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(1) Which one of the following statements regarding the U.S government’s budget surpluses and

)

()

4)

deficits is correct?

A) Iftax revenues exceed expenditures, the government has a budget deficit.
B) Since 1970, U.S. federal revenues have generally exceeded expenditures.
C) Budget deficits tend to increase during periods of recession.

D) During the 1980s large surplus arose from a combinat.on of tax cuts and expenditure

increases.

Which multiplier is larger (in absolute value) for any given MPC?
A) lump-éum tax multiplier
B) transfer payments multiplier

C) government purchases multiplier

D) All the multipliers are the same size for any given MPC.

Suppose prices are quoted in dollars and transactions are conducted in pesos. The dollar serves

as a
A) medium of exchange.
B) store of value.

C) unit of account.

D) all of the above.

(40%)

The development of new financial products such as NOW accounts and variable rate mortgages

has been spurred by all of the following EXCEPT
A) high inflation and high interest rates.
B) new technology in long-distance communication.
C) attempts to circumvent bank regulations such as Regulation Q.

D) decreasing competition from nonbank depository institutions.
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Consider an aggregate demand/aggregate supply framework with an upward-sloping short-run

aggregate supply curve. Suppose that there is an increase in the quantity of money of 10

percent and in response the economy moves along the short-run aggregate supply curve. Then

comparing the change in the money wage rate with the change in the price level in the short

run, the money wage rate
A) increases more than the price level.
B) increases by less than the price level.
C) falls by more than the price level.

D) increases by the same amount as the price level.

Because of a bank merger, Ms. Davis lost her position as Vice President and had to seek work
with other banks. Ms. Davis has the skills necessary to find a new job, thus she is best

considered as
A) frictionally unemployed.
B) cyclically unemployed.
C) structurally unemployed.

D) naturally unemployed.

When a company pays an efficiency wage, it
A) decreases the amount of unemployment.
B) is maximizing its profits.
C) pays the lowest possible wage. .

D) has no effect in an efficient labor market.

According to Robert Solow’s one-third rule, if both capital per hour of labor and real GDP per
hour of labor grow by 3 percent a year, then we can conclude that

A) the one-third rule has been violated.

B) capital growth contributed one-third of one perccﬁt to GDP growth

C) technological change contributed 2 percent to growth in GDP per hour of labor.

D) most of the growth in GDP per hour of labor was due to growth in capital per hour of

labor.

Which of the following is consistent with classical growth theory?
A) Real GDP per person will increase because technological change induces investment.
B) Real GDP per person will never permanently increase.
C) Competition destroys innovation and decreases profit.

D) As real GDP increases, there will be a decrease in the rate of population growth
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(10) Which of the following pieces of evidence is most consistent with the real business cycle

theory?
A) labor supply decisions do not seem to depend on real interest rates
B) real GDP and the quantity of money move closely together
C) money wage rates take some time to adjust to price changes
D) productivity and GDP move closely together

(11) Suppose the data show that an unanticipated change in tax rates caused a recent recession.

These data support which model of the business cycle?

A)
B)
0
D)

new classical.
new Keynesian.
real business cycle.

Both answers A and B are correct.

(12) Monetarists believe that activist policy might prove destabilizing because

A)

B)
C)
D)

(13) The
A)
B)
C)

D)

(14) The
A)
B)
®)
D)

the private economy is basically unstable so that anything the government does must be
destabilizing.

the effects of monetary and fiscal policy are known with certainty.

fiscal and monetary policy have no effect on real GDP.

long lags characterize the effect of monetary policy on the economy.

Taylor Rule states that the
government should adopt strict fixed-rule macroeconomic policies.
use of feedback-rules, although costly, is economically efficient.
Fed should use a policy fizedback rule that targets inflation and also is explicit about
how the Fed will react to inflation and deviations of real GDP from potential GDP.

none of the above are correct.

demand for Dutch tulip bulbs by an American florist creates a
demand for the U.S. dollar.
demand for an interest rate differential.
supply of Dutch guilders.
supply of U.S. dollars.
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(15) According to purchasing power parity, the foreign exchange market will ; i
A) undervalue the dollar if inflation in the United States is greater than it is elsewhere. A
B) no longer demand dollars if the inflation rate in the United States exceeds that of other 2 4

nations. 4
C) adjust the value of the exchange rate to reflect differing inflation rates between nations. v ’:
D) result in a flow of dollars out of the United States whenever its rate of inflation is below %
that of other nations. E Z
£

(16) Which one of the following means that the CPI to overstate the inflation?
A) new goods bias
B) quality change bias
C) outlet substitution bias
D) All of the above cause the CPI to overstate inflation

(17) A change in the money wage rate shifts
A) both the S4S and LAS curves.
B) the LAS curve but not the SA4S curve.
C) the SAS curve but not the LAS curve.
D) neither the SAS nor the LAS curve.

(18) Compared to the lags for monetary policy, the lags for fiscal policy are |, which makes

___rules less likely to work well. )

A) shorter; fixed
B) shorter; feedback
C) longer; fixed
D) longer; feedback

(19) Currently, the United Statesisanet ___anda____ nation.
A) borrower,; creditor
B) lender; creditor
C) borrower; debtor
D) lender; debtor
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trend.
C) followed by a plunge in prices.

D) accompanied by a similar increase in the overall price level.
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(20) A speculative bubble is when a rapid price increase is x
A) the result of a sudden change in market conditions. Pz o

B) followed by a gradual price decrease that pushes the stock price back to the long-term %
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= . (50%, 2 points for each question) In the following, there are 25

multiple-choice questions. All you have to do is to choose the correct answer
from several possible answers that are listed on the end of the question.

(1) Inventories are included in the computation of gross domestic product
as part of

nonresidential fixed investment.
residential fixed investment.
depreciation allowances.

the total capital stock.

none of the above.

BoOOowy

(2) When real GDP growth exceeds nominal GDP growth,

inflation is increasing.
inflation is decreasing.
unemployment is decreasing.
the price level is decreasing.
none of the above.

moawy

(3) Empirical evidence seems to suggest that the wage elasticity of the
supply of labor is small and positive. It must be true, therefore,
that

A. the substitution effect of a change in the wage rate should be
expected to exceed the associated income effect by a small
amount .

B. the substitution effect of a change in the wage rate should be
expected to fall short of the associated income effect by a small
amount .

C. both the income and the substitution =ffects of a change in the
wage rate should be expected to be small and of opposite signs.

D. both the income and substitution effects of a change in the wage
rate should be expected to be of the same signs.

E. none of the above.

(4) Unemployment exceeds the natural rate of unemployment whenever

actual GDP is growing more slowly than poctential GDP.
GDP is falling.

actual GDP exceeds potential GDP.

potential GDP exceeds actual GDP.

none of the above. ,

©monNwp

(5) An important conclusion from Solow's work on long run growth is- that

A. 1in the steady state capital stock and output both grow at a
slower rate than the labor force.

B. the economy's growth rate does not depend on the savings rate.

C. the economies which save more experience a higher growth rate.

D. in the steady state capital stock and output both grow at the
same rate as the labor force.

E. b and d4d.
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(5) According to the Solow growth-accounting eguation, a proportionate
decline in population and labor force, all else equal, will cause

A. an increase in long-run per capita GDP.

a decrease in long-run per capita GDP.

an increase in long-run equilibrium GDP.

no significant impact on long-run equilibrium GDP.
none of the above.
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(7) Suppose that the supply of money were fixed and GDP rose. To maintain
the equality of supply and demand in the money market,

* O B v

A. interest rates would have to fall if prices were to be held
stable.

B. the price level would have to rise if interest rates were to be
held constant.

C. interest rates would have to rise if prices were to be held
stable.

D. nothing else would have to happen.

E. prices and interest rates would both have to fall.

(8) If an economy with a natural rate of unemployment of 6% were beset by
a 7.33% unemployment rate and a potential GDP climbing at the rate of
3% per year, how fast would GDP have to grow over the course of the
next year to achieve full employment at the natural rate in
accordance with Okun's law?

A. 3% B. 4% C. 5% D. 6% E. 7%

(3) An executive who is laid off during a recession and must take a part-
time job at a fast-food restaurant to feed his family is considered

A. unemployed in the official statistics.

B. employed in the official statistics.

C. a discouraged worker and thus not in the labor force by the
official statistics.

D. underemployed and thus counted only fractionally in the official
statistics.

E. none of the above.

(10) The simple, Keynesian consumption function is founded on the notion
that total consumption expenditure should

increase with disposable income.

increase with wealth.

increase with expected disposable income.
increase with expected inflation.

all of the above.

mgoaQw

(11) If the marginal propensity to consume were to increase with no change
in the tax rate, then the consumption function drawn on a graph with
disposable income on the horizontal axis would

A. rotate to a steeper line around the same intercept.

B. rotate to a steeper line and start at a higher intercept.

C. rotate to a steeper line but start from a lower intercept.

D. rotate to a flatter line around the same intercept.

E. shift to a parallel line starting from a higher intercept.
] # | K A M £ #£ X
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(12) Let taxes be set equal to T, consumption be given by C = a + b(Y -
T), investment and government spending be exodgenous, and net exports m
be characterized by X = g - mY. Suppose that T and G both increase by X
$10 billion. How much would equilibrium GDP increase? &
A. It would increase by $10 billion. .
B. It would increase by less than $10 billion. !
C. 1It would increase by more than $10 billion. N
D. It would be unaffected, since the federal deficit would be é%
unchanged. 3]
E. It would increase by more or less than $10 billion depending on -1
the values assumed by a, b, g, and m. €3
(13) The slope of an LM curve
A. gets steeper the more responsive the demand for money is to
changes in GDP.
B. gets flatter the more responsive the demand for money is to
changes in the interest rate.
¢. 1is invariant, in the simple case at least, to small changes in
the price level.
D. 1is invariant to policy shifts in the supply of money, unless the
sensitivity of the demand for money to changes in GDP and/or
interest rates is affected.
E. all of the above.
‘ (14) In the IS-LM model, changes in government purchases lead to larger
g changes in GDP if
! A. the IS curve is flatter due to a larger value of the marginal
propensity to consume.
B. wmoney demand becomes less sensitive to the interest rate.
C. they are offset by increases in taxes.
D. the LM curve becomes steeper.
E. none of the above. )
(15) Suppose that an economy's price adjustment were described by an
expectations-augmented Phillips curve with expected inflation always
set equal to last year's inflation. If a foreign oil shortage were to
cause inflation to jump suddenly by 5%, then the rate of inflation
A. would climb by 5 points in one year, but fall back to the
original level the next, even without recession, because the
price shock was temporary.
B. would jump permanently by 5 points unless a recession or some
other mechanism were arranged to lower expectations.
C. would begin an unavoidable period of price acceleration.
D. would fall only in response to some sort of energy rationing.
E. none of the above.
(16) In the short run, output is determined almost exclusively by
A. the level of the capital stock.
B. the level of current investment.
C. the level of government spending.
D. recent changes in technology.
E. the sum total of aggregate demand.
(17) Suppose that an economy were to suffer a doubling in the price that
it pays for energy in 1998. Let the price shock be accommodated in
1998 and 1999. If the resulting inflation were met with tight
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monetary policy in 2000 and if the expectations-augmented price
adjustment set expected inflation equal to last year's inflation,
then you would expect 2000 to be a year of

A. inflation and unemployment higher than in 1998.

B. inflation and unemployment lower than in 1998.

C. inflation higher than it was in 1998, accompanied by lower
unemployment.

D. inflation lower than it was in 1998, accompanied by higher
unemployment. '

E. unpredictable inflation and unemployment.

(18) Let the expectations-augmented Phillips curve for an economy relate
the difference between current and expected inflation (identically
equal to last year's inflation) to 1/3 of the percentage difference
between actual and potential GDP. Given a 10% inflation rate in 1995,
6% shortfalls of actual GDP from potential GDP in 1996, 1997, and
1998 could reduce inflation to 4% by 1998. Another set of shortfalls
that could achieve the same 4% rate of inflation is

A. 3% shortfalls in 1996, 1997, 1998, 1999, and 2000.

B. 2% shortfalls in each year from 1996 through the year 2005.

C. 4% shortfalls for 1996, 1997, 1998, and 1999 followed by a 2%
shortfall in 2000.

D. 1% shortfalls for the next 10 years.

E. none of the above.

(19) Suppose that an individual anticipated that the next calendar year's
income would be $1000 higher than this year's. Facing a real interest
rate of 0% and a 20-year planning horizon, you would expect her
annual real consumption to ’

A. increase by $900 if the increase were permanent and $90 if it

were a one-shot deal.
B. increase by $1000 if the increase were permanent and-$100 if it

were a one-shot deal.
C. increase by $950 if the increase were permanent and $50 if it

were a one-shot deal.

D. remain the same for one year and then increase by $1000 if the
increase were permanent and by 550 if it were temporary.

E. none of the above.

(20) Which of the following have been advanced to explain why estimates of
the marginal propensity to consume out of temporary increments in
income are too high relative to what the theory predicts?

A. People overspend temporary windfalls because they do not believe
that they are temporary.

B. People contract their consumption too far because they are
liquidity-constrained by their inability to borrow against their
expected return to normal income levels.

C. People discount the future significantly when they make their

intertemporal consumption decisions.
D. a and b only.
E. a, b, and c.

(21) Suppose that you observed that many firms were increasing their
stocks of capital at a rate faster than you would have expected by
simply looking at the correlation with the rate of growth of GDP. In
such circumstances, you would expect to find that
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A. their Tobin g-values were greater than 1.
B. their market values exceeded the prices of their existing capital B
stocks. ' x
C. the rental price of capital had fallen below the marginal revenue P
earned on new capital.
D. the firms adjusted toward their desired level of capital e
employment with a lag. X
E. all of the above. ,¥
{22) Suppose that investment is independent <f GDP. Which part below would k)
then describe an IS-LM representation of a second economy in which £
investment is positively correlated with GDP? gﬁ
A. no change in either the IS or the LM curves
B. a flatter IS curve and an unchanged LM curve
C. a steeper IS curve and an unchanged LM curve
D. a flatter LM curve and an unchanged IS curve
E. a steeper LM curve and an unchanged IS curve
(23} TIf you were told that the exchange rate had become more sensitive to
changes in the interest rate, then you would conclude that
A. monetary policy had become less effective in stabilizing GDP in
the short run.
B. monetary policy had become more effective in stabilizing GDP in
the short run.
C. monetary policy had become less effective in stabilizing GDP in
the long run.
D. monetary policy had become more effective in stabilizing GDP in
the long run. ' \
E. monetary policy had become less effective in stabilizing GDP not
only at home, but also throughout the rest of the world.
(24) One variant of rational expectations theory that supports the long-
run neutrality of fiscal policy asserts that
A. any tax reduction enacted now will ultimately be covered by a
future tax increase because all federal borrowing must eventually
be paid off.
B. any government spending financed by either higher taxes or
increased borrowing must somehow be covered by taxpayers'
liabilities.
C. people that anticipate future tax increases immediately begin to
save to cover their future liability and thus reduce aggregate
demand by an amount equal to the anticipated stimulus.
D. all of the above fit together to predict fiscal neutrality.
E. none of the above can be used to predict flscal neutrallty
(25) The discount rate set by the Fed

A. 1is the rate of interest charged member banks when they borrow

from the Fed to meet their reserve requirements.

B. 1is the difference between the rate of interest charged to the

government for borrowing from the Fed and the rate of interest
charged to commercial customers.

its policy decisions.

E. none of the above.

is the rate at which banks are required to borrow from each other
td maintain their compliance with their reserve requirements.
D. is the rate at which the Fed discounts the future when it makes
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1. The proportion of junior executives leaving large manufacturing companies within {i
three years is to be estimated within 3 percent. The 0.95 degree of confidence is to be s
used. A study conducted several years ago revealed that the percent of junior tﬁ
executives leaving within three years was 21. To update this study, the files of how é
many junior executives should be studied? hid
A) 594
B) 612
C) 709
D) 897
E) None of the above
2. From past records it is known that the average life of a battery used in a digital clock is
305 days. The battery life is normally distributed. The battery was recently modified
to last longer. A sample of 20 of the modified batteries was tested. It was discovered
that the mean life was 311 days and the sample standard deviation was 12 days. We
want to test at the 0.05 level of significance whether the modification increases the life
of the battery. What is our decision rule?
A) Do not reject the null hypothesis if computed £ is 1.96 or greater
B) Reject the null hypothesis if computed 7 is less than 1.96
C) Do not reject the null hypothesis if computed 7 is 1.729 or greater
D) Reject the null hypothesis if computed 7 is 2.494 or greater
E) None of the above
3. The net weights of a sample of bottles filled by a machine manufactured by Edne, and
the net weights of a sample filled by a similar machine manufactured by Orno, Inc., are
(in grams):
Edne: 5,8,7,6,9and 7
Omo: 8,10,7,11,9,12, 14 and 9
Testing the claim at the 0.05 level the mean weight of the bottles filled by the Omo
machine is greater than the mean weight of the bottles filled by the Edne machine, what
is the critical value?
A) —-1.96
B) —2.837
C) -6.271
D) +3.674
E) None of the above
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Use the following to answer question 4: k.
K1
2
The results of a mathematics placement exam at Mercy College for two campuses is as )
follows: £
o (i
Campus Number Mean Std. Dewviation
1 330 33 8
2 310 31 7

4. What is the p-value if the computed test statistic is 4.17
A) 10
B) 0.0
C) 0.05
D) 095
E) None of the above

Use the following to answer question &:

Accounting procedures allow a business to ¢valuate their inventory at LIFO (Last In First
Out) or FIFO (First In First Out). A manufacturer evaluated its finished goods inventory (in $
thousands) for five products both ways. Based on the following results, is LIFO more
effective in keeping the value of his inventory lower?

Product EIFQ (F) LIFO.(L)

1 225 221
2 119 100
3 100 113
4 212 200
5

248 245

5. What is the decision at the 5% level of significance?
A) Fail to reject the null hypothesis and conclude LIFO is more effective.
B) Reject the null hypothesis and conclude LIFO is more effective.
C) Reject the alternate hypothesis and conclude LIFO is more effective.
D) Fail to reject the null hypothesis and conclude LIFO is not more effective.
E) None of the above.
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Use the following to answer question 6: P
A manufacturer of automobile transmissions uses three different processes. The management g
ordered a study of the production costs to see if there is a difference among the three 43

processes. A summary of the findings is shown below.

Process. 1 Process.2 Process.3 Total
Process Totals ($ 100 ) 137 108 107 352
Sample Size 10 10 10 30
Sum of Squares 1893 1188 1175 4256

6. What is the critical value of F at the 5% level of si gmﬁcance?
A) 19.45

B) 3.00
C) 335
D) 3.39
E) None of the abave

Use the following to answer question 7:

Given the following Analysis of Variance table for three treatments each with six observations.

Source Sum.of Squares df Mean Square
Treatments 1116
Error 1068
Total 2184

7. What is the decision? ‘
A) Reject H, -- there is a difference in treatments
B) Fail to reject H -- there is a difference in treatments
C) Reject Hy, -- there is a difference in errors
D) Fail to reject Hy, -- there is a difference in errors
E) None of the above
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Use the following to answer question 8:

A random sample of 30 executives from companies with assets over $1 million was selected
and asked for their annual income and level of education. The ANOVA comparing the
average income among three levels of education rejected the null hypothesis. The Mean
Square Error (MSE) was 243.7. The following table summarized the results:

High School Undergraduate ~ Master Degree
cr Less Degree or More
Number sampled 7 11 12
Mean salary (1,000 ) 49 76.3 783

8. When comparing the mean annual incomes for executives with a High School
education or less and Undergraduate Degree, the 95% confidence interval shows an
interval of 11.7 to 42.7 for the difference. This result indicates that
A) There is no significant difference between the two incomes.

B) The interval contains a difference of zero.

C) Executives with and Undergraduate Degree earn significantly more than executives
with a High School education or less.

D) Executives with and Undergracuate Degree earn significantly less than executives
with a High School education or less.
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Use the following to answer question 9:

B .

A survey of the opinions of ptoperty owners about a street widening project was taken to
determine whether the resulting opinion was related to the distance of front footage. A

)

B )

;T o

|35 0 B

randomly selected sample of 100 property owners was contacted and the results are shown

below. )
....................... Opinion
Front-Footage For Undecided Against
Under 45 feet 12 4 4
45 — 120 feet 35 5 30
Over 120 feet 3 2 5

9. What is the critical value at the 5% level of significance?
A) 7.779
B) 9.488
C) 9.236
D) 11.070
E) None of the above

Use the following to answer question 10:

The following are the ratings (0 to 4) given by 12 individuals for two possible new flavors of

soft drinks.
Flavor A B € D E F G H 1 I K
#1 4 2 372 1 0 3 2 4 2 0 3
#2 3 3 3 2 12 3% 4 3 2 1 2

Wilcoxon rank-sum is to be used. Assume that the is ranked first.

10. At the 0.05 level of significance, what is the decision?
~A) Falil to reject null hypothesis; critical value is £1.65
B) Fail to reject null hypothesis; critical value is £1.96
C) Reject null hypothesis; critical value is 0.1732
D) Reject null hypothesis; critical value is 0.3464
E) None of the above
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APPENDIX G 2
Critical Values of the F Distribution 48
at a 5 Percent Level of Significance
0 F
_ Degrees of Freedom for the Numerator
1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40
11 161 200 | 216 | 225 | 230 | 234 | 237 239 | 241 242 | 244 | 246 | 248 | 249 | 250 251
21 1851190 ) 19.2 1192 ({193 193 | 194 | 194 194 1 184 | 194 | 194 | 194 { 195 | 195 19.5
311011955928 (9121901 | 894 | 889 885 1881|879 1874 870! 866 884 862 | 859
417711694 | 65963626 ! 616 | 6.00 6.04 | 6.00 | 596 { 591 | 586 | 580 | 5.77 5751572
516815791541 519 | 505 | 4.95 | 4.88 482 1 477 1 474 | 468 | 462 | 456 | 453 450 | 4.48
6599 | 514 | 476 | 453 | 439 | 4.08 421 1 415 1 410 ] 406 { 400 | 394 | 387 3841381 377
715594741435/ 412 | 397 | 387 | 3.79 3731368 | 364|357 | 351|344 ! 341 338 | 3.34
8 1532|446 | 407 | 584 | 369 { 358 | 3.50 344 1339 1335328 3221315 312 |1 3.08 | 3.04
9512|426 ) 3856 363 | 3.48 | 337 | 3.29 323 | 318 | 314 | 307 | 301 | 294 290 | 2.86 | 2.83
101 496 | 410 | 3.71 | 348 | 3.33 | 3.22 314 |1 3.07 {302 | 298 | 291 | 2.85 277 1 274 1 270 | 266
111484398359 336 | 3.20 | 3.00 | 3.01 295 (290|285 279|272 265 | 261 2.57 | 253
12 1475 1 389 | 349 | 3286 | 3.11 | 3.00 291 1285|280 275|269 | 262 254 | 251 | 247 | 2.43
13 1 467 | 381 | 341 ] 318 | 3.03{ 2.92 283 | 277 [ 271 | 267 | 2.60 253 | 246 | 242 | 238 | 2.34

14 1460 | 374 | 334 | 3111 298 | 2.85 276 | 270 | 2.65 | 260 | 253 | 2.48 239 ] 235|231 | 227
15 1454 | 368 | 329 206|290 279 271 264 | 259 | 254 | 248 | 240 | 2.33 | 2.29 225 | 2.20

16“ 449 1 3.63 | 324 | 201 | 285 | 2.74 | 266 | 250 254 1249 | 242 | 235 | 228 | 224 | 2.19 2.15
17 1445 1359 132029 | 281|270 261 255 1 249 1 245 | 238 | 231 | 2.23 | 2.19 215 | 2.10
18 44118355} 316 2093|277 ) 268 2.58 | 251 | 246 | 2.41 | 234 | 227 | 2.19 215 | 211 | 2.06
191438 1352313290 | 2.74 | 263 254 | 248 | 242 | 238 | 2.31 | 2.3 216 ) 211 | 207 | 2.03
20 | 4351349 | 310 | 287 | 271 | 2.60 251 | 245 [ 239 | 235 | 228 | 2.20 2121208 | 2.04 | 199

Degrees of Freedom for the Denominator

21 | 432 | 347 [ 307 | 284 | 268 | 257 249 [ 242 {237 | 232 | 225 | 2.18 210 | 205 | 201 | 195
22 1 430|344 | 305|282 266 | 2.55 246 | 240 (234 | 230 | 2.23 | 2.15 207 1 203|198 ] 194
23 | 4.28 | 342 [ 303|280 | 7.64 | 2.53 244 1 237 {232 | 227 1 220 ] 2.13 2052011196 | 191
24 | 426 | 340 | 301 | 2.78 | 262 | 2.51 2421236 | 230 | 2.25 | 2.18 | 2.11 203|198 | 194 | 1.89
251424 (339|299 | 276 | 260 | 2.49 240 | 234 | 228 | 224 | 216 | 2.09 | 2.01 196 | 192 | 1.87

30 | 417 | 332 292|269 | 253 242 1233 | 227 | 2211216 | 2.00 20t 11931189 { 184 1.79
40 | 4.08 | 323 | 2.84 | 261 | 245 | 2.34 225 (218212208 200 1.92 1.84 [ 179 | 1.74 | 1.69
80 | 400 {r3.15 | 2.76 | 2.53 | #.37 2251217 | 210 | 204 | 199 | 1.92 1.84 | 175 | 1.70 | 1.85 | 1.59
120 | 392 | 3.07 | 268 | 245 | 229 | 218 209 | 202 | 196 [ 191 | 183 | 1.75 166 | 1.61 | 155 | 1.50
ﬁoJ 3B4 1 300 | 260 | 2.37 | 221 | 210 201 {194 | 188|183 | 1.75 | 167 1.57 ] 152 { 146 | 1.39
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APPENDIX G I
{
. . . . . P
Critical Values of the F Distribution B
. . (.
at a 1 Percent Level of Significance &
Degrees of Freedom for the Numerator . ég
i
1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 -
114052 | 5000 | 5403 | 5625 | 5764 | 5859 | 5028 5981 | 6022 | 6056 | 6106 | 6157 | 8209 6235 | 6261 | 6287
21985 ({990 {992 |99.2 1993 1993 | 904 99.4 (994 1094 [994 {904 1994 | 995 99.5 | 995
3341 1308 295 | 287 |282 {279 | 277 275 | 273 1272 [ 2714 {269 | 267 | 26.6 265 | 26.4
41212 {180 [{16.7 | 16.0 | 155 | 1582 15,0 {148 | 147 [ 145 {144 | 142 | 140 139 | 138 | 137
51163 | 13.3 | 12.1 114 1110 {10.7 {105 | 103 | 10.2 | 101 989 {972 [ 955 | 947 |9.38 | 929
6137 1109 {978 19.15 | 8.75 | 8.47 826 | 810 [ 798 | 787 | 772 | 7.56 7.40 | 7.31 723 | 7.14
71122 | 955 {845 {785 [7.46 | 7.19 6.99 | 684 {672 | 662 {647 |631 | 6.16 6.07 | 599 | 5.91
8113 865 {759 | 701 | 663 [6.37 | 6.18 603 | 591 1581 | 567 [552 | 536 | 528 520 | 5.12
91106 |8.02 | 6.99 642 | 6.06 [ 580 | 561 | 547 {535 {526 | 5.11 496 | 481 {473 [ 465 | 457
™3
.3 10| 10.0 | 7.56 | 655 | 599 [ 564 | 539 | 520 506 | 494 | 485 | 471 | 456 [ 441 | 433 | 425 417
c
E 111965 | 7.21 622 | 867 | 532 | 507 [489 |4.74 | 463 | 454 440 | 425 [ 410 | 4.02 | 394 | 386
% 1219.33 1693 {5905 | 5.41 506 {482 464 |450 1439 1430 416 | 4.01 386 | 378 {370 {382
% 13[9.07 | 670 [ 574 | 521 | 486 | 462 | 4.44 430 {499 | 410 | 396 | 382 | 366 | 3.59 | 351 3.43
£ 14886 | 651 | 586 | 504 469 | 446 {428 {414 1403 | 394 {380 |366 3.51 343 | 3.35 | 3.27
..5_- 15 (868 | 636 [ 542 [ 489 | 456 | 432 | 4.14 4.00 1389 |3.80 (3567 | 352 | 337 | 329 | 321 3.13
£
-§ 161853 |623 | 529 | 477 | 4.44 {420 | 403 | 3.89 3.78 { 3.69 | 3.55 | 3.47 3.26 | 3.18 | 3.10 | 3.02
@ 17840 | 811 |518 | 467 1434 |4.10 | 393 | 3.79 3.65 | 3.59 ;3.46 |1 331 1316 | 3.08 | 3.00 | 2.92
..l:,: 181829 [ 6.01 [ 500 | 458 | 425 | 401 | 384 | 3.71 3.60 1351 [337 [ 323|308 |300 |292 {284
b 191 8.18 | 5.93 | 5.01 450 | 4.17 1394 | 377 {363 | 352 |343 | 330 | 3.15 300 1292 |284 | 275
% 20810 | 585 [ 494 | 443 [ 410 | 387 | 370 3.56 | 346 | 337 [ 323 {300 [294 {286 | 278 2.69
= 2118.02 | 578 | 487 {437 | 404 | 3.81 3.64 | 3.51 3.40 { 3.31 317 {303 | 288 | 280 | 272 | 2.64
22795 1572 | 482 {431 {399 13.76 | 3.59 | 3.45 3.35 | 326 [ 312 | 298 | 283 | 275 | 267 .1 258
231788 1566 1476 |4.26 | 3.94 {371 1354 {341 | 330|321 1307 | 293 2.75 270 | 2.62 2.54
241782 ({661 [472 | 422 {390 [367 1350 | 336 3.26 ) 317 1303 {289 | 274 | 266 | 258 | 249
25| 7.77 | 557 [468 | 418 [ 3.85 [ 3.63 | 3.468 | 3.32 322 1313 {299 [ 285 {270 | 2862 | 254 | 2.45
30766 | 539 [451 |4.02 1370 {347 {330 |3.17 307 1298 | 284 |270 {25685 | 247 1239 {2230
40 | 7.31 5.18 | 4.31 3.83 1 3.51 329 1312 1299 ;1289 {280 |266 |252 | 237 | 2.29 2.20 | 2.11
60708 |498 {413 {365 {334 1312 1295 | 282 272 1263 | 250 [ 235 | 220 (212 | 2.03 | 194
1201 6.85 | 4.79 ,3.95 [ 3.48 | 3.17 {296 | 279 [ 266 [ 256 {247 | 234 | 2.19 203 | 195 {186 | 1.76
% | 6.63 ;461 |3.78 | 332 1302 | 280 [264 [251 | 2.41 232 | 2.18 ‘ 204 [ 188 | 1.79 170 | 159
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Critical Values of Chi-Square =
. . : . . N
This table contains the values of x? that correspond to a specific nght-tail area and specific number of degrees of freedom. v
K3
¥
X E 3
Possible vaes of x2 4%
L
Oegrees of Right-Tail Area
Freedom,
af 0.10 0.08 0.02 0.01

1 2.706 3.841 5.412 6.635

2 4.6085 5.991 7.824 9.210

3 .251 7.815 9.837 11.345

4 7779 9.488 11.668 13.277

5 %238 11.070 13.388 15.086

6 10.645 12.592 15.033 16.812

7 12.017 14.067 16.622 18.475

8 13.362 15.507 18,168 20.080

9 14,684 16.919 19.679 21.666

10 1£.987 18.307 21.161 23.209

11 17.275 19.675 22.618 24.725

12 18.549 21.026 24.054 28.217

13 16.812 22.362 25.472 27.688

14 21.064 23.8685 26.873 29.141

15 22.307 24.996 28.259 30.578

16 23.542 268.266 29.633 32.000 b

17 24.769 27.587 30.995 33.409

18 25.989 28.869 32.346 34.805

19 27.204 30.144 33.687 36.191

20 28.412 31.410 35.020 37.566

21 29 815 32.671 36.343 38.932

22 30.813 33.924 37.659 40.289

23 32.007 35.172 38.968 41.638

4 33,196 36.415 40.270 42.980

25 34.382 37.652 41.566 44314

26 35.563 38.885 42.856 45.642

27 36.741 40.113 44.140 46.963

. 28 37.916 41.337 45.419 48,278

29 39.087 42.557 46.693 49.588

30 40.256 43.773 47.962 50.892
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