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1. 	 The term "inverse demand curve" refers to 

(A) the demand for "inverses." 

(B) expressing the demand curve in terms of price as a function ofquantity 

(C) the difference between quantity demanded and supplied at each price 

(D) a demand curve that slopes upward 

2. 	 Assume the price of a movie is $10. Jenna demands 2 movies per week, Sam demands 3 movies 

per week, and Jordan demands 8 !11ovies per week. From this information we can conclude that 

(A) Sam is irrational compared to Jenna or Jordan 

(B) Jordan is obviously more wealthy than either Sam or Jeanna 

(C) the movie industry is unprofitable. 

(D) the market quantity demanded at a price of$1 0 is at least 13 movies per week 

3. 	 A vertical demand curve for a particular good implies that consumers are 

(A) not interested in that good 

(B) irrational. 

(C) not sensitive to changes in the price of that good 

(D) sensitive to changes in the price of that good 

4. 	 If the demand function for orange juice is expressed as Q = 2000 - 500p, where Q is quantity in 

gallons and p is price per gallon measured in dollars, then the demand for orange juice has a 

unitary elasticity when price equals 

(A) $0 

(B) $1 

(C) $2 

(D) $4 

5. 	 On a linear demand curve, the lower the price, 

(A) the elasticity equals -1. 

(B) the less elastic is demand. 

(C) the elasticity equals zero. 

(D) the more elastic is demand 

6. 	 Convexity of indifference curves implies that consumers are willing to 

(A) settle for less of both "x" and ny" 

(B) acquire more "x" only if they do not have to give up any "yn 

(C) give up more "y" to get an extra "x" the more "x" they have 

(D) give up more "y" to get an extra "x" the less "x" they have. 

7. 	 If the utility function (U) between food (F) and clothing (C) can be represented as U = ~F '" C, 

the marginal rate of substitution of clothing for food equals 

(A) -FIC (B) -CIF (C) - "JCfF (D) _ ~F/C 



8. An inferior good exhibits 

(A) a decline in the quantity demanded as income rises 

(8) a downward sloping Engel curve 

(C) a negative income elasticity 

(D) All of the above 

9. What is the primary difference between the substitution and the income effect of a price change? 

(A) The substitution effect holds income constant and the income effect holds utility constant 

(8) The substitution effect is always negative and the income effect is always positive 

(C) The substitution effect holds utility constant and the income effect holds prices constant 

(D) The substitution effect is always positive and the income effect is always negative 

10. Isoquants that are downward-sloping straight lines exhibit 

(A) a decreasing marginal rate of technical substitution 

(8) an increasing marginal rate of technical substitution 

(C) a marginal rate of technical substitution that cannot be determined 

(D) a constant marginal rate of technical substitution 

11. Let the production function be q=ALaKb. Returns to scale are equal to 

(A) a + b (8) La + Kb (C) a * b (D) A * L 

12. Suppose the short-run production function is q = 10 * L. If the wage rate is $10 per unit of labor, 

then Me equals 

(A) qll 0 (8) q (C) 1 (D) lO/q 

13. Assuming that wand r are both positive, ifthe long-run expansion path is horizontal, then 

(A) MRTS is a function ofcapital only 

(8) w = r 


(C)MPK = 0 


(D) All of the above 

14. If all conditions for a perfectly competitive market are met 

(A) firms demand curves are horizontal 

(8) the market demand curve is horizontal 

(C) firms face sunk cost when entering the market 

(D) the firms' demand curves are downward-sloping 

15. Producer surplus equals 

(A) total revenue minus total variable cost 

(8) profit plus fixed cost 

(C) total revenue minus the sum of all marginal cost 

(D) All of the above 

16. Which of the following is not a potential result of a price floor? 

(A) Price greater than free-market equilibrium price 

(8) Excess supply 



3 1i:(# ? 1i:l 

*fijf: 	.:r.~)Jjf ,~~~1z:~ttf3f.~*~ 

IV",~ 101 ~1f.Jjl1i][±J!JI~m±l£~$J!JIm±~IDtIDtIi f3j. El: ~~~~( I) 


(C) Lower quality inputs are used which increases marginal cost 

(0) All of the above 

17. If a society only cares about efficiency and not equity, then 

(A) all points on the contract curve yield the same level of social welfare 

(8) it will not rely on competitive markets to allocate goods 

(C) an equitable outcome is impossible 

(0) it will maximize the utility of its worst-off member 

18. 	If a monopoly discovers that the demand for its output has become more elastic at the original 

output level, then it will respond by 

(A) setting a lower price 

(8) producing more while leaving price unchanged 

(C) producing more and setting a higher price 

(0) setting a higher price 

19. The producer surplus to a monopolist must be 

(A) positive, otherwise why would the monopoly produce? 

(8) at least as great as the producer surplus in a competitive market. 

(C) less than zero or the firm is in violation of anti-trust statutes. 

(0) the same as for a competitive market. 

20. A perfect-price-discriminating monopoly's marginal revenue curve 

(A) varies for each consumer. 

(8) is the demand curve. 

(C) lies below the demand curve. 

(0) is the same as the monopolist's marginal revenue curve. 

21. Airl ines offer lower prices to vacationers than to business travelers because 

(A) of government regulations requiring them to do so. 

(8) business travelers are less flexible in their travel plans than vacationers are. 

(C) airlines know that business travelers enjoy flying more than vacationers do. 

(0) busine~s travelers do not care at all about costs. 

22. A typical firm in a cartel will hold which of the following attitudes? 

(A) If everyone cheats, I'm better off, and so is everyone in the cartel. 

(8) If! suspect others are planning to cheat, I'll do best for myself by deciding not to cheat. 

(C) J can never do better for myself than following agreed-upon cartel rules. 

(0) If I alone cheat, I'm better off; if everyone cheats, I'm worse off. 

23. Suppose a market with a Cournot structure has five firms and a market price elasticity of demand 

equal to -2. What is a Cournot firm's Lerner Index? 

(A) 1 (8) 0.2 (C) 0.1 (0) 0.5 

24. A strategy is dominant if 

(A) the player cannot gain by changing strategy, assuming that no other player changes strategy 
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(B) it yields a greater payoff than any other player receives. 

(C) it is part ofa Nash equilibrium. 

(D) it yields a payoff at least as large as that from any other strategy, regardless of the actions of 

other players. 

25. If a Coumot duopolist announced that it will double its output 

(A) the other firm does not view the announcement as credible. 

(B) it becomes the leader. 

(C) the other firm will double output also. 

(D) the other firm will shut down. 
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1. Please solve the inequality Ix -II-Ix - 31 ;;::: 5 

.. 3x2 +ax+a+3 
2. 	 Find the value ofa such that the 11m exists. 

x~-2 x 2+x-2 

3. 	 For a function f(x) = x 2 
- X - 4, please find a number 0 such that if Ix - 21 < 0 then 

If(x) + 21 <1. 

4. 	 Find the limit lim(_1_ - 2 1 
H2 x-2 x -3x+2 


2
5. 	 Please find the normal line of the tangent for equation x + xy + y2 =3 at point (1, 2). 

F· 	d h l' . al f l' sin(x + 1)6. m t e lmlt v ue 0 1m 2 • 
x~-J x -2x-3 

7. 	 A boat is pulled into a dock by a rope attached to the bow of the boat and pass through a pulley 

on the dock that is 1 m higher than the bow of the boat. If the rope is pulled in at the rate of 1 

mis, how fast is the boat approaching the dock when it is 8 m from the dock? 

8. 	 Ifj(2)=8 and / (x);;::: 5 for 2::;; x::;; 6, how small can thej(6) possible be? 

9. 	 Using Newton's method to find a root of the equation x 5 = 5x - 2. Calculate two iterations. 

10. Find the limit value of lim(xel'X 
- x). 

X~GO 

co ( en)11. Find the sum of the series 1 + ~(-lt -;;t 

12. Find the radius of convergence of the series f (2n)! xn 
n=1 (n!)2 

rlf/213. Find sin x 
Jo 1 + cosx2 

14. If f(x)=x+x2+e x and g(x)=f- l (x),findg'(l). 

lnlO eX..JeX -1 
15. Find 	 dxJo eX +8 

16.Find JI ~ 0..Jx 

17. 	y'+y = ..Jxe-x ,yeO) =3, findy(x) 
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18. FindIi(x 2 + y2 )3/2 dA ,where D is the region in the first quadrant bounded by the lines y = 0 

andy =J3x and the circlex 2 + y2 =9 

19. Find the maximum rate of change offat the given point and the direction in which it occur. 

f(x,y,z) =In(xy2z3), (1-2,-3) 

az az
20. yz = In(x+ z), find- and-. ax By 
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1. 	 In the daily production of a certain kind of rope, the number of defects per foot Y is assumed to 
have a Poisson distribution with mean Ie ::: 2. The profit pe~ foot when the rope is sold is given 
by X, where X = 50 2Y - y2 . Find the expected profit per foot. (10%) 

2. 	 Three brands of coffee, X, Y, Z, are to be ranked according to taste by a judge. Define the 

following events: 

A: Brand X is preferred to Y B: Brand X is ranked best. 

C: Brand X is ranked second best. D: Brand X is ranked third best. 

If the judge actually has no taste preference and thus randomly assigns ranks to the brands, is 

event A independent of events B, C, and D? (10%) 

3. 	 A manufacturer of tires wants to advertise a mileage interval that excI udes no more than 10% 

of the mileages on tires he sells. All he knows is that, for a large number of tires tested, the 

mean mileage was 25,000 miles, with a standard deviation of 4,000 miles. What interval would 

you suggest? (10%) 

4. 	 Let XI, X2, X3 be mutually independent random variables with Poisson distributions having 

means 2, 1, 4, respectively. 

(a) Find the distribution ofY::: XI + X2 + X3 and its expected value and variance. (5%) 

(b) Compute P(3 < Y < 9). (5%) 

5. 	 The service times for customers coming through a checkout counter in a retail store are 

independent random variables with a mean of 1.5 minutes and a variance of 1.0. Will it be 

possible that 100 customers can be served in less than 2 hours of total service time? (10%) 

6. 	 ~!~~~~*,}1S~ffit 9 :;1zPJT49J&~ff~(:rC)(J)~;f-t~pJT1'J,~flI!fj(0R.)(Y)LF8~I¥Ji9mf* ' 
W4:f<[rr: 

X 3450 2650 4820 5760 3720 4365 5860 6620 5160 


Y 1743 1190 2672 3236 1878 2302 3343 3678 2865 


~ 

0(1) 	~it*~&~H~,*Y ex + j3X (10%) 

~)~~5%L.~*$M~~~M.~~~~~o (15%) 
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7. 	 ~:R;lik;tf.;~::g NBA ~f*m*L 2012 4f** El MB'9I±\JHc~-j;, ~jIit~5E~1±\.8~F8~ 30 5t~i 

tJLW::fi~ 30 5t~iB'9t~iIt$cp$W1~5t;lik~1§~~ , :Mz~jIi§518jj~5E8~pJT~Lfl~ftf: ' 
a=0.05 (25%)0 

tBJH3Wl fj~ tB.8~rs~ f~~($CP-tB~) 1~7t 
2/23 ~X 34 1-11 8 
2/22 ~fI 32 6-11 17 
2/20 ~~~ 36 7-18 21 
2/19 Ij\!:\= 46 11-20 28 
2/17 ;;:~ 40 8-18 26 
2/15 [~EE 26 4-6 10 
2/14 ~~[ 43 9-20 27 
2/11 JY(1~ 39 8-24 20 
2/10 )~A 39 13-23 38 
2/08 illgijj 36 9-14 23 
2/06 ~± 45 10-17 28 
2/04 ~~I¥:l 36 10-19 25 
2/03 ~~m3'2: 7 0-3 2 
1/31 )5~ 6 1-1 4 
1/28 xir1 20 3-9 9 
1/24 LlJm 6 2-2 8 
1/14 ~~ 5 1-1 3 
1/07 )5;m 4 1-1 4 

12/31 ~EE 4 0-1 0 
12/29 )~A 2 0-1 2 
12/28 ~± 1 0-1 0 
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.2291 


.2611 


.2910 


.3186 


.3438 


.3665 


.3869 


.4049 

..4207 


.4345 


.4463 


.4564 


.4649 


.4719 


.4778 


.4826 


.4864 


.4896 


.4920 


.4940 


.4955 


.4966 


.4975 


.4982 


.4987 


.0080 .0120 .0.160 .0199 
. ,0478 .0517 .OSS7 .0596 


.0871 .0910. .0948 .0987 


.1255 .1293 .1331 .1368 

..1628 .1664 .1700 .1736 


.I98~ .2019 .2054 .2088 


.2324 .2357 .2389 .2422 


.2642 .2673 .2704 .2734 


.2939 .2967 .2995 .3023 


.3212 .3238 .3264 .3289 


.3461 .3485 .3508 .3531 


.3686 :3708 .3729 .3749 


.3888" .3907 .3925 .3944 


.4066 .4082 .4099 .4115 


.4222 .4236 .4251 .4265 


.4357 .4382 .4394
"U20 


.4474 .4484 .4495 .4505 


.4573 .4582 .459.1 .4599 


.4656 .4664 .4671 .4678 


.4726 .4732 .4738 .4744 


.4783 .4788 .4793 .4798 


.4830 .4834 .4838 .4842 


.4868 .4871 .4875 .4878 


.4898 
 :.42Ill .4904 .4906 


.4922 .4925 .4927 .4929 


.4941 .4943 .4945 .4946 


.4956 .4957 .4959 .4960 


.4967 .4968 .4969 .4970. 


.4976 .4977 .4977 .4978 


.4982 .4983 .4984 .4984 


.4987 .4988 .4988 .4989 


t" 
.06 .07 .oS .09 

t.100 ·.050 • t.on ·.OlD t.005 d.r. 

This table is abridged from Table 1 of Sklrislicul Tabl.. olld Formulus. by A. Hald (New York: John From "Table of Pera:ntage Points of the I-Distribution." 
Wiley & Sons. Inc., 19521. Reproduced by permission of A. Hald and th. publishers, John Wiley & Computed by Maxine Mmingtoll, BiDmelrl/c.a, Vol. 32(1941), 
Sons, Inc. . p. 300. Rept'~uced by permission of Prol'essor E. S. Pearson. 
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.0239 


.0636 


.1026 


.1406 


.1772 


.2123 


.2454 


.2764 


.3051 


.3315 


.3554 


.3770 


.3962 


.4131 


.4279 


.4406 


.4515 


.4608 


.4686 


.4750 


.4803 


.4846 


.4881 


.4909 


.4~31 

.4948 


.4961 


.4971 


.4979 


.4985 


.4989 


.0279 


.0675 


.1064 


.1443 


.1808 


.2157 


.2486 


.2794 


.3078 


.3340 


.3577 


.3790 


.3980 


.4147 

:4292 

.4418 


.4525 


.4616 


.4693 


.4756 


.4808 


.4850 


.4884 


.4911 


.4932 


.4949 


.4962 


.4972 


.4979 


.4985 


.4989 


.0.319 


.0714 


.110.3 


.1480 


.1844 


.2190 


.2517 


.2823 


.3106 


.3365 


.3599 


.3810. 
:Jm 
.4162 

.4306 

.4429 


.4535 


.4625 


.4699 


.4761 


.4812 


'.4854 

.4887 

.4913 

.4934 

.4951 


.4963 


.4973 

. .4980 


.4986 


.4990 


.0.359 


.0.753 


.1141 


.1517 


.1879 


.2224 


.2549 


.2852 

.3133 

.3389 

.3621 


.3830 


.4015 


.4177 


.4319 


.4441 


.4545 


.4633 


.4706 


.4767 


.4817 


.4857 


.4890 


.4916 


.4936 


.4952 


.4964 


.4974 


.4981 


.4986 


.4990 


3.078 
1.886 
1.638 
1.533 

1.476 
1.440 
1.415 
1.397 

. 1.383 

i.372 
1.363 
1.356 
1.350 
1.345 
1.341 

. 1.337 
1.333 
1.330 
1.328 
1.325 

1.323 
1.321 
1.319 
1.318 
1.316 

1.315 
1.314 
1.313 . 
1.311 
1.282 

6.314 12.706 31.821 63.657 
2.920 4.303 6.965 9.925 
2.353 3.182 4.541 5.841. 
2.132 2.776 3.747 4.604 

2.015 2.571 3.365 4.032 
1.943 2.447 3.143 3.707 
1.895 2.365 2.998 3.499· 
1.860 2.306 2.896 3.355 
1.833 2.262 2.821 3.250 

1.~12 2.228 2.764 3.169 
1.796· 2.201 2.718 3.106 
1.782 2.179 2.681 3.0.55 
1.771 2.160 2650 3.912 
1.761 2.145 2.624 2.977 
1.753 2.131 2.602 2.947 

1.746 2.1?,O 2.583 2.921 
L740 2.110. 2.567 2.898 
1.734 2.10.1 2.552 2.878 
1.729 2.093 2.539 2.861 
1.725 2.086 2.528 2.845 

1.721 ·2.080 2.518 2.831 
1.717 2.074 2.508 2.819 
1.714 2.069 2.500 2.807 
1.711 2.064 2.492 2.797 
1.708 2.060 2.485 2.787 

1.706 2.0.56 2.479 2.779 
1.70.3 2.052 2.413 2.771 
1.701 2.048 2.467 2.763 
1.~ 2.045 2.462 2.756 
1.645 1.960 2.326 2.576 

1 

2 

3 

4 


5 

6 

7 
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9 
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11 

12 

13 

14 
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y. (dr.} 

1 

2 

3 

4 


5 

6 

7 

8 

9 


10 

11 

12 

13 

14 


15 

16 

17 

18 

19 


20 

21 

22 

23 

24 


25 

26 

27 

28 

29 


30 

40 

60 


120 

00 


Percmtoge Points ofthe F Di.Jtributitm: rz. = .05 

~ 
0 Fa 

1 


236.8 
19.35 
8.89 
6.09 

4.88 
4.21 
3.79 
3.50 
3.29 

. 3.14 
3.01 
2.91 
2.83 
2.76. 

2.71 

266 

2.61 

. 	258 

2S4 


2.51 
2.49 
2.46 

244 

2.42 

2.40 
2.39 
2.37 
2.36 

235 


2.33 
2.25 
2.17 
2.09 
2.01 

8 


238.9 
19.37 
8.85 
6.04 

4.82 
4.15 
3.73 
3.44 
3.23 

3.07 
2.95 
2.85 
2.n 
2.70 

2.64 

259 

2.55 

2.51 

2.48 


2.45 

2.42 

2.40 

2.37 

236 


2.34 
2.32 
2.31 
2.29 
2.28 

2.27 
2.18 
2.10 
2.02 
1.94 

9 


240.5 
19.38 
8.81 
6.00 

4.n 
4.10 
3.68 
3.39 
3.18 

3.02 
2.90 
2.80 
2.71 
2.65 

2.59 

2.54 

2.49 

246 

2.42 


2.39 
2.37 
2.34 
2.32 
2.30 

2.28 
2.27 
ill 
2.24 
2.22 


221 

2.12 
2.04 
1.96 
1.88 
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161.4 
18.51 
10.13 
7.71 

6.61 
5.99. 
5.59 
5.32 
5.12 

4.96 
4.84 
4.75 
4.67 
4.60, 

4.54 
•.49 

4.45 
4.41 
4.38 

4.35 
4.32 
4.30 
4.28 
4.26 

4.24 
4.23 
4.21 
4.20 
4.18 

4.17 
4.08 
4,00 
3.92 
3.84 

2 


199.5 
19.00 
9.55 
6.94 

5.79 
5.14 
4.74 
4.46 
4.26 

4.10 
3.98 
3.89 
3.81 
3.74 

3.68 
3.63 
3.59 
3.55 
3.52 

3.49 
3.47 
3.44 
3.42 
3.40 

3.39 
"3.37 

3.35 
3.34 
3.33 

3.32 
3.23 
3.15 
3.07 
3.00 

3 


215.7 
19.16 
9.28 
6.59 

'5.41 
4.76 
4.3S 
4.07 
3.86 

j.71 
3.59 
3.49 
3.41 
3.34 

3.29 
3.24 
3.20 
3.16 
3.13 

3.10 
3.07 
3.05 . 
3.03 
3.01 

2.9P 
2.98 ' 
2.96 
2.95 
2.93 

2.92 
2.84 
2.76 
2.68 
2.60 

.4 


224.6 
19.25 
9.12 
6.39 

5.19 
4.53 
4.12 
3.84 
3.63 

~.48 . 
3.3,6 
3.26 
3.18 
3.11 

3.06 
3.01 
2.96 . 
2.93 

290 


2.87 

284 

2.82. 

2.80 

2.78 


276 

274 

2.73 

2.71 

2.70 


269 

2.61 
2.53 
2.45 
2.37 

", 14.r·} 

5 


230.2 
19.30 
9.01 
6.26 

5.05 
4.39 
3.97 
3.69 
3.48 

3.33 

, 3.20 • 


3.11 

3.03 

2.96 


2.90 

2.85 

2.81 
2.n 
274 


271 

268 

2.66 
2.64 

262 


2.60 
2.59 
2.57 
2.56 
2.55 

2.53 
2.45 
2.37 
2.29, 
2.21 
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234.0 
19.33 
8.94 
6.16 

4.95 
4.28 
3.87 
3.58 
3.37 
3.22 
3.09 
3.00 
2.92 
2.85 

2.79 

274 

270 

2.66 
2.63 

2.60 
2.57 
2.55 
2.53 
2.51 

2.49 

247 

2.46' 

2.45 
2.43 

2.42 
2.34 
2.25 

. 2.17 
2.10 

10 


. 241.9 
19.40 
8.79 
5.96 

4.74 
4.06 
3.64 
3.35 
3.14 

2.98 
2.85 
2.75 
2.67 
2.60 

2.54 
2.49 
2.45 
2.41 
2.38 

2.35 
2.32 
2.30 
2.27 
ill 
224 

222 

220 

2.19 
2.18 

2.16 

208 

1.99 
1.91 
1.83 

243.9 
19.41 
8.74 
5.91 

4.68 
4.00 
3,57 
3.28 
3.07 

2.91 
'2.79 

2.69 
2.60 
2.53 

2.48 
2.42 
2.38 
2.34 
2.31 

2.28 . 
2.25, 
2.23 
2.20 
2.18 

2.16 
2.15 
2.13 
2.12 
2.10 

2.09 
2.00 
1.92 
1.83 
1.75 

J2 15 20 24 30' 40 


245.9 
19.43 
8.70 
5.86 

4.62 
3.94 
3.51 
3.22 
3.01 

2.85 
2.72 
2.62 
2.53 
2.46 

2.40 
2.35 
2.31 
2.27 
2.23 

2.20 

2.18 

2.15 

2.13 

2.11 


209 

2.07 

2.06 

204 

2.03 

2.01 
1.92 
1.84 
1.15 
1.67 

248.0 
19.45 

8.<;6 
5.80 

4.56 
3.87 
3.44 
3.15 
2.94: 

2.77 
2.65 
2.54 
2.46 
2.39 

2.33 
2.28 
2.23 
2.19 
2.16 

2.12 
2.10 
2.07 
2.05 
2.03 


201 

1.99 
1.97 
1.96 
1.94 

1.93 
1.84 
1.75 
1.66 
1.57 

249.1 
19.45 
8.64 
5.77 

4.53 
3.84 
3.41 
3.12 
2.90 

2.74 
2.61 
2.51 
2.42 
2.35 

2.29 
2.24 
2.19 
2.15 
2.11 

2.08 
i05 
2.03 
2.01 
1.98 

1.96 
1.95 
1.93 
1.91 
1.90 

1.89 
1.79 
1.70 
1.61 
1.52 

250.1 
19.46 
8.62 
5.75 

4.50 
3.81 
3.38 
3.08 
2.86 

2.70 

257 

2.47 

2.38 

2.31 


2.25 
2.19 
2.15· 
2.11 
2.07 

2.04 
2.01 
1.98 
1.96 
1.94 

1.92 
1.90 
1.88 
1.87 
1.85 

1.84 
1.74 
1.65 
1.55 
1.46 

251.1 
19.47 
8.59 

. 5.72 

4.46 
3.77 
3.34 
3.04 
2.83 

2.66 
2.53 
2.43 
2.34 
2.27 

2.20 
' 	 2.15 

' 2.10 
2.06 
2.03 

1.99 
1.96 
1.94 
1.91 
1.89 

1.87 
1.85 
1.84 
1.82 
1.81 

1.79 
1.69 
1.59 
1.50 
1.39 
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2522 

19.48 
8.57 
5.69 

4.43 
3.74 
3.30 
101, 

2.79' 

2.62 
2.49 
2.38 
2.30 
2.22 

2.16 
2.11 
2.~ 
2.02 
1.98 

1.95 
1.92 
1.89 
1.86 
1.84 

1.82 
1.80 
1.79 
I.n 
1.75 

' 1.74 
1.64 
1.53 
1.43 
1.32 

253.3 
19.49' 
8.55 
5.66 

4.40 
3.70 
3.27 
2.97 
2.75 

2.$8 
2.45 
2.34 
2.25 
2.18 

2.11 
2.06 
2m 
1.97 
1.93 

1.90 
1.87 
1.84 
1.81 
1.79 

I.n 
1.75 
1.73 
1.71 
1.70 

1.68 
1.58 
1.47 
1.35 
1.22 

254.3 
19.50 
8.53 
5.63 

4.36 
3.67 
3.23 
2.93 
2.71 

2.54 
2.40 
2.30 
2.21 
2.13 

2.07 
2.01 
1.96 
1.92 
1.88 

1.84 
1.81 
1.78 
1.76 
1.73 

1.71 
1.69 
1.67 
1.65 
1.64 

1.62 
1.51 
1.39 
1.25 
1.00 
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From "Tables of Percentage Points of tbe Inverted Beta (F) Distribution," Biomelrlkn, Vol. 33 (194 
pp. 73-88, by Muine Merrington and Catherine M. Thompson. Reproduo:d by permission of Profess 
E. S. Pearson. 
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5928 
99.36 
27.67 
14.98 

10.46 
8.26 
6.99 
6.18 
5.61 

5.20 
4.89 
.4.64 
4.44 
4.28 

4.14 
4.03 
3.93 
3.84 
3.77 

3.70 
3.64 
3.59 
3.54 
3:50 

3.46 
3.42 
3.39 
3.36 
3.33 

3.30 
3.12 
2.95 
2.79 
2.64 

8 

5982 
. 99.37 

27.49 

14.80 


10.29 

8.10 

6.84 

6.03 


. 5.~7 


.. 5.06 
4.74 
4.50 
4.30 
4.14 

4.00 
3.89 
3.79 
3.71 
3.63 

B6 
3.51 

.3.45 
3.41 
3.36 

3.32 
3.29 
3.26 
3.23 
3.20 

3.17 
2.99 
2.82 
2.66 
2.51 

9 

6022 
99.39 
27.35 
14.66 

10.16 
7.98 
6.72 
5.91 

" 5.35 

4.94 
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4.39 
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4.03· 
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3.78 
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3A6 
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TABLE 7 Percentage Points ofthe F Distribution,' 11 = .01 

~ 

.2 (dr.) 

1 4052 
2 98.50 
3 34.12 
4 21.20 

5 16.26 
6 13.75 
7 12.25 
8 11.26 
9 10.56 

.10 10.04 
11 9.65 
12 9.33 
13 9.07 
14 8.86 

15 8.68 
16 8.53 
17 8.40 
18 8.29 
19 8.18 

20 8.10 
21 8.02 
22 7.95 
23 7.88 
24 7.82 

2S 7.77 
26 7.72 
27 7.68 
28 7.64 
29 7.60 

30 7.56 
40 7.31 
60 7.08 

120 6.85 
<Xl 6.63 

0 Fa. 

", (d.r.) 

1 3 " 
, 

4999.5' 5403 5625 5764 
99.00 99.17 99.25 99.30 
30.82 29.46 28.71 28.24 
18.00 16.69 15.98 15.52 

13.27 12.06 11.39 10.97 
10.92 9.78 9.15 8.75 
9.55 8.45 7,85 7.46 
8.65 7.59 7.01 6.63 
8.02 6.99 6.42 6.06' 

7.56, 6;55 5.99 5.64 
7.21 6.22 5.67 5.32 
6.93 5.95 5.41 5.06' 
6.70 . 5.74 5:21 4.86· 
6.51 5.S6 5.04 4.69 

6.36 5.42 4.89 4.56 
6.23 5.29 4.77 4.44 
6.11 5.18 4.67 4.34 
6.01 5.09 4.58 4.25 
5.93 5.01 4.50 4.17 

5.85 4.94 4.43 4.10 
5.78 4.87 4.37 4.04 
5.72 4.82 4.31 3.99 
5.66 4.76 4.26 3.94 
5.61 4.72 4.22 3.90 
'5.57 4.68 4.18 3.85 
S.53 4.64 4.14 3.82 
5.49 4.60 4.11 3.78 
5.45 4.57 4.07 3.75 
5.42 4.54 4,04 .3.73 

5.39 4.51 4.02 3.70 
5.18 4.31 3.83 3.51 
4.98 4.13 3.65 3.34 
4.79 3.95 3.48 3.17 
4.61 3.78 3.32 3.02 

6 

5859 
99.33 
27.91 
15.21 

10.67 
8,47 
7.19 
6.37 
5.80 

5.39 
5.07 
4.82 
4.62 
4.46 

4.32 
4.20 

. 4.10 
4.01 
3.94 

3.87 
3.81 
3.76 
3.71 
3.67 

3.63 
3.59 
3.56 
3.53 
3.50 

3.47 
3.29 
3.12 
2.96 
2.80 

TABLE 7 (Continued) 

" (dJ.) 

IQ J2 JS 20 U JO 40 6Q J20 00 '2 (d. 

6056 6106 6157 6209 6235 6261 6287 6313 6339 
99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.48 99.49 
27.23 27.05 26.87 . 26.69 26.60 26.50 26.41 26.32 26.22 
14.55 14.37 14.20 14.02 13.93 13.84 . 13.75 13.65 13.56 

10.05 9.89 '9.72 9.55 9.47 9.38 9.29 9.20 9.11 
7.87 7.72 7.56 7.40 7.31 7.23 7.14 7.06 6.97 
6.62 6.47 6.31 6.16 6.07 5.99 5.91 5.82 5.74 
5.81 5.67 5.52 5.36 5.28 5.20 5.12 5.03 4.95 
5.26 5.11 4.96 4.81 4.73 4.65 4.57 4.48 4.40 

4.85 4.71 4.56 4.41 4.33 4..25 4.17 4.08 4.00 
4.54 4.40 4.25 4.10 4.02 3.94 3.86 3.78 3.69 
4.30 4.16 4.01 3:86 3.18 3.70 . 3.62 3.54 3.45 
4.10 3.96 3.82 3.66 3.59 3.51 3.43 3.34 3.25 
3.94 3.80. 3.66 3.51 3.43 3.35 3.27 3.18 3.09 

3.80 3.67 3.52 3.37 3.29 3.21 3.13 3.05 2.96 
3.69 3.55 3.41 3.26 3.18 3.10 3.02 2.93 -2.84 
3.59 3.46 3.31 3.16 3.08 3.00 2.92 2.83 2.75 
3.51 3.31 . 3.23 3.08 3.00 2.92 2.84 2.75 2.66 
3.43 3.30 3.15 3.00 2.92 2.84 2.76 2.67 2.58 

3.37 3.23 3.09 2.94 2.86 2.78 2.69 2.61 2.52 
3.31 3.17 3.03 2.88 2.80 2.72 2.64 2.55 2.46 
3.26 3.12 2.98 2.83 2.75 2.67 2.58 2.50 2.40 
3.21 3.07 2.93 2.78 2.70 2.62 2.54 2.45 2.35 
3.17 3.03 2.89 2.74 2.66 2.58 249 2.40 2.31 

3.13 2.99 2.85 2.70 2.62.. 2.54 2.45 2.36 227 
3.09 2.96. 2.81 2.66 2.58 2.50 2.42 2.33 2.23 
3.06 . 2.93 2.78 2.63 2.55 2.47 2.38 2.29 220 
3.03 2.90 2.75 2.60 2.52 2.44 2.35' 2.26 2.17 
3.00 2.87 2.73 2.57 2.49 2.41 2.33 2.23 2.14 

2.98 2.84 2.70 2.55 2.47 2.39 2.30 2.21 2.11 
2.80 2.66 2.52 2.37 2.29 220 2.11 2.02 1.92 
2.63 2.50 2.35 2.20 2.12 2.03 1.94 1.84 1.73 
2.47 2.34 2.19 2.03 1.95 1.86 1.76 1.66 1.53 
2.32 2.18 2.04 1.88 1.79 1.70 1.59 1.47 1.32 

6366 I 
99.50 2 
26.13 3 
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4.86 ~ 

4.31 S 

3.91 lC 
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3.36 1:< 

. 3.17 I~ 

3.00 14 

2.87 I! 
2.15 It 
2.65 l'i 
2.57 If 
2.49 IS 

2.42 2C 
2.36 21 
2.31 Z 
2.26 2: 
2.21 24 

2.17 2! 
2.13 U 
2.10 2; 
2.06 2l! 
2.03 2S 

2.01 3( 

1.80 4( 

1.60 6( 

1.38 12C 
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From ''Tables of Percentage Points of the Inverled' Bela (F) Distribution," Biometrika, Vol. 33 (19
pp. 73 -88, by Maxine Merrington and Catherine M. Thompson. Reproduced by permission of Profes 
E. S. Pcanon. 


