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Part I: multiple choice questions (4 points each)

1. Which of the following statements are true?
(a) f is differentiable at zo implies that f is continuous at .
(b) f(z)=z*+ 8 has an inflection point.
(¢} Imyooo(1+ 1/2)® = 1.
(d) limgeyoo 22 Inz = 0.

(e) None of the above.

2. Let f(z) = In(1 + z). Which of the following statements are true?
(a) The Taylor series about z =0isz — 22 + 23 —2* + ... for z| < 1.
(b) The Taylor series about z =01is z —22/2+2%/3 —z%/4+4 ... for |z]| < 1.
(€) f'(z) is increasing in z for z > —1.
{d) f"(=) is increasing in z for z > #1.

{e) None of the above.

3. Consider f(z) = 1/(1 + z)~-Which of the following statements arc true?
(a) The Taylor series about & =01is 1+ 2+ 22 -+ z° + =, for |z| < 1.
(b) The Taylor series about & = 0is' 1 '+ 2 — 2° + - - "ufor |z| < 1.
{c) f_ll Sf(z)dz = oo.
(d) ffi flz)dz = co.
{e) None of the above.

4. Which of the following statements are true?
(a) 1/2+1/3++ - +1/a<Inn
(b) 1+1/24+1/3+=- +1/n>Inn
(e} 14+1/24+1/3+ 1/4+ -+ does.not converge.
(d) 1+1/2%° +1/385 $1/418 4. Ndoes not converge.
(€) 1/2—-1/3+1/4 = 154 «++ 4 (—1)" /A™...._dogs.not converge.
5. Let f(z1,22,23) = =1 % 7§ + 23 and & = (z1,23,23)7, 2 3 X 1 column vector. Which of the following
statements are true?
(a) The gradient of f withizespect to & is (27, 2z;, 223)7T.
(b) The Hessian of f with respeetsto.z.is=(2;2,2)T.
(¢) The minimum value of f subject to 2z + 2z — z3 = 7 is 5.
(d) The maximum value of f subject to 2z; + 2y — z3 = 7 is 10.
(e) None of the above.

6. Let f(z) = (sinz)/x. Which of the following statements are true?
(a) limzo f(z) = 0.
(b) limgoyo f(x) = 1.
(c) limg g f(z)=0.
(d)
)

(e) None of the above.

max; f(z) = 1.
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12. Let A be a 2 x 2 matrix defined as A = (

7. Let F(z) = fom[(sint)/t]dt. Which of the following statements are true?

(a) limy.so F(z) =0.
(b) limyo F(z) = 1.
(¢) limg—soo Fz) <.
(d) limgoseo Fz) > 7.
(e) Nomne of the above.

& Let A be an m x n matrix. Which of the following statements are true?

{a) nullity{A) + rank(A)=n.

(b) rank(A)=rank(AT).

(¢) If m =7 and n = 5, then rank(A) is at most 5.

(d) Suppose that mm = n. Then, “A is singular’ .54 has rank n”.
(e) None of the above.

9. Let A be an n x n matrix whose (4, j) component is a;;. The trace of A is defined as trd = S s B

Let B and C be n x n matrices. Which of the following statements are true?
(a) tr(AB) = tr(BA).
(b) tr(ABC) = tr(CBA).
(c) tr(ATB) = tr(ABT).
(d) tr(A+ B) = (trB)(tr4).
(e) None of the above.

10. Let A be an n x n matrix whose (4, j) component is a;;. Let f be a real-valued function defined on A.

Let V4f(A4) be the gradient of f(A) with respect to A: V4f(A) is defined as an n X n matrix whose
(,7) entry is 0ffOa;. Let B and C be n x n matrices. Which of the following statements are true?

(a) If f(A) = tr(AB), then V4 f(A) = B.

(b) If f(A) = tr(AB), then V4 fl4) = BT.

(c) If f(A) = tr(AAT (), then Vi fi(A4) = CA+ CTA¥.
(d) If f(A) = tr(AAT G), then V4 f(A)=CA + CAT.

(e) None of the above.

11. Which of the following statements are true?

(a) Anxn is singular if and only if Az = b has infinitely many solutions for every n x 1 vector b.
(b) Every matrix transformatiomis a linear.sransformation.

(c) If A is a nonsingular upper triangular matrix, then the adjoint matrix is lower triangular.
(d) The dimension of the zero space {0} is 0.
(

e) None of the above.

01
-1 0

(a) The characteristic function is fa(A) = A* — 1.
{(b) The eigenvalues are /-1 = =%i.

(c) 'The eigenvectors are (1,%) and (1, ).

) . Which of the following statements are true?

(d) The eigenvectors are (—1,%) and (-1, —4).

(e) None of the above.

.
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13. Which of the following are projection matrices?
@ () 75)
o (i)
©(95)
@ (5 %)

(e) None of the above.

14. Find the matrix for the reflection of R? through the z = y line.
@(95)
o (3 0)
@(95)
o (5 )
(e) None of the above.

15. Let A be an n X 7 matrix. Which of the following statements are true?
(a) A symmetric matrix A ig positive definite if and only if all the eigenvalues of 4 are positive.
(b) A is nonsingular if and only if det A=0.
(c) A is singulaz if'and only if 0 is an eigenvalue of A.
(d) detA = A1+ Ag + -+ Aq, where Ai’s lare eigenvalues of A.

(e) Nore of the aboye.
Part II: short answer questions

1. (10 points) Find the limit.

g~V — (x4 1)~/

lim =

T—00 x°

@ TN (=)
‘/0 Q(E) e (5) dz.

3. (20 points) Suppose that up = 1,u3 =1, and uy, = 2Up—1 + 3tn—2.

2. (10 points) Evaluate the integrais

(a) Find eigenvalues of the matrix A = < ? g )

*(b) Find the value of uioo-
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a. (5pt) Let X be one observation froma N(0,0) distribution. Find the sufficient statistic for 6.

b. (5pt) Let X;,X,, ..., X,, beiid. from the density f(x;8) = % —m—. Find the sufficient statistic for

0.

¢. (5pt) Let X be one observation from the density

x|

f(x; 0) = (E) @ = ™ = ~1,0,1; 0<0<1.

Find an unbiased estimate for 6.
d. (10pt) Let X;,X,, ..., Xy be arandoni sample from Uniform(p —=+/30, 11 + v/30), where p and o > 0
are the unknown parametezs. Find the MLE of 1t and o based on the 8 observations:

X, = 288, Xy =—4.04, Xs=.-326, Xy = —3157,

X5 = _0.09, Xe = 025, X7 = “_258, Xg = 4.59.
e. (5pt) Let X be one observation from Uniform(6, 6 + 1). For testing Hy: 8 =/0 vs. H;: 6 > 0, find the
power function for the decision rule that we reject-Hy if X > 0.9

f. (5pt) Let X;,X;, ..., X,, bearandom sample from P(X = k) = 8(1 — 6)*"',k = 1,2, .... Find the MLE

of 6.

2. (20pt) Let the distribution of X "'be Uniform(0, 1). Conditional on X = x, let the distribution of Y be the
normal distribution with mean x.and variance x2.
a. (8pt) Find the distribution of Y.

b. (12pt) Are § and X independent? Prove or disprove it with your work.

(-
]

3. (15pt) Let X3, X;, ..., X, be arandom sample from the density f(x;0) = %exp( 9 n x),O <x<1.

Test Hy: © < 6y vs. Hy: 6 > 6,. Find a uniformly most powerful size a test if such exists.

4. (30pt) Let X, X;, ..., X;, be arandom sample from the density
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f(x; 8) = %,0<x59 where 0 <6 <1
' B2 g<xs<t D

a. (5pt) Find E(X;)

b. (4pt) Find the moment estimate of 0

¢. (7pt) Find the maximum likelihood estimate of 8 for n =1

d. (7pt) For n =1 find a complete sufficient statistic if such exists.
e. (7pt) Find a UMVUE of 8 for n = 1 if such exists
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)

(35%) Ten gulf players hit each a drive with one of three driver designs, namely A, B, and C, in 2 randomly selected|

Note: Use the level of significance 0.05 for the test of hypothesis if required.

order, and the overall distance (in yard) was recorded. The following table shows the result by player.

Design
Player
A B C
1 306 323 320
2 279 313 289
3 | 97 Lwmg | 314
| 4 277 288 282
| .5 281 286 287
6 272 312 283N,
7 297 EPas 332
8 571 306 284
9 279 5 294
10 323 519 289
* 3y, | 2878 36 | 2974
% BvE 830820 | 972804 | §87336/

*denotes the sum of observations

** denotes the sum of squared observations

Assume that overall distance follows a normal distribution. Answer the following questions.

(a) Construct a 95% confidence interval for the mea*drving'distance using design A.

(6%)

(b) Test the equality of the population vanances of driving distance between designs A and B.

() Test the equality of the population means of driving distance between designs A and B.

(d) If the total sum of squares is 10125.87, then test whether the mean driving distance is the same for all threg

designs.  (12%)

(35%) We now consider a regression analysis for the same data in Question 1 by employing the overall distance as|

the response variable, and defining the following dummy variables as explanatory vatiables:

1 if from Design B

D, =
1 {0 otherwise

) D2={

1
0

if from Design C

otherwise

(7%)
(10%)




Barga A% 110 LEERAIRERATARENEAF XA
22 B % NE

[
¥ R A 8| &R A3 T2 A %M ZAG B(D) B

We then obtain the following regression result.

Standard error
Constant 5.185
D4 7.333
D, 7.333

Please answer the following questions.

(a) Write a linear regression model with both Dy and D; to fit these data, explain cach of the terms, and state]
the assumptions necessary for the model™ (8%)

(b) Find the coefficient estimates of constant, Dy, and Dy, (6%)

(c) Explain the meanings of the estimated coefficients for Dy and D,. (6%)

(d) Show the significances of the coefficient estimates for Dy and Dju. (3%)

(e) What is the value of ‘the adjusted R*~ _(7%)

3. (20%) A salesperson makes four calls per day. A sample of 100 days gives the following frequencies {days) of

sales volumes.

Number of sales;*i D—ays_
BT WS |
BT 9 TSwa
A 25
3 10
S st

Assuming independent sales calls, the number of successful sales per day should follow a binomial distribution and
the sales rate resulted from 30% of all sales calls. Use the goodness of fit test to determinant whether the
assumption of a binomial probability distribution should be rejected.

4. (10%) One of the most common tests for the detection of prostate cancer is the prostate-specific antigen (PSA)
test. Suppose thete is a 0.23 probability that a male patient has prostate cancer before testing.  The probability of

a false-positive (tests that come back positive for cancer when no cancer is present) for the SPA test is 0.65, and thd

probability of a false-negative (no indication of cancer when cancer is actually present) is 0.18.
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(a) What is the probability that the male patient has prostate cancer if the PSA test comes back negative?  (5%)
(b) What is the probability that the male patient has prostate cancer if the PSA test comes back positive?  (5%)

Percentage Points of the f Distribution; 4, , a
PT>4 o) =a t.

« |
0.40 ] 0.30 ] 0.20 | 0.15 | 0.10 | 0.05 ] 0,025 | 0.02 ] 0.015 | 0.01 ] 0,0075 | 0,005 | 0.0025 | 0.0005 |
0323 [ 0727 | 1376 | 1963 | 3.078 | 631 | 12706415805 | 21203 | T80k 42434 | 63637 | 121322 | 636,590
0289 | 0.617 | 1061 | 1386 | 1886 | 2920 | 4303 484000 5.648 16965 | 3473 | 9925 | 14,089 | 31598
0277 | 0564 [ 0978 | 1250 | 1638 | 2353073, 15201 3480 | 3896 | 4341 [i.047 5841 | 7453 | 12924 |
0271 ] 0.369 | 0541 11190 | 1.533 | 2,130 | 2776 | 2999 | 3298 | 3747 | 4088 14604 | 5.5 | 8610 |
0267 [0.55 [ 0520 | 1.156 | 476,215 [[2871 | 2187 | 303 | 3363 | 3634 | 4032 | 4773 | 6369
026510553 | 000 | 1341440 1943 2447 | 2602 | 269 | 3,143 | 3372 | 3107 | 2300 595
0263 10,549 | 0.896.01. 119, WATS | 1.895 | 2365 | 2577 | 2715 | 2099 | 3208 | 3499 | 49025 | 5408 |
0.26] 0.54 | 0880 L1108 | 1,397 | 1.860] 2300 | 2449 | 2634 | 289 3085 | 5355 | 3833 |.5.041
03611 0.543 (08830 1100 | 1383 | 14031 2,267 | 239 | 259 | 2821 | 2998 13250 | 3690 | 478! )
0.260 | 0.542] 0.579 | 1093 | 1372 | 1812 | 2278 | 2359 12,577 1 2764 | 2932 |_3.169 | 3381 | 481 |
03601 0.540 ] 0876 | 1088 | 1363 11796 | 2.201 | 2328 | 2490, 271812479 | 3106|3497 | 4431
0259 | 0.539 | 0873 | 1083 | 1356 | 1782 | 2.175 | 23034 2.461 | 2.681 | 243 | 3055 | 3428 | 4318 |
0299 [0.538 070 | 1079 [ 1350 1771 | 2.160 | 2282 | 2.436 | 2650|2801 | 3012 [ 331 | 421 |
| 14 | 0.258 | 0537 0.968 | LO76 | 1345 | 1,761 | 2.145.| 2064 | 2415 | 2624 | 2771 | 2971 | 332 | 4.140 |
15 10.258 [ 0.536 10,806 | LOT | 1341 | 1753 | 2.131 | 2240 | 2367 | 2.602 | 2746 | 2547 | 13286 | 407 |
16 0258 [0.535 | 0865 1,070 | 1337 1046 | 2.120 12235 | 2300 | 258 T 224 | 2921 | 3252 | 40150 |
1710257 [0.534 | 08631 069 | 1333 1940 | 2110 | 2.28 | 2368 | 2.567 | 2306 | 2498 | 300 | 3965 |
T8 [0257]0.534 | 0.862 | 10671 1480 [1. 794 | 2.100 | 2204 | 2356 [2.552 | 2689 | 28781 3497 [13922 |
19 {02571 0.533 | 0861 |1.0681 1328 | 1292098 | 2.208 | 2346 | 2.539 | 2674 72460 | 3074 | 3.8 |
20 02571 0.533 | 060 | 1,064 1 1328 | 1:025.| 2436 | 2.197 | 23% | 2.578 | 2667 | 2845 | 388 | 3650 |
31 10.257 | 0.5%2 | 0.850 11,043 | 1323 | L7201 [12.080".2.189 | 2928 | 25184726490 2838 | %138 | 3410 |
12102560532 | 0858 10601300 | 1707 | 2074 2155 1 2320° 2505 | 2639 | 2819 | 3419 | 3792 |
025 | 0.532 | 0658 | 1060 1319 | 1.714] 2069 | 2177 | 2313 2500 | 262 | 2807 | 304 | 3,768 |
0.25 [0.531 | 0657 | 1059 | 1318 | 1911 ] 2064 | 2172 | 2.307 | 2452 | 2620 | 2797 | 3091 3745 |
0256 | 0.331 | 0856 | L030(.L306.1 1.708 ] 2060 | 2.167 | 201 | 2485 | 2612 | 2787 | 3958 3.5 |
025 | 0531 | 0856 | 1058 | 1315 17706 2086 | 2162 | 286 | 2479, | 2605 | 2775 73,067 | 3107 |
0256 ] 0.531 | 0855 | 1057 | 1314 ™HI0R, 2,052 | 2887 2291 T2l | 2598 L2 | 3057 | 3690 |
025 | 0.530 | 0855 | 1056 | 1313 | 1701 | 2.098 | 2.154 | 2286 | 2461 | 2592 | 2163 | 3047 | 3674 |
025 | 0.530 | 0854 | 1055 | 1311 1699 2,045 | 2.130 | 2280 | 2461 | 2586 | 275 | 3.038 | 36% |
0256 | 0.530 | 0.854 | 1055 | 1310 | 1697 2,042 | 2,147 | 2278 | 2457 | 281 | 2150 | 330 | 3646 |
0258 | 0.529 | 6.851 | 1.080 | 1303 | 1684 | 2021 | 2123 | 2250 | 2423 | 2542 | 2704 | 2971 | 3351
0.254 1 0.527 | 0.848 | 1045 | 1296 | 1671 | 2.000 | 2009 | 2223 | 2390 | 2504 | 2660 | 2915 | 3460
0254 | 0.526 | 0845 | 1041|1289 | 1,638 | 1.980 | 2076 | 2.196 | 2358 | 2468 | 2617 | 2860 | 3373
0253 | 0.524 | 042 | 1036 | 1282 | 1645 | 1.960 | 2084 | 2.170 | 2326 | 2432 | 2.5% | 2807 | 3.1

b I R C I S TS Y LS e B

8 |B|a|s|2 |8 Y% e
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Table of the Chi-square Distribution

oo Toms 0% 0% o5 0% 0% 0% 0N 00 06 00 00 OO 0Ms oMl | oy

[ omme  ooww oowe oo GOOMD 00158 00642 1682 2706 3B4L S04 5412 Ggds 8 1087 | Vel
20000 00201 00404 0506 0103 0210 0446 3M0 405 sHO 238 EM 020 0597 13RS 2
slagny 015 I8 026 03 O34 1005 4642 62T 7RIS 9348 0B DS AR 1626 3
410207 0297 0420 0484 071 1064 1640 55R0  7TW 0488 1114} 1LeRE 132D 14860 18465 4
S10412 058 072 O$3L LIS 1610 233 7R 06 1470 1283 D3R 15085 16750 0507 5

6logs 087 LIM 127 L6 2204 30W R3B 1064 12590 MY 1S03 1681 W3 4R b
700980 120 360 L6 16T 280 382 980 12017.M06TIROM. 1662 1473 N2 M3 | 7
B1ME 1646 202 2180 273 3490 44 11000 8362 lsS07.ninsds (8168, 20090 Z2L9% 261
9
0

1755 208 23 20 335 4068 s3I0 12240 14684 16919 1908 19610 s N0 2087 9
56 B30 3247 3040 4865 A1 IR0 ISOT 18307 4B 20160 B0 s wses 00

1260 305 360 3816 4375 SSE--63R0 (4631 17275 19675 20000 22618 247526757 3284 | 11
1307 A1 B 44M 5260734 J80Po1SRI2 18540 20006 B3 MO 26217 2830 3290 12
Blas6s 4107 4% 000 S8 7042 B6M 16985 19K12 20362 247k 25471 27688 A0 MSN i
4407 4660 5368 SN 65 10 9467 IBISI 2106 2R 2610 268 081 3139 1% lii

15 | 4.601 20 5985 6262 7260 BS4T 10307 1031122307 248% 27488 2259 30576 32B0L 306N |3

1502 5812 664 6906 | 7962 0312 ILIS 465 M2 2626 WS 2063 2M00 M7 9.5 16
5697 6408 7255 7564 867 0085 12002 20615 [ 24769 ZnsBT 30191 3090533400 TasTE 40700 17|
86265 7015 7906 8231 9300 10865 12857 22760 25989 2886y IISH 326 M Wik 430 18|
0168 763 8367 KO0 10217 MGSL DIl6 2890 2224 0044 328D 33681 36191 R 43R0 19
|74 8260 927 09k CI0BSI 2443 14STR LM 241D 3140 MIT 300356 99T 4505 2

2 804 8897 0915 10280 USI DBUD 548 26070 265 BT B4 3633 3BIN 4LAL 46397 2!!
NIE6HG 054 10600 10982 1M, W04 (631427300 30813 304 681 37659 40289 Sd42796 4RI68 1 2|
#lo260 10096 B0 L6 1309 I4BRIRI8Y 2842 2007 3T 0% B A6R I8 407K 3|
34 (088 10855 U992 (2401 13848 15650 IBOGD 20553 31006 34ls 03M 40270 Q980 4658 SLIO 4
31050 1ISM 12697 13120 1460 16473 18040 20675 MR 31652 40646 ALSGG M4 46928 5260 hhy

1060 12198 13409 (3840 158 13290 19820 3195 35363 &k 4190 A2es 4561 48300 A0 2% |
I8 80 WIS WS leish RMd 0203 BRI2 ML AR B A L% N5 B4 27
WIILAGL 13865 ARAT 15308 16028 1800 2U5EB 0] 6 41337 446l 45410 82BN 568 | 2
Wil 426 1S54 16047 11708 (0268 415 3030 00T 42557 4R 4663 4SRRGSR | 2
W8T WO 16306 16791 18493 20500020364 3620 40356 417 a9 HI9R2 50892 om0 | 30

017706 U6 DHE AN %W W0SI RMS 4AS SIS S0 R G046 63H01 60760 T 4
5002700 207 66 22357 MIM 1680 41H0 SRIGH 63167 61505 T4 TAE3 T6Is4 MAN0 BL6RI 30
0135535 485 106N 40480 418 46450 044 6ROT2 M7 Mo RIS WSRO 83N YL WA 80
7048275 B4 80 &8 SLTD 55520 N8 NS 85T NI SN K3 10042 1S 1237 7
W57 S0 S TN 030 MM 007 %405 96578 1008K0 106620 108060 LZIW 163N 1URG| B

0] 50196 6174 6A6M 65686 612 T 85 10004 107565 1345 LGRS 1198 1416 128299 137208 %0
W] @37 WG T4 M MY 838 BIA4S IIISE NIGAWE 30 120361 13LI42 15807 MOATO 149449 | W
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F - Distribution {0t = 0.05 in the Right Tail)

o.
=

\d"

Numerator Degrees of Freedom

CRAGRRL A MR

i 2 3 4 5 6 v 8 9
i 161.45 192.50 21571 124.58 23046 23399 236.77 238.88 24054
2 18.513 19.000 19.164 19247 19.296 19.330 19.353 19.371 19.385
3 10,128 95521 92708 9.4172 90135 8.9406 $.8867 8.8452 8.8123
4 7.7086 . 99443 65914 6.3882 £.2561 b.1631 60942 6410 69983
s 6.6079 5.7861 54008 53922 5.0503 49503 45759 4.8183 47725
[ 59874 5443 4.7571 45337 4.3874 4.2839 4.2067 4.1468 4.0990
7 $.5914 47374 4.3468 4.1203 39718 38660 3.787¢ 37257 36767
& $317 4 A550 40662 RER Y 36875 3.5800 1.500% 34381 3.3881
E ¥ 51174 4.2565 38623 30331 34317 3.3738 32927 32296 3.1789
-3 10 49646 4.1628 3.7083 34780 3.3258 k3 ¥ b 31355 30717 3.0204
s n 48443 39823 3.5874 313567 32039 30946 3pi23 2.9480 28962
w12 4.7472 38853 34903 32592 3.10%9 29963 29134 2.8486 2.7964
5 13 4.6672 28056 34105 31791 30284 2.9153 2 R321 2.7669 27144
“w 14 4.6001 3.7389 13439 34122 29582 23477 27642 24987 26458
E 15 45431 3.6823 32874 30556 29013 27%05 27068 2.6408 25876
o 18 44940 3.6337 32389 30069 28524 27413 26572 2591 25377
8 17 44513 355 3.1968 29647 28100 2.6987 26143 25480 24943
. 18 44139 3.5546 3.1599 8277 277129 26013 2.5767 253102 24563
% 19 43807 35219 3.1274 23954 27401 2.6283 2.533% 24768 24227
£ 2 43512 34928 30584 28661 27109 2.59% 25140 24471 23928
£ 2t 4.3248 34608 3.0725 2.8401 26848 2.5727 24576 24208 23660
g 22 4.3009 34434 EXL 28167 26613 2.5491 24638 2.3965 23419
© 23 42793 34224 30280 2.7935 26400 25277 24422 2.3748 23201
o 24 4.2597 34028 3.0088 2.7763 28207 2.5082 24226 2.3551 2.3002
25 42417 33852 | 29912 27587 26030 24904 24087 23301 2282
26 2252 33690 29752 2742 25868 24740 23883 23208 22655
77 42100 33561 | 29604 27278 25719 24591 23732 23058 22501
28 4.1960 3.3404 29467 2. 7141 2.5581 2.4453 2.3593 22913 2.2360
29 4.1830 3.3277 29340 27014 25454 24324 2.3463 22783 22229
30 41709 358 L 29223 24895 25336 24205 233y 22662 22107
40 4.0847 k230 2.8387 2.6060 2.4495 23359 2.2490 2.1802 2.1240
&0 40012 315804 21581 25252 23683 22841 21665 209710 20301
120 39201 30718 26502 24472 2.2899 2.1750 20868 20164 §.9588
" 38415 29557 26049 2319 2214} 20986 20096 19384 1.8799
)% :‘:i - > 4’Fﬁﬁ'\ﬂaﬁg—t% Z:_?’,)T °




BMugsRE 110 2FEATHEALAMEIE & H XA

#LE £ X E&

#

® # 8

STk

%P7 Bl

Gt F A

# ¥ o R

I

A el gme

F - Distribution {1 = 0.025 in the Right Tail)

df Numerator Degrees of Freedom

dfz 1 1 2 3 4 5 6 7 8 v

1 64779 TS0 B6dd6 89958 92185 93741 94822 95646 96328
2 3806 39000 39065 39248 39298 39331 30335 39373 39.387
3 17443 16034 15439 15001 14885 14735 14624 14540 14473
4 12218 10649 99792 96045 93645 91973 9OTAl 89796 89047
5 10.007 84336 77636 73870 70464 69777 88531 67572 6.681)
6 88131 72599 659R8 62272 59876 SA198 56955 55996 55234
7 80727 65315 58398 S5226 52332  5.1186 49949 48993 48232
8 75709 60595 54160 50526 48173 6517 45286 44333 43872
9 72093 57147 SUPRL 47181 44844 43197 41970 41020 40260
E 1w 69367 54564 48256 44683 WML 0721 39498 38549 37790
T n 67241 525590 46300 427507 _4040pe. 38807 37586 36638 33879
s B 65538 50959 44742 4421200 28901 33283 36065 35118 34358
w1 64143 49653 43472 #9959 37667 34043 | 34827 33380 33120
S 4 62979 48567 42417 3919 36638 35004 33799 32851 3.2093
2 18 6.0995 47650 44528 38043 35768 34147 32034 34987 34237
® s 64151 46867 3076800037294 35021 33406 32094 80248 30488
@ 47 60420 461890 40112 36648 34379 32767  AI886 30610 29849
o 18 SO7T81 45397 39539 36083 33320 32209 30999 30053 29
5 1 59216 45075 39034 35567 33127 3718 30509 29563 2380)
s 2 S871S 44613 3RSRT 38147 2801 31383 30074 29128 | 28365
£ 2 S8266 44199  3EI8R (14754 32501 30895 29686 28740 | 27977
E 2 S7863 43528 37829 | 34401 32151 30546 29338 28397 27628
£ 23 S7498 43492 37505 | 34083 31835 30232 29023 28077 | 27313
S 57166 43187 3721 | 33794 34548 29946 28738 27791 | 27027
25 S6864 42909 363 33530 31287 29685 23478 27831 26766
26 $6536 42685 | 36697 | 33289 31048 | 29447 28240 29293 26528
27 S6331 42420 36472 || 33067 30828 | 29228 28031 27074 26309
28 S609 42205 ' 36264 |, 32863 30626 | 29027 27820 26872 26106
29 S5878 42006 | 36072 . 32674 30438 28840 27633 | 26686 25919
30 S5675 41821 | 35894 L3249 30265 28667 4 27460 | 26513  25M6
40 SA23 40510 | 34633 3260 29037 27444 26238 25289 24519
50 §2856 39253 | 133428 3007 2786326274 25068 24117 23344
120 1523 38046 || 32269 28043 . 26740 25184 23048 22994 22217
« $0239 36889 | 116l 27858 25665 24082 22875 21918 2.1136
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