IENAC22 / ECONOMETRICS 2 / APPLIED PROBLEM SET 2

Topic: Nonlinear restrictions, dummy variables, and nonlinear least squares

e This problem set covers three distinct topics: testing nonlinear hypotheses on param-
eters estimated from a linear model, inclusion and interpretation of dummy variables

within a regression model, and nonlinear least squares (NLS) estimation.

e We use data on annual U.S. aggregate income (Y;) and consumption (C;) over the
period 1950 — 1985 (t = 1,2,...,T = 36), available as income_consumption.txt on

the website. Import the data into a dated workfile as year, inc and cons.
e Refer to Figures[I|- 4] and answer the following questions{]]

1. Perform a brief descriptive analysis of the dataset. Consider the rates of change
of C; and Y; over time. Then estimate the following dynamic consumption
function (this is an example of a ‘distributed lag model’, in which lagged values

of the dependent variable appear as explanatory variables):

Ci=a+ Y + 701 + uy.

Carefully interpret the regression output. The estimated short-run marginal

propensity to consume (SRMPC) is defined as:

5 -
MPC = — = §.
SRMPC ay, 15}

!Note that not all of the necessary steps are shown in the figures.



IENAC22 / ECONOMETRICS 2 / APPLIED PROBLEM SET 2 2

Now imagine that the dynamic system has settled into an equilibrium given the
estimated parameters: C; =C;_;:=C*and V; =Y, 1 :=Y* and u; = u;_1 =0
(where C* and Y™* are respectively the ‘long-run’ values of consumption and
income). The estimated long-run marginal propensity to consume (LRMPC) is

then defined as:

_—aF -
LRMPC = = = 0.
RMPC=ov-=175="?

Check that you can derive this. Then test whether the LRMPC is equal to 1,

against the two-sided alternative, using both a linear hypothesis:

H()Z(S:]_ — Hoﬁ:]_—’}/

and a nonlinear hypothesis:

H026:1 — H()Zl =1,

)

What do you notice about the results?]

2. Was there a structural break in income growth between 1962 and 19637 (i.e., is
the mean growth rate from 1963 onwards different to the mean growth rate up

until 19627) Hint: estimate the following model:

Y: = (a + BDyear,>1963) + (7 + ADyear,>1063)y82T,; + Ut

where D 4 is a dummy variable that takes value 1 when condition A is satisfied,
and 0 otherwise. Think carefully about the null hypothesis. Hint: consider the
implication of each of (8 = 0,A = 0), (6 # 0,A = 0), (8 = 0, # 0) and

2We do not assume any knowledge of the difficulties that can arise in modelling (these) time series.
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(B # 0,A # 0). Perform and interpret any relevant tests, and plot the fitted
model. Can you suggest any limitations of using dummy variables to test for

structural breaks in this way?

3. Estimate the nonlinear regression:
Cr=a+BY] +u, (1)

with parameters § = («, 3,7)’, using nonlinear least squares (NLS) Oy =
arg mein w'u. This is a numerical procedure, since in general §N will not have
a closed-form solution. It can be difficult to find starting values 7 for the
parameters in a numerical optimization. There is no good rule, but here we can

use the linear model, which is a special case of (I)):
Ct:Oé‘Fﬁ}/t‘i‘ut; (2)

to provide ‘natural’ starting values. Run the linear regression first, and then
set the parameters af and 87 equal to the OLS estimates. You can set 7 = 1.
Then estimate (L))

Test the null hypothesis Hy : v = 1 in (I)), at the 95% level of significance.
Then test whether the SRMPC is (a) constant (but not necessarily equal to 0),

and (b) equal to 1, at the 95% level of significance. Explain your results.
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1 Workfile: INCOME_CONSUMPTION - (chusers\faw... | o || & || 2% |

View Object |@ Save | Details+/- | |Show Store | Delete Eﬂr‘@

Range: 19501985 -- 36 obs Display Filter: *

Sample: 1950 19856 - 36 obs

Blc

M cons S

% eqli [ Equation; EQ01  Workfile: INCOME CONSUMPTION:..| o || & | &2 |
inc = s

M resid View | Proc Freeze| |Estimate |Forecast | Stats

8 year

Dependent Variable: CONS

Method: Least Squares

Date: 03/23/16 Time: 13:10

Sample (adjusted): 1951 1985

Included observations: 35 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.

C 10.01302  9.450805  1.068489  0.2973

i INC 0646071 0.104191 6200848  0.0000

: '\M CONS(-1) 0.288484 0118577  2.432889  0.0207

R-squared 0998726 Mean dependent var 1429137

Adjusted R-squared 0.998647 S.D. dependent var 482.0019

S.E. of regression 17.73238  Akaike info criterion 8.670479

Sum squared resid 10062.00 Schwarz criterion 8803794

Log likelihood -148.7334  Hannan-Quinn criter. 8.716499

F-statistic 12544.65 Durbin-Watson stat 1.014197
Prob(F-statistic) 0.000000

=

) Equation: EQO1  Workfile: INCOME_CONSUMPTION:..| o || @ | £ |
View ||Proc [Dbject] Print |Name|[Freeze| |Estimate”F0-recast| Stats”ResidsJ

Wald Test:
Equation: EQO1

Test Statistic Value df Probability
F-statistic 17.57809 (1,32) 0.0002
Chi-square 17.57809 1 0.0000

MNull Hypothesis Summary:

MNormalized Restriction (= 0) Value Std. Err.

1+ C(2) + C(3) 0.065446 0.015610

Restrictions are linear in coefficients.

Figure 1: Ordinary least squares regression of consumption on a constant, income, and
consumption lagged one period. Wald test of the null hypothesis Hy: § =1 — 7.
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] Graph: GRAPHO1 Workfile: INCOME_CONSUMPTION:Inco.. | = || & || 3 |

[Ob]ect] [Name| [AddTe)d:][unefShade“Remwe] |Template]l0pt|ons]Zoom
INC

2,800

2,400 4

2,000

1,600 -

1,200

800

400
1950 1955 1960 1965 1970 1975 1980 1985

1 Series: DUMMY  Workfile: INCOME_CONSUMPTION:Income... | o || & || 8 |

Object || Properties Name [Freeze] [Sample|[Sheet][Graph ]
DUMMY

N A =—————————————
1950 1955 1960 1965 1970 1975 1980 1985

Figure 2: Plots of income and the time dummy variable against year.
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[0 Equation: EQD2  Workfile: INCOME_CONSUMPTION:..| = || = || £3 |
Views|[Proc [Object| [Print| Name | Freeze | [Estimate | Forecast)[Stats|[Resids]

Dependent Variable: INC
Method: Least Squares
Date: 03/23116 Time: 13:14
Sample: 1950 1985
Included observations: 36

Variable Coefficient  Std. Error t-Statistic Prob.
c -60042.95 4508.900 -13.31654 0.0000
DUMMY -49559 98 4904 491  -10.10502 0.0000
YEAR 31.19451 2305160 13.53247 0.0000
DUMMY*YEAR 2528435 2503877 10.09808 0.0000
R-squared 0997012 Mean dependent var 1556.703
Adjusted R-squared 0.996732 S.D. dependent var 5439754
S.E. of regression 31.09830 Akaike info criterion 9.816623
Sum squared resid 30947 34  Schwarz criterion 9. 992569
Log likelihood -172.6992  Hannan-Quinn criter. 9 878033
F-statistic 3559.034 Durbin-Watson stat 1.082812

Prob(F-statistic) 0.000000

] Equation: EQD2  Workfile: INCOME_CONSUMPTION:Income consu...| = || & || 23 |

View || Proc | Object Name |Freeze | [Estimate |Forecast [ Stats [Resids|

3,000

12,500

124 2,000

SR 1,500

404 /\\ 1,000
0 = /\\ A -

_40 -

80 T T T T T T T T
1950 1955 1960 1965 1970 1975 1980 1985

Residual Actual Fitted

Figure 3: Ordinary least squares regression of income on a constant and year, and inter-
actions with a dummy variable Dyear,>1963. Plot of the fitted model and residuals, and
observed income, against year.
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E EViews

_File Edit Object View Proc Quick Options Window Help
equation eg03.ls cons=c(1)+c(2)*inc
show eq03

[0 Workfile: INCOME_CONSUMPTION - (cAusersilaw... | = || = || 28 |
[views|[Proc|[Object| [Print|[Save |[Details+/-| [Show [Fetch|[Store [ Delete [Genr [Samg
Range: 1950 1985 — 36 obs Display Filter: *

Sample: 1950 1985 - 36 obs

1 Equation: EQO3 Workfile: INCOME_CONSUMPTION:... | = | & |[ 23 |
= eq02 [Vlew][Froc][Db)ec(] [Frini][Name][Freeze] [ i ][Forecasﬁ][slais] Resids

Dependent Variable: CONS
% f’,}..fphm Method: Least Squares
A resid Date: 03/23/16 Time: 13:16
A year Sample: 1950 1985
Included observations: 36
CONS=C(1)+C(2)INC

Coefficient Std. Error t-Statistic Prob.

= C(1) 11.37375 9.629463 1.181140 0.2457
« +*\ Income_consumptiq c(2) 0.898329  0.005848 153.6029  0.0000
R-squared 0998561 Mean dependent var 1409.808
Adjusted R-squared 0.998519 S.D. dependent var 489.0210
S.E. of regression 18.82130  Akaike info criterion 8.761808
Sum squared resid 1204420 Schwarz criterion 8.849781
Log likelihood -1567125 Hannan-Quinn criter. 8.792513
F-statistic 23593 84  Durbin-Watson stat 0.843063
Prob{F-statistic) 0.000000

@ EViews

_File Edit Object View Proc Quick Options Window Help
param c(1) 11.37375 c(2) 0.898329 c(3) 1
-equation eq04.Is cons=c(1)+c(2)*(inc"c(3))

show eqD4

30 Workfile: INCOME_CONSUMPTION - (ciusers\law... | = |
|view|[Proc|[object] [Print|save | petails+/-] [Show |[Fetch | store | Delete [cenr | sam

Range: 1950 1985 — 36 obs Display Filter: *
Sample: 1950 1985 — 36 obs

[ Equation: EQD4  Workfile: INCOME CONSUMPTION:Inc.. [ o || = || £3
[Wiews|[Proc|Object] [Print|[Name |[Freeze | [Estimate |[Forecast | Stats|[Resids)

Dependent Variable: CONS

Method: Least Squares

Date: 03/23/16 Time: 13:18

Sample: 1950 1985

Included observations: 36

Convergence achieved after 76 iterations
CONS=C(1)+C(2)*(INC*"C(3))

Coefficient Std. Error t-Statistic Prob.

C(1) 187 5485 40.71958 4 605856 0.0001

C(2) 0.247093 0.083380 2.963107 0.0056

C(3) 1.155830 0041016 2817980 0.0000
R-squared 0.998994 Mean dependent var 1409.806
Adjusted R-squared 0.998933 S.D. dependent var 489.0210
S.E. of regression 1597731 Akaike info criterion 8.450872
Sum squared resid 8424 057 Schwarz criterion 8.581831
Log likelihood -149 2777 Hannan-Quinn criter. 8505929
F-statistic 16377.53 Durbin-Watson stat 1.230007
Prob{F-statistic) 0.000000

Figure 4: Ordinary least squares regression of consumption on a constant and income.
Use the starting values aj = 11.37375 and BT =0.898329 and v' = 1 to find the nonlinear
least squares estimates Oy = (Qy, By, 7n)" from a model of consumption on a constant
and a coefficient multiplied by income raised to a power. Note that we must specify the
coefficients explicitly in a nonlinear model.
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Areas Under the Normal Curve

Z  Cump Tailp Z  Cump Tailp I Cump Tailp I Cmmp Talp I Cump Tailp
0.00 05000 0.5000 040 06554 03446 080 07881 02119 120 08849 01131 160 09452 00548
001 05040 0.490 041 06591 0.3409 081 07910 02090 121 08860 01131 L6l 09463 00537
002 05080 0.4920 042 06628 0.3372 082 07939 0206l 122 08888 01112 162 09474 00526
0.03 05120 0.4880 043 06664 0.3336 083 07967 02033 123 0.8907 0.1093 163 09484 00516
0.04 05160 0.4840 044 06700 0.3300 084 07995 0.2005 124 08025 01075 164 00495 00505
005 0519 04801 045 06736 0.3264 085 08023 0.1977 135 08944 01056 L8 09505 0.0495
006 0.3139 04761 046 06772 03228 086  0.8051 0.1949 126 08962 01038 166 09515 0,048
007 05179 04721 047 06808 0.3192 087 08078 0.192 127 0.8980 01020 167 09525 00475
008 03319 04881 048 06844 03156 088 08106 0.1804 128 0.8997 01003 168 09535 00465
009 05359 04sdl 049 06879 0.3121 089 D8133 0.1867 129 09015 0.0983 169 09545 00455
010 05398 04802 050 06915 03083 090 08159 0.1841 130 09032 0.098 170 09554 0046
011 03438 04362 051 06950 0.3030 091 08186 0.1814 L3 09049 0.0951 171 09564 0043%
012 05478 04522 052 06985 0.3013 092 08212 0.1788 13 09066 0.0934 172 09573 00427
013 05517 0.4483 053 07019 0.2981 093 08238 0176 13 09082 0.0918 173 09582 00418
014 05557 0444 054 0.7054 02946 094 08264 0173 LM 090% 0.0901 174 09591 0.0409
015 0559 0.4404 055 0.7088 02912 095 08289 0171 LE 09115 (.0883 175 09599 0.0401
016 03636 04364 056 07123 0287 09 08315 0.1685 L 09131 (0.0869 176 0908 0.0392
017 0.3675 04325 057 0N5T 02843 097 0.8M0 0.1660 L3 09147 00853 177 0916 00384
018 05714 0428 058 07190 02810 098 08365 0163 13 09162 0.0838 178 09625 00373
019 0.5753 0447 059 0724 0277 099 08380 01611 139 09177 00823 179 09633 0037
020 05793 0.4207 060 07257 02743 100 08413 01587 140 09192 0.0808 180 0941 00359
021 0383 04168 061 07291 02709 101 08438 01562 141 09207 0.0793 L8 09649 00351
022 03871 04129 062 07324 0267 102 08461 01539 14209222 00778 182 09656 0034
023 05910 0.4090 063 07357 02643 103 D845 01513 143 0923 00764 183 0964 00336
024 0598 04052 064 07389 02611 104 D508 01492 144 09251 00749 L84 0971 00329
025 0597 0.4013 065 07422 02578 105 08531 0.1469 L4 09265 0.0733 185 0978 0032
026 0.6026 0.3974 066 07434 0254 106 D834 0146 146 09279 0072 186 0986 0.0314
027 06064 0,393 067 07486 02514 10T 08577 01423 147 09292 00708 L8 0.9693 00307
028 06103 0.3897 068 07517 02483 108 08599 0.1401 148 09306 0063 188 09609 0.0301
029 06141 0385 069 0.7549 02451 109 0821 01379 149 09319 (0681 180 0.9706 0.0204
030 06179 0.3821 070 07580 0.2420 110 08643 0137 150 09332 00668 190 093 00287
031 06217 0.3783 071 07611 02389 LI 08665 0.13% 131 09345 00653 191 09m9 00281
032 06235 03743 072 07642 02358 112 08686 01314 152 09357 00643 102 09726 00274
0.3 06293 0.3707 073 07673 02307 113 08708 01292 153 09370 00630 193 09732 0.0268
034 0633 03669 074 07704 0.22% 114 08729 01271 154 00382 00618 104 09738 00262
035 0.6368 0.3632 075 07734 0226 LIS 08749 01251 155 09394 0.0606 105 09744 00256
036 D.edls 0.2594 076 07784 02236 L16 08770 01230 156 09406 00594 L% 09750 0.0250
037 06443 0.3557 077 07794 02206 117 08790 0.1210 157 09418 00582 197 09756 00244
038 06480 0.3520 078 07823 01T LI§ 08810 0.1190 158 0.9420 0051 198 09761 00239
039 08517 0,348 079 07852 02148 119 08830 0170 159 09441 00559 199 09767 00233

Figure 5: Statistical table for N(0,1).




IENAC22 / ECONOMETRICS 2 / APPLIED PROBLEM SET 2

Critical Values of the t DMstribution
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Figure 6: Statistical table for Student’s ¢(r).
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10

Critical Values of the I Distribution

(=05

df benwean

5 &

H

570 | 541 [ 510

LA
=
o

05 [ 405

4.88

4.53

1
2o [ 514 | 476 | 453

14

e

LA
P

(5]

1.28

L=0 §=41

|l | o | ||

4.3
& 43 425 [ 21 | 415 [ 400 | 3.84 | 3.47
7 S50 | 474 | 435 [ 412 ) 307 [ 38T | 378 | 375 | 357 ) 341 [ 523
2 531 | 446 | 407 | 3E4 | 360 | 358 | 350 | 344 28 ) 312 [ 283
g 51T | 426 | 3.B6 | 363 | 348 | 337 | 318 | 313 07 | 280 [ 371
10 | 426 [ 410 ) 371 | 348 | 333 | 322 [ 314 | 300 g1 | 274 | 254
11 484 | 305 [ 350 | 336 | 320 [ 309 01 | 2.05 78| 281 | 241
12 475 | 380 | 340 | 31 311 [ 3.00 91 | 2.85 g2 | 251 | 230
13 467 | 381 [ 341 | 318 | 303 o2 3 1 277 0 ) 242 [ 321
14 | 460 [ 374 | 334 | 211 | 204 &5 T8 | 2.70 53 | 235 [ 213
15 4.5 J6E | 3.20 | 106 | 200 T 71 | .64 48 | 229 | A7
16 | 440 [ 3683 | 324 | 3001 | 285 74 i3 i 41 1 22 [ 20
17 | 445 | 35 320 | I0d | LEL 70 1 55 38| 218 | 188
18 | 441 [ 355 | 316 | 2903 | 277 i 58 51 3|21 1.82

438 | 352 [ 313 | 200 [ 2 11

2 .0

2 L

L

[0 OOl R O G R O S S O Y O el S G R ) gl el LR R
[
—

Al
2 2 24
0 | 435 [ 340 ) 300 | ZET 160 | 251 | 245 28 1.84
11 432 | 347 | 307 | ZE4 | I6E | 157 | 248 | 242 25 0 1.81
12 430 | 344 | 305 | ZEI | 166 | 155 | 248 | 240 23 03 | 178
23 428 | 342 | 303 | ZEQ | I64 | 153 | 244 | 237 0] 201 | 178
24 | 426 [ 340 ) 3001 | 278 | 262 | 151 [ 242 | 238 18 | 188 | 1.73
25 424 | 330 | o0 | ITG | 160 | 140 | 240 | 234 16 | 188§ | 1.71
16 | 423 [ 3537 | 2908 | 174 | 150 | 247 [ 230 | 232 15 | 185 | 1.48
17 | 421 [ 335 ) 106 | 273 ) 257 | 44 [ 237 ) 23] 13 | 1.83 | 1.47
8 | 420 [ 3534 | 205 | 271 | I84 | 145 [ 234 | 218 12 | 1.81 | 1.88
0 ) 418 [ 3533 | 293 | 270 | 285 | 143 [ 235 | 218 10 | 180 | 1.84
30 | 417 | 332 ) 1o | 160 ) 253 | 14 | 233 | 117 8 ) LEe [ 1.8
40 | 408 [ 323 ) 2B4 [ 261 | 245 | 138 [ 215 | 208 | 100 J8 | 151
0 ) 400 [ 305 | 276 | 253 | 237 | LIS [ 217 | 200 | 182 | LTD | 1.38
B0 34 311 | 272 | 240 | 233 | 221 | 203 | 208 | 1.BE | 185 | 1.33
100 | 3.8 300 | 270 | 46 | 231 ) 18 [ 200 | 203 | 185 | 185 | 1.28
120 ) 382 [ 307 | 268 [ 245 | 220 ) 218 [ 209 ) 2.02 [ 183 | 1.1 | 1.26
@ 384 1 3 161 | 237 | 22T [ XI0 ) 201 [ 184 | LTS | 152 | 1.0

Figure 7: Statistical table

for F(m,n) at the 5% level.
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Critical Values of the F Distribution
fo=_01)

df betwasn

n) 1 & 3 4 5 g 7 g 12 24 =

5 1626 [ 1327 | 1206 ) 1138 | 10.87 | 10067 [ 1046 | 10.20 | 888 | £.47 [ 202
& 1375 [ 1082 ) .78 | 015 | B75 | 847 | 824 | 810 | 7.72 | 7.31 [ 4688
7 1225 [ 055 | BE45 | TES | 746 | 710 | 400 | 684 | 647 | £.07 [ 545
3 1126 [ B85 | 7.50 | 701 | 663 | 637 | 418 | 603 | 567 [ 528 [ 438
4 1056 [ BOZ | 600 | 642 | 606 | 580 [ 561 | 547 | 511 | 473 [ 431
10 | 10.0s) 7.5 6.55 | 500 ) 544 | 538 | 520 [ 50§ | 471 | 4335 | 341
11 085 [ 731 | 622 | 567 | 332 | 507 | 480 | 474 | 440 [ 402 [ 340
12 033 L3 | 505 | 541 [ 506 [ 482 | 482 | 450 | 414 [ 378 | 338
13 07 [ 670 | 574 | 521 | 456 | 462 | 444 | 230 | 306 | 350 [ 317
14 86 [ 651 | 5.56 | 504 | 460 | 448 | 428 | 214 | 3.80 | 3.43 [ 301
15 6 [ 636 | 542 | 480 | 434 | 432 | 414 | 200 | 3.7 | 3.20 [ 2.87
16 E53 [ 633 | 520 | 477 | 444 | 420 | 403 | 388 | 355 | 308 [ 275
17 E40 [ 611 | 518 | 467 | 434 | 410 | 303 | 379 | 346 | 3.08 [ 285
18 20 ) 601 | 500 [ 458 [ 435 | 401 | 382 | 371 | 337 | 300 | 257
19 5.03 1 ] 4350 ) 417 | 308 [ 377 | 343 | 3.50 | 202 [ 248
20 443 [ 410 | 387 | 370 | 354 | 323 | 286 | 2.42
11 437 [ 404 | 381 | 382 | 351 | 317 [ 2.80 | 238
12 431 [ 380 | 374 S0 | 345 | 302 [ 275 | 231
13 426 [ 304 [ 371 | 354 | 341 | 3.07 [ 290 | 228
24 421 [ 300 | 367 | 350 | 334 | 303 | 246 | 221
15 418 [ 385 | 363 | 346 | 331 | 2ag | 242 | 217
26 414 [ 382 | 350 | 342 | 320 | 208 | 258 | 215
27 411 [ 37 356 | 3.2 316 [ 283 | 355 | 210
28 407 [ 375 | 355 | 336 | 323 | 2.0 | 252 | 2407
20 404 [ 373 [ 350 | 333 | 320 | 287 [ 240 | 204
30 402 [ 370 | 347 | 330 | 307 | 2.84 | 247 | 201
40 181 [ 35 329 [ 302 | 208 | 246 | 220 [ 1.81
0 165 [ 334 | 312 | 205 | 252 | 250 | 212 | 1.0
] 356 | 326 | 304 | 287 | 274 | 242 | 203 | 150
100 51 [ 32 200 | 282 | 248 | 257 | 198 [ 1.43
120 148 [ 3017 | 204 | 279 | 2466 | 2.34 | 185 | 138
x 332 [ 302 | 280 | 244 | 23] | 218 | 179 | 1.0

Figure 8: Statistical table for F'(m,n) at the 1% level.
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Critical Values of the y* Distribution

Area i the Upper Tail

0.99 (.95

0.9

0.1

0.05

0.01

1 0.000 | 0004 | 0016 | 2706 | 3841 6.633
2 0020 [ 0105 | 0211 | 4605 3.991 9.210
3 0115 | 0332 | 0384 | 6231 7815 | 11345
4 0297 | 0.711 1.064 [ 7779 [ 9488 3277
3 0.554 1.145 1610 | 9236 [ 11.070 | 15.036
b 0.872 1.635 | 1204 | 10643 | 12592 | 16212
7 1230 | 2167 | 2.833 | 12.017 | 14067 | 18473

1646 | 2733

3.490

TS
13.362

15,507

20.080

2088 | 3325

4168

14684

16.919

21.666

10 2558 | 3040 | 48635 | 15987 | 18307 | 23209
11 3053 | 43575 | 3578 | 17275 | 19675 | 24723
12 3371 | 3226 | 6304 | 185349 | 21.026 | 26.217
13 4107 [ 3802 | 7042 | 19812 | 22362 | 27.683

1660 | 6571

7.780

71064

20.141

3.0 7.261

LI A

85347

22307

30.578

5812 | 7982

9.312

23.542

32.000

6408 [ 2672

10.083

24769

33409

7015 | 9.390
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7633 [ 10117

11.631

27204

36.191

3060 | 10.851

1245

25411
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:.'HEE
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8.807 [ 11.591

13.240

20615

38.032

0.542 | 12338

14.041

30.813

40289

10.196 | 13.091

14.342

32.007

41.632

10.856 | 13.348

15.639

33.195

42980

115324 | 14611

16473

34,381

44314

Figure 9: Statistical table for x?(q).




