Fism-A is greater than that of Firm B.for Year 3.
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1.

[Part II Short Essay Questions (60 pts)

Bill Gates (age 64 years) owned 44.8% of Microsoft (MSFT) stocks right after its IPO in 1986. He hired a
money manager Michael Larson in 1993 to manage his money. Larson started by liquidating some of
Gates’ Microsoft shares and invested the proceedings on other stocks. He delivered a compound annual
return of 11% since 1995, outperforming the S&P 500 by more than 1%. In 2019, Gates only owns a little
more than 1% of Microsoft shares, which accounts for about 10% of his wealth. However, if Gates held on
to his Microsoft shares, he would have broken the $100 billion mark last century instead of last year, and
he’ll have more than $500 billion’s worth MSFT stocks at his disposal. Gates have 80% of his wealth on
stocks in 2019, the leading one is Berkshite Hathaway;an American multinational conglomerate holding
company run by Warren Buffet. Thisstock alone accounts for 40% of his wealth. Please answer the
following two questions with-finance theories, stylized facts and yourknowledge on the real world.

A) (6pts) Without perfeet hindsight, would-yowsell.that much Microsoft shares if you oversaw Bill

Gates’ wealth and why?

B) (6pts) Would you suggest a different asset allocation if you are making a decision today and why?

Aberdeen Wholesale Company is an all-equity firm which has an expected ROE of 12% for 2020. Its
expected EPS in the end 0£2020 is $5 and it has a plowback ratig at 60%. The firm will only use the
retained earnings for investment without issuing new stocks orbonds during the year. The current risk-free
rate is 2% and the equity risk premium is 8%, The beta ofthe firm is equal to 1.

A) (6pts) What is the fair price of the stock in the end of 2019 and the present value of growth
opportunities in it?

B) (6pts) Suppose the risk-free rate goes up.16'5% sharply in the end of 2020, while market risk
premium and the firm’s beta remain the same. Aberdeen Wholesale Company still achieves its
earning target during the year with the same expected ROE for the following years. The firm also
plans to keep the same dividend policy. What is the fair price of the stock in the end of 2020 with
the updated information (we consider ex-dividend price in this question)?

C) (6pts) You are a member of the board of directors in the end of 2020. Do you think this company
should change its dividend policy moving forward under the new interest rate environment? What
do you propose and why?
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3. Two risky assets, A and B, are both on the efficient frontier. The standard deviation of return on A is 24%,
while the standard deviation on B is 12%. The correlation coefficient between the returns on A and B is 0.
The expected return on A is 12%, while on B it is 2%.

A) (6pts) The global minimum-variance portfolio can be constructed by these two assets. Please show
its weights on A and B, as well as its expected return and standard deviation.

B) (6pts) The return on the risk-free asset is also 2%. Please tell me which asset or portfolio in this
question would be your investment choice and why.

4. You are analyzing a 3-year project and haye"developed'the following estimates. The initial capital
spending is $150,000 with 5-year straightline depreciation. The salvage value at the end of the project is
$100,000 and the tax rate is 35 percent. The project requires a $20,000 net working capital. The required
return of the project is 15%.

Base-Case  Lower Bound Upper Bound

Unit sales 11,300 9,800 12,800
Sales price per unit $ 39 $ 34 $ 44
Variable cost per unit $ 25 $ 24 $ 26
Fixed costs $ 9780 $ 9,200 $} 10,200

A)(6pts) What is the worst-case operating cash flow (pick the worst possible scenario from the above
table for each variable disregarding theircorrelation)?

B)(6pts) What is the aftertax salvage value?

C)(6pts) The board will only approve the projectif it can still make money even in the worst case
scenario. Do you think this Sheuld-be"approved?
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1. (3pt) If a test of hypothesis has a Type I error probability of 0.05, this means that:
A. if the null hypothesis is true, we don't reject if 5% of the time

B. if the null hypothesis is true, we reject it 5% of the time

C. if the null hypothesis is false, we don't reject it 5% of the ime

D. if the null hypothesis is false, we reject it 5% of the time

D. (3pt) Suppose we wish to test Ho: u =23 vs. Hi: p <23. Which of the following possible sample results gives the
most evidence to support Hy?

A. sample mean is 19 and standard error is 5

B. sample mean is 20 and standard error is 8

C. sample mean is 21 and standard error i§'6
D

. sample mean is 19 and standard erroris 11

3. (3pt) If a random sample of size n=100 fine-dining restaurants is selected and it is found that 45 restrict the use
of the cell phones, give a 99% confidence interval for the true proportion of fine-dining restaurants that restrict the
use of cell phone.

A. (0.3219, 0.5781)

B. (0.3525, 0.5475)

C. (0.2378, 0.4222)

D. (0.2526, 0.4073)

4. (3pt) Which of the following does the Central Limit Theorem allow us to disregard when working with the
sampling distribution of the sample mean?

A. the standard deviation of the populatien.distribution

B. the shape of the population distribution

C. the mean of the population distribution

D. all of the above can be disregarded when the Central Limit Theorem is used

5. (3pt) A man with 10 keys wants to open his door and tries the keys at random. Suppose there is exactly one key
will open the door. If unsuccessful keys are eliminated from further selections. Let X be the number of trials to
find the right key. What is the distribution of X?

A. Uniform distribution

B. Geometric distribution

C. Binomial distribution

ID. Negative binomial distribution

# 23 N 75’\15&7&1-.%‘ 7}2%?{-/,,\@
S I ST




BarEe RS 109258 AEEaAMERE B4 ARA

B2 R #£6 R
| |
A R A B[#®HE % B EEE S ¥R 2 A7 B(R) Fuk
- | R

6. (3pt) The seasonal output of a new experimental strain of pepper plants was carefully weighed. The mean
weight per plant is 15.0 pounds, and the standard deviation of the normally distributed weights is 1.75 pounds. Of
the 200 plants in the experiment, how many produced peppers weighing between 13 and 16 pounds?

A. 100

B. 118

C. 197

]D. 53

7. (3pt) Which of the following tests is appropriate for data if the problem objective is to compare two populations
and there are exactly 2 categories?

A. The z-test for the difference of two proportigns

B. The chi-squared test of a contingency table

C. Both A and B
[D. None of these choices

8. (3pt) In testing the hypothesis Ho: p = 100/vs. Hy: p > 100, the p-value is found to be 0.074, and the sample

mean is 105. Which of the following statements is true?

A. The probability of observing a sample mean atleast as large as 105 from a population whose mean is 100 is
0.074

B. The probability of observing a'sample mean smaller than 105 from a population whose mean is 100 is 0.074

C. The probability that the population mean isJarger than 100 is 0.074

D. None of these choices

0. (3pt) The sample size needed to within 10 units of the population mean was found to be 68. If the population
standard deviation was 50, then the confidence level used was

A, 99%
B. 95%
C. 90%
D. 98%

10. (3pt) The SAT scores of entering freshmen at a certain university have mean 1215 and standard deviation 110.
A random sample of 100 freshmen is taken and X is computed. The probability that X less than 1190 is

A, 0.2272
B. 0.1335
C. 0.4090
D. 0.0116
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11. (15%) The weekly oil demand X (in tons)rfollows the pdf
f(x) = %e_x/ﬂ ,0 < x < o0,

However, the company can produce at most only 4 tons of the oil per week. Let ¥ be the oil sold per week.

(a) (3%) Find the probability that the oil will be sold out per week

(b) (7%) Find the cumulative distribution function of Y

(c) (5%) Find E(Y)

12. (20%) Suppose that a random sample of 60 observations was drawn from a normal population. Suppose that]
we would like to infer whether or not the observations come from a zero mean and variance one. After drawing
observations randomly, the number of observations'in each ofithe intervals below was counted. Can we infer at the
5% significance level that the data were drawn from a hypothesized population? Ps. your answer should include:

(i) the null/alternative hypothesis; (ii) the tesi statistic; (i11) the decision rule; (iv) the conclusion of the test

intervals_ Frequency l
(~ooj A1 |8
(-1,0] 30 \
(0,1} 17 1
(Lo)NTYER\ J

13. (15%) Three different models of automogiles (A, B, and C) were gompared for gasoline consumption. For each|
model of car, 15 cars were randomly selected and subjected to standard driving procedures. The average

miles/gallon obtained for each model of car andisample stafidardideviations are shown below. Suppose that the

bopulation variances (07 = 0f = ¢ = g°) are equal.

Car A CarB Car€
Average Mile/Gallon 42 49 44
Sample Standard Deviation 4 5 3

(a) (10%) Let o= 0.05, and see if the mean gasoline consumption for all three models of cars is the same
(b) (5%) Find a 95% confidence interval for (e — M) Please use Qqqy. to denote the critical value. (you must

specify the distribution Q and value of d.f.)

14. (20%) An insurance company is considering opening a new branch in Lansing. The company will choose the
final location from two locations within the city. One of the factors in the decision is the annual family income (in|

thousands of dollars) from the potential locations.
Suppose that they randomly selected n families from each location (so the sample size is 2n). Let X4 and |
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S, be the sample mean and the sample standard deviation of location A, respectively. Similarly, Xp and Sp are
[the corresponding statistics from location B.

Use a = 0.05 to answer the following questions. Please state your answer step-by step, including: (i) the
null/alternative hypothesis; (i) the test statisticluse X And S to define your test statistic); (iii) the decision|

frule(including the distribution and critical value)

(a) (5%) Suppose that we have no idea whether the variances are equal or not. So how to use a statistical method
to determine the variances are equal or not?

(b) (5%) Suppose that the variances are the same. Perform a hypothesis testing to determine whether the
population means differ significantly.

(c) (10%) Let Z be 1 if it comes from location B and 0 otherwise. And Y be the income. We fit a simple linear
regression model to this dataset {(Zy¥5)}i=1,2n and use the least squares method to get the estimated
regression equation. Show that the least squares estimates of intercept and slope parameters are X, and Xg —
X4, respectively.

Table I: Chi-square table

Uppertail | 03 02 ~ 01 005 ] 0.02° 001 0005 0.001
df 2 241 3.22 4.61 H.9y 7.82 9.21 10,60 13.82

3| 366 464 G625 TBL [ 984 1134 1284 1627
4| 488 h89 7780 940 W67 1328 1486 1847
5| 606 720 924 (1107 | 1339 1500 1675 20852
G| 7.23 858G 1064 1259 | 1503 1681  18.5% 224G |
7| Ba8 08B0 1202 14.07 | 1662 18482028 2432
81 952 1103 1336 1601 | 1817 20080 2185 2612
9] 1066 1224 1465 )692 | 1968 2167 2359 27.88
10| 178 1344 1599  IR3D | 2116 2321 _ 2549 2050
11 ] 1290 1463 17.28 19682262 2492 2636 31.2G
12 | 1401 1581 i858 2008 | 2400 2622 2830 32.91
13 | 35.02 1688 19.81  22.36 | 2547  27.69  20.82 3453
14 | 1622 18105 2106 2368 | 2687 2904 3132 3612
15| 1792 1931 2231 26,00 | 2826 3058  32.80 37
16 | 1842 2047 2354 2630 | 2063 3200 3427 3925
17 | 1851 20161 2477 2759 | 3100 3341 3572 40.79
18 | 2060 2276 2699 2KR7 | 3236 3481 3706  42.3%
19 | 21.69 2390 2720 3034 | 3369 3609 ARLE  43.82
20 | 22717 25.04 2841 3141 | 3502 3757 4000 4531
25 | 2817  A0.68 3438 2705 | 4157 4431 4693 5262
30 | 3353 3625 4026 4377 | 4796 5089 BL.67  BY.70
A0 | 4416 47.27 SLE1 5576 | G044  63.69 GG.TT 7340
50 | 5472 BB.IG G317 GT.S0 | T261 7615 79499 BB.66
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STANDARD NORMAL TABLE (2)

Entries in the table give the area under the curve
between the mean and z standard deviations above
the mean. For example. for z = 1.25 the area under
the curve between the mean (0) and z is 0.3944.

" 000! o001] 002 003 004 005/ 006 007 | o008 009
0.0000 0.0040 0.0080 0.0120 _0.0460, 0.0190 0.0232 0.0279 0.0319 0.0359 |
1 0.0388 0.0438 0.0478 0.0517 010557, 00596 0.0636 0.0675 0.0714 0.0753 |
- i 0.0763 0.0832 00871 00310 00848 00987 0.1 026 0.1064 0.1103 0.1141 '
3| 0.1179 0.1217 0.1255 /0.4283 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517

| 0.1554 0.1591 04628 0.1664 0.1700 0.1736 04 772 0.1808 0.1844 0.1879 ;
0.1915 0.1950 0:1985 0.2018 0.2054 0.2088 02123 . 0.2157 02190 0.2224 |
0.2257 0.2291 4 0.2324 0.2357° 0.2389 10:2422 0.2454 0.2486 0.2517 0.2549 1
. 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852 F
| 0.2881 0.2910 0.2939 /0.2969 0.2985_0.3023% 0.3051 0.3078 0.3106 0.3133 |
. 0.3158 0.3186 0.3212 | 0.3238 "0.3264.,0.3289 103315 0.3340 0.3365 0.3389
| 0.3413 0.3438 0.3467 0.3485 0.3508 0.3513 03554 0.3577 0.3529 0.3621 |
| 0.3643 0.3665 0.3686/ 0.3708__0.3729 0.3749 0.3770 0.3790 0.3810 0.3830
| 0.3849 0.3869. 0.3886 0.3907 03925 0.3944 02962 03980 03997 04015
31 04032 0.4040 JOM4086 10.4082 [0.4099 0.4115 J 04131704147 0.4162 04177 |
4| 04192 0.4207 | 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 04306 04319
| 0.4332 0.4345 04357 0.4370 0.4382 04394 0.4406 0.4418 04429 0.4441 ‘
0.4452 0.4463 | 0.4474 0.4484 0.4485 0.4505 0.4515 0.4525 0.4535 0.4545 l
| 0.4554 0.4564 04573 0.4582 0.4591 0.4509 04608 04616 0.4625 0.4633
| 0.4641 04649 0.4656 04664 0.4671 04678 04686 04693 04699 04706 1
| 0.4713 0.4719 0.4726  0.4732  0.4738° 0.4744 0.4750 0.4756 0.4761 0.4767 i
04772 0.4778 0.4783"0.4788 0.4793+.0.4708 0.4802 0.4808 0.4812 04817
2. __' 0.4821 0.4826 0.4830 0.4834 04838 0.4842 0.4846 0.4850 0.4854 0.4857 |
| 0.4861 0.4864 0.4868 04871 04875 0.4878 04881 0.4884 0.4887 0.4890 |
| 0.4893 0.4896 0.4898 0.4901 0.4804 0.4906 04909 0.4911 04913 0.4916 |
| 0.4018 0.4920 0.4922 04925 04927 0.4929 0.4931 0.4932 0.4934 0.4936 !1
0.4938 0.4940 0.4941 0.4843 04945 0.4946 04948 0.4949 0.4951 0.4952
0.4953 0.4955 0.4956 0.4957 0.4859 0.4960 0.4961 0.4962 0.4963 0.4964 Il
: | 0.4965 0.4966 0.4967 04968 04869 0.4970 0.4971 0.4972 0.4973 0.4974
3 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981
| 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986
0.4967 0.4887 0.4987 04988 0.4988 0.4989 04989 04989 0.4990 0.4980 '
| 0.4960 0.4991 0.4991 04991 0.4982 0.4992 04992 0.4992 0.4993 0.4993
32 | 0.4993 0.4993 0.4994 0.4994 0.4094 0.4994 0.4994 04995 0.4995 0.4995 |
"33 04995 04995 0.4995 04996 04996 04996 04996 0.499 0.4996 0.4997 |
3.4 | 04997 0.4997 0.4997 0.4997 04897 0.4997 04997 0.4997 0.4997 0.4898 .
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Table III: F table with a = 0.05

2130

2073

Denominstor Namerstor DF
DF 1 2 3 4 5 & 7 £ 9 10
1 161.448 199500 215707 224.583 230.J62 233986 236.768 23888 240541 241882
2 18513 19000 19064 19247 19296 1933 19353 19311 19385 19396
3 10128 9552 9277 9117 9013 8941 8887 8845 8812 8786
4 7709 6944 6.591 6388 6256 6.163 6094 6041 5999 5964
s H660B STR6 SA09 5192 5050 4950 4876 A8IR 4772 47%
[ $987 5143 4757 4534 4387 4284 4207 4147 4099 4060
7 5591 4737 4347 4120 3972 3B66 377 3726 3677 36W?
s S3I18 4459 4066 3838 3687 3581 3500 3438 3388 A3eY
[ 5117 4256 3§63 31633 3482 334 3293 3230 M 3137
19 4965 4103 3708 3478 3326 3T 3135, 3072 3020 297R
1 48344 3982 3SR 1357 3204 3095 3012 2048, 2895 2854
12 4747 38BS 3490 32859 3106 2996 2913 2849 2795 2753
13 4667 3806 3411 3179 3025 0 2815 2B32 2767 274 267%
1“4 4600 3739 3344 1412 2958 2848 27ed 2699 2646 2602
15 4543 3682 3287 305672901 2790 2707 2641 28588 2544
16 4494 35634 3239 3007002852 2741 2657 28591 23538 24%
17 4451 3892 3097 19685 2810 2699 2614 2448 2494 2450
18 4414 3555 3160 2928 2773 2661 2577 2510 2456 2412
19 4381 3822 3127 2893 2730 2628 2544 2477 243 2R
20 4351 3493 309K 2866 271, 2599 2514 2447 21393, 2348
21 4325 3467 34072 2840 26RS 28573 2488 2420 23646 2321
n 4301 3443 3049 2817 2681 28549 2464 2397 2342 | 2207
3 4279 3422 3028 2796 2440 2528 2442 2375 232 2278
24 4260 3403 3009 2776 2621 280K 242% 21358 2300 | 2258
28 4242 3385  299) JU59 2608 2490 2405 2337 2282 | 2236
26 4225 3369 2975 2743 2887 2474 2388 23 22650 2220
17 4210 3354 2960 2728 2872 2459 2373 2305 2250 2204
28 4196 3340 2%47 2714 2558 2445 2359 2291 223 219
3 4183 3328  29M 2701 2545 2432 2%s 22M 203 2177
30 4171 3316 2922  246ME 2534 242] 2A34..2266 22H1 2168
3t 4160 3308 2911 2479 2523 240% 2323 2258 2149 2483
b+ 4149 33295 2501 2668 2512 2399 2313 2244 2189 2442
b)) 4139 3285 2892 2659 2503 2389 23037 2235 2119 2133
34 4130 3276 2483 2650 2494 2380 2294, 2228 211 240
38 4121 3267 2874 2641 2ARS, 2372 %288 R2IT 2161 2.114
3¢ 4113 3259  28b6 2634 2477 2364 2277 2209 2433 L1106
37 4105 3253 2859 2426 2470 2386 2270 2201 2145 209
k] 4098 3245 2882 2419 2483 2349 2262 2154 2138 2aMt
» 4091 3.23% 2845 2612 2456 2347 2255 24BT 2131 2084
40 4088 3212 2839 2 606 2449 2336 2244 2IRD 2124 2077
41 4079 3226 2833 2600 2443 2330 2243 2474 2118 0%
a A0T3 3220 2837 2394 2438 2324 2237 2468 2012 2068
43 4087 3214 2823 2589 2432 238 223} 1383 2106 20%
&4 4062 3209 2818 2584 2427 2313 2226 2157 2100 2054
45 4057 3204 2KI2 2579 2422 2308 2.221 2.152 2086 2049
46 4082 3200 2807 2574 2417 2304 2216 2147 2081 2044
&7 4047 3195 2802 25W 2413 2299 2212 2143 2086 20W
48 4043 3191 2798 1865 2409 229§ 2207 2138 2082 2.03%
“® 4038 3BT 2794 2561 2404 2290 2203 2134 2077 200
0 4034 3183 2190 2887 2400 2286 2.1 202
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