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sl & fog Fdw

q W & fen & I R e FuiRa we W s
FwAh foIiag |

=TI - U3 &1 SR 3o a1 B8 o v T F Afowe, dfeR
T IR T HLAH Ueh 81 BT A1y |

= YeT-u= N I W 2 | R O gEE & SR A |
AE YT H AT I W @ A Y MY B | SWImET
Fefdeiey 1 ITANT FeRaT S FhaT B | T e B ARhid
ARIET Felie 2 |

State whether the following statements are true or

false. Give reasons for your answer.

(a) In the model, Y, = B, + B, X, + B, X;; + B, X, + Up,
the correlation matrix will contain four zero order

correlation coefficients.

(b) Ordinary least squares estimators are biased
in case of simple Keynesian model of income

determination.

(c) In the model Y, = a + BX," + U,, where X" =X, +
W,, and where Wi represents theiterrorof

measurement in X, the bias factor in the

2659, 3

measurement of B is rather small, only about 0.98%
if o’>w = 36 and o’x = 3667.

(d) In the Koyck model, if A =0.41, where A is the

rate of decay, the value of mean lag is 3.

(e) Although the errors of measurement in the
dependent variable still give unbiased estimates of
the parameters and their variances, the estimated
variances are now larger than in the case where

there are no such errors of measurement.
(3x5=15)

ARy T Frafafiad &9 9 ® SUar 38 | AT IR
G FRO A AR |

(%) et Y, =B+ BXy+ BuXy+ BXy + U # gEEy

sgE (correlation matrix) ¥ ¥R TA FH (zero

order) & WeERY VIS B |

(@) sm Fufor & Wa g Aqed & A A AR
=g 9 eher (Ordinary least squares estimators )
@R (unbiased) B 2

(@) Wew Y, =a+pX + U, ¥, W@ X =X+ W, a0

W& Wi, W,” ¥ W 3¢ (measurement error) Eal

PAate),
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2.

frefig @@ 2, R o?w = 36 and o?x = 3667 B @
B & W A Wi FRE (bias factor) wTH! Brer
Brar 8, WA 0.98% THINA |

() wiew Hed (Koyck model) ¥ afe A = 0.41, @ A
& & & (rate of decay) #, @ eA faeF== (mean

lag) @1 W 3 2 |

(¥) @aft PR sk ¥ W A A Sufefy A g
(parameters) & 3@ Wl (variances) & IERET
SereRT T BN, 3 Ry F SR RO, T TR
i qf @ sEeRaR ¥ e AR ¥ s A

(a) To study the saving-income relationship in a
country over the period 1970 — 2005, the following
model is estimated using annual data on saving
and income. (t ratios are given in parentheses, In

indicates natural log)

InSav, = 3.039 — 0.26 InINC,
t =(3.482) (2.481)
R2=0.1785

(i) Interpret the regression results.

2589

5

(ii) Theory suggests that rate of interest

(INTRATE) is also an important
determinant of savings. In order to test for
model specifiéation error in the above
model, the following regression results are
obtained using Lagrange Multiplier (LM)

Test procedure :

i, = —24.710 — 3.426 InINC, + 4.589 INTRATE,

(b) @

(i)

t = (6.580) (4.895) (9.123)
R% = 0.4530

Describe the LM test. Would you conclude
that the original model exhibits specification

error? @)

Show how Chow’ Prediction Failure Test can
be used to test the predictive power of a
regression model. State the assumptions

underlying the test clearly.

In the regression model Y, = B, + B,X; + 1, 1y
is stochastic disturbance term satisfies CLRM
assumptions including cov(X,n) = 0. Let Z be

an instrument variable for X and assume that

PTG,
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cov(Z,X) # 0 and cov(Z,n) = 0. What are the

consequences for statistical inference of B, 8. = ~28.700% JREEEERE, 7 2500 INTRATE,

t = (6.580) (4.895) (9.123)
R% = 0.4530

using IV estimation rather than using OLS

estimation for fB,. (8)

(%) fordl <o A 1970-2005 =it SEfer B w9 - ST wEE
F AT FA g [efolad Aiee @ 949 9 3™
W AN SRSl W wEwd ¥ Seford fRar
(st ¥ (- 3T Re g¢ ¥, w W w
w WS A B)

LM udtero =1 qui Fifog | /a1 3 98 ey
el fof st witeer fafdes B & wa a7

(@) (i) =gy fF 9% & UdEUA SEwE GQET
(prediction failure test) it F8T@dT & FAAV
AieA & qa&ud Wed (prediction error) &
wderr foRe wehR foRar ST weRar 2 1 3@ wderr
# FHed A=A (assumptions) T
forfag |

In Sav, = 3.039 — 0.26 [nINC,
t =(3.482) (2.481)
R?2=0.1785

(i) @wEw AeA Y, = B, + B,X, + p, T p
cov(X,u) = 0 |fegd CLRM &t &%t Am=garsi
I FIC F A AGRSH I 9T (stochastic
disturbance term) # | w1 AR af? 7, X B9
v atfr@ W 2, cov(Z,X)#0 and
cov(Z,u)=0. @ B, & forw OLS 3o
ST &t U IV A & 3T ¥ B, &
wifada g & o ar aftom 2 )

(i) @ qRom & e Fif |

(i) f&er= o8 @@ & f& =w = (INTRATE) #
qUG H GH R (Ul B 1 I died
¥ Hteet faf¥dee 3 (model specification error)
B THY FA TG RS AU (LM) wem
¥ frwaforfaa s afoms w79

P T. 03
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(@)

(i)

OLS

() If Y =
function and ﬁ is estimated using OLS, then prove

that ﬁ is unbiased and has minimum variance

(b) Consider the regression model: Y, =, + 8, X, + u,.

Suppose Z is an instrumental variable (IV) for X.

8

XB + U is the population regression

among all linear unbiased estimators using matrix
algebra. Assume that all the CLRM assumptions
are satisfied. (10)

Answer the following :

What are the conditions that Z should
satisfy to be an IV?

Assume that Z is a poor instrumental
variable (IV) of X. Also, it is given that Z
and u, and X and u ére moderately
positively correlated. Compare the

asymptotic bias of IV and OLS estimator
of B,. (5)

() @R Y =Xp+ U &iftc &5@0 wee 2 9 f &

T Al ¥ e R W 2, @ s

HISWIUTT (matrix algebra) @t @ew@m & fag #ifow fa

4.

f oefFa @ @a @ FET @ W S
JeFEE ¥ gAa ® | A o fF CLRM &t &
TN qegee Bl B |

(@) @ Awer Y, = B, + B, X, +y, W fER ifw |
o dfe fF Z, X 3w abe wO(IV) 21
frfefaa & S € |

(i)

(ii)

TEH [V B9 BG Z B OH TA Ede wel
=feg ?

7= Ao f&F Z, X 39 v& Fed (poor) Al
W (V)21 g M fmgn 2 i Z9 u, 9o
X @ u wE=Ewd: (moderately) SFTEHER:
(positively) Weewafua 2 1 B, & IV @ OLS
kel @i € wfaew (asymptotic) I
(bias) @t FemT wHIGT |

(a) Consider a simple time series model where

explanatory variable has classical measurement

€Iror :

Ve = Bo + B1xi + e (1)

Xy = X; + € (2)

il 1 0 )
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where y, and x, are observed variables, x{ is an
unobserved variable. Assume phas zero mean
and E(pe)=0 and E(ux) = 0. Further e has

*

zero mean and uncorrelated with x: and that X,

also has a zero mean.

(i) Plug eciuation (2) into equation (1) and
show that the error term in the new

equation, say, v,, is negatively correlated

t’
with x, if B, > 0. What does this imply about
the OLS estimator of from the regression

of y, on x,?

(i) Assume further that p and e, are
uncorrelated with all the past values of x|
and e; in particular with x:_l and e¢_,. Show

that E(x, ,v)=0.

1

(i) Are x, and x _, likely to be correlated?

Explain.

(iv) What do parts (ii) and (iii) suggest as a
useful strategy for consistently estimating
B, and B,? (10)

(b) The following summary results were reported while

estimating a linear regression model

2439 11

Y, = B, + BX+

25 e
XX = bl XY = ¥'¥ =145, .¥=5
15785 : 89

Complete the ANOVA table given below :

Source of variation Sum of Squares | Degrees of freedom | Mean Sum of Squares
Due to regression 1
Due to Residual
Total

(5)
(%) T& & H@NO (time series) Aed W fa=R FiRw
&l ARAER (explanatory variable) =R # Fefaa

T Jqfe 2
Yt = Bo + Brx; + (1)
Xe =% +e (2)

Wt y, @ x, W& (observed) W B, x; T& Imfe
(unobserved) W 2 | A WA fF p @ WA T

2 @@ E(ue)= 0 E(y, x)) =0.e & a4 TA

2 941 gE x, & A9 JEEEErUT B qAr x, @

qeA T

P T 0
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(i) @l (2) 1w (1) ¥ wfeeenfaa SifsQ
o 2uiee & A e § A 9e, W i
v, X, T T O (negatively) HegwIi-Ed
% 2 afR B, >0.y, F x, W FHAT F OLS
e B, 29 T 1 fRad (implications)
g7

(11) W{.ﬁ'ﬁ{q% uta’ etxt‘aet%ﬂ'ﬁﬁﬁ'@f
Al fodwe: x|, 9 e, ® WY FEEEEUT
¥ Tmse f& E(x, v) = 0.

(i) @ x T x, e A T B 7
FHY |

(iv) B, ™ P, & (consistently) JTeRfor e

¥q v (i) @ (i) @ Iwant Ry ge € 7
(@) & qsE Hied
Y; =B, +B,X; +U;

N el e W Fefofad amsEe aRom g
BY:

S b 25 / 7
X - X'Y = VY145 ¥=5
= {w 54 [;J

, 2439 13

e ANOVA @ftolt =t oof =iifore -

Source of variation Sum of Squares | Degrees of freedom | Mean Sum of Squares

Due to regression 1

Due to Residual

Total

A

(a) What do you understand by data mining? Assuming
that there are 20 candidate regressors out of which
5 are finally selected on the basis of data mining
and o =5% is the nominal level of significance,

calculate the approximate true level of significance.

3)

(b) Suppose that the true model is =gt a X + v,
but we estimate the model without the intercept
as Y, =B X, + u. What are the consequences of
this specification error? 4)

(¢) In studying the factory demand for machines,
following model was used :

o B B,
Mt =oX]} Xz,t-nlh

Lt-1

where M" = desired stock of Machines, X, =

relative price of Machines, X, = interest rate.

Using the stock adjustment model, the following
results were obtained for the period 2001-2017 :

B0
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InM, = contant — 0.318InX; ,—; — 0.955InX;, 1 + 0.864InM,_,
(0.051) (0.170) (0.035)
R? = 0.987

Where the figures in the parentheses are the

estimated standard errors.

(i) Write the expression for expectation

mechanism.

(i) Show how the regression model is
transformed into an estimable model using

partial adjustment hypothesis.

(iii) What is the estimated coefficient of

adjustment?

(iv) What are the short- and long-run price

elasticities?

(v) What are the reasons for high or low rate
of adjustment in the present model? (8)

(&) sl & @A (data mining) ¥ 3T F1 TS T 7
T8 A BT fh Sifasl & @A & g8 @ 20 vt
WA A5 Iw WA Wb R oS ®oaw
o = 5% WAdfad (nominal) WHEHA TR B, AEHC
(approximate) arAfas @Al TR G HIQ |

;2439 - 15

(@) w7 «ifow fr arafas e Yi=a0+alXi+vi%
T BA 3 Hisl &I F=ave (intercept) @ faA
Y, =B X, +u & AR W sHfore F ? | 39 Rfda
F;Me = = qiom & 7

(1) wREF ¥ T A T AT T A RiRa
Afed &1 IwANT femar wm

N B B,
M, = aXl,lt—IXZ,t—lp't

STE M" = Wil A i, X, = WA o e
HI, X, = &N R Wi WA AT (stock
adjustment model) = ¥E™ET & 2001-2017 & 3rafy
eq fefofas oo w59

[nM, = contant — 0.318InX; ,_; — 0.955InX;,_; + 0.864InM,_,
(0.051) (0.170) (0.035)
R%? = 0.987
Vel il # foy M SR srerfera W Ffeat #
(i) wearam feor fRarfafer (expectation formation
mechanism) 89 =wi& (eUpression) ey |

(ii) <ey fo sferd e gRered T (partial
adjustment hypothesis) =t @&m@ar ¥ f&a war
FAHYT AEH hI ATho=1g (estimable) wfeer ¥
waARa ferar s 2

Pl
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(iii)  3menford @EGH 1T (adjustment coefficient)
w R 7

(iv) Wi 9 e g @ (elasticities)
MR

(v) =@ #iee ¥ e @ I A R/ &

HRI B 7

6. (a) Consider the model

Y, =By + B, X, +&

where the index i refers to the country and t to

time.

(i) Which panel data model does the above

equation imply?

(i) Assuming that there are five countries,
explain how the least squares dummy
variable model captures the heterogeneity

present in the sample.

(iii) Is it possible to incorporate the time
invariant variables in the above model?

Give reasons for your answer.

. 2439 - 17

(iv) Briefly explain how fixed effects within
group method can be used to estimate the
above model. 9)

(b) Consider the following Phillips-type model of

money-wage and price determination :

Wt = Qy +‘a1UNt B azpt + Uy,

P, = Bo + P1W; + BoR; + BaM; + uy,

where VK = rate of change of money wages
UN = unemployment rate, %

P = rate of change of prices
Rr = rate of change of cost of capital

M, = rate of change of price of imported raw

material
t = time

u,,u, = stochastic disturbances

12782

E(w,)=0, E(n,)=0, E(ui) =02, E(u})=0l,

E(uju,,,;) =0 (for j # 0), E(u ) =0 (for j # 0),

E(u,,u,) =0, Cov(UN,u,)=0, Cov(R,u,)=0,

20U+

Cov(M,,u,) =0

PolinO:
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Can you estimate the Phillips curve (P equation) ; . (@) Afew woed @ Fwm i & ffoE-ver =
using ordinary least squares? Explain your iR el W fRER HRT
answer. (6) .

< W, = ag + a;UN; + ;P + u
(@) frefoiifaa dfee o faar #ifom €T IO MR iy Lt

Pt =Bo+ﬁlwt+BZRt +B3Mt+u2t
Yit=Bli+B2Xn+8n
TE whA i AW FN W R A ¢ @ SE g, = A Al @ ARadT ®

: UN = S0 R, %
(i) SRea fawor ¥ U9 kel (panel) & 7

FIA A FRT B ? ‘ p = o A wRadT w

(i) =& wa 8¢ fo o 9w 3w 2, wEmEe R R = U5t & N R URaE ®
ATH 1 HeH W A (least squares dummy

variable model) f&Fg weR ufdedt ¥ SuRuq M, = S e W B A A TR ®

fawaren (heterogeneity) @l ®HRfIE ( capture) t = 99
T | u,u, = afes® I W@ (stochastic disturbances)
(ili) =41 39 Aiea ¥ 999 & 91¥ JURafad & 9 E(u,)=0, E(u,) =0, E(u}) =02, E(u})=o0;,
W = gEREE (incorporate) T T 2 7 E(u“u“ﬂ.) =0 (for j#0), E(uzt,uzﬁj) =0 (for

F IR G TR AR | § €05, im0, Cov(UN )=

Cov(R,u,) =0, Cov(M,u,) =0
(iv) @& ¥ @y fa SR At ot R e

HE - o - R fafdr (fixed effects within-group) a1 3 T oo (P &fieT) & =gAaw a6 fafe
=1 gl ¥ fhd weR smeRfera fRar o gean & gEEEr A MEfd X Hehd B 7 IUA IR &l
2 HHARY |

PO
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7.

(a) In the following distributed lag (DL) model :
Y, = o+ Pyt B, X, + B, X, Tt 1

(i) Use Koyck approach to transform the

model into an autoregressive model.

(i) Derive the formula for median lag.  (6)

(b) A researcher estimates the following Cobb
Douglas production function for 5 countries (Brazil,
Russia, India, China, and South Africa) over the
period 1990-2017 :

logY, =B, + B, logK, + B,logLF, + B;logE; +
B,logEDU,, + B,logDEM, + g

where

Y = Gross Domestic Product Per Capita

E = Total exports as a percentage of GDP

LF = Labour

K = Gross fixed capital formation as a percentage
of GDP

EDU = Secondary School Enrolments

DEM = Democracy (1 if democratic and 0

otherwise)

b .
2939 21

Table 1 gives the results of the random effects

model obtained by the researcher

Table 1: Random effects model of the

production function

Coefficient
C -2.523***
LF 0.080
K 0.050*
E 0.607%**
EDU 0.029**
DEM -0.006

where *, ** and *** denote significance or
rejection of the null hypothesis at 10%, 5% and

1% levels of significance, respectively.

(i) Briefly explain the random effects model,
clearly stating the assumptions made by the
model.

(i1) Which estimation procedure is used to
obtain the above results? Give reasons for

your ansSwer.

P. IOk
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(iii) Interpret the intercept term in the above
table.

(iv) Given that the value of Hausman test
statistic is 15.90 with the P-value of 0.006,
would you prefer random effects model
over the fixed effects model? Give reasons

for your answer. 9

(F) Fe=foRaa faaRa faerem ed w faem i
Y=a+BX + @ "BX . +...7.+ u

~ (i) =R I9EFE (Koyck approach) &t @@
RIS HSH I & @ENSA (autoregressive)
Aed A TR FRg |
(ii) nfeae fas#= (median lag) 3q & Fea=T
wifeg |

(@) v Meuswral g W (SN, §6, 9RA, AT T <0
RAT) BF 1990-2017 & @l g FrefaRad
HiE - SMAG IcAET el JAThford e 2 -

log¥, =B+ B logK, + B,logLF, + B,logE, +
B,logEDU; + B,logDEM, + &,

23

Y = wfy =fda dwe We IR
E = @o fafa, GDP & wfwd & @k W
LF = s

K = @& fr oot e, GDP & wfee & ok
R [¢

EDU = weafie faemeal # anie
DEM = A&a= (1 afe et 2 @, 0 373)

Aot 1 F MU g7 AgRsT WA Asd (random
effects model) ¥ v gftomw fw @ &

AR 1: IR "ol AGSE YHE HSA

Coefficient
c 2. 92370
LF 0.080
K 0.050*
55 BOOT**
EDU 0.029**
DEM -0.006

PO
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SEF *, ** and *** T UReEET & FAE: 10%, 5%
¢ N\ 878 Appendix D Statistical Tables
and 1% @rderdr &0 W ardehar a1 R forar s
TABLE D.1 Exiingl
Zad &l B | 'S‘::;:’r::’;’d':’ | PrO=2<19=04750
Disribation T Pr(Z21.96) = 0.5 - 04750 = 0.025

(i) et & ot 7 WS w erea: forEd gw
Tgfed wa Aed & ged A FHAEY |

(i) S TR F e FA 3G A AT
wighar &1 IugnT fahar wr ® 7 3 IR e
RO AT |

. (i) IR aRON ¥ FEUE 9T & ARA HIfT |

(iv) @3l eEdw wdewr wioessr (Hausman test
statistic) @1 I 15.90 ¥ 41 p-A 0.006 2,
@ | o Rer weE disd & smen Aghow
HE A W gAd 7 T IR Bg ERU
AT |

2.1 | 4821 4826 4
2| 4861 4864
23| .4893 48

124 4918 49 i 49

L 2.5].4938 4940 4941 4943 4

2.6 | 4953 4955 4956 4957 .

27| 4965 4966 4967 4968 .

2.8 |.4974 4975 4976 4977 A4S

29| .4981 4982 4982 4983 .

3.0 | 4987 4987 .4987 - 4988 .

A9
| 4932 .
4949 .
4962
4972 .
4979 . X
4985 4986 4986
4989 4990 4990

Note: This table gives the area in the right-hand tail of the disiribution (i.e., Z > 0). But since the normal distribution is
symmetrical about Z = 0, the area in the left-hand tail is the same as the area in the corresponding right-hand tail. For cxample,
P(~1.96 < Z < 0) = 0.4750. Therefore, P(~1.96 < Z < 196) = 2(0.4750) = 0.95.

P.I.O,
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\‘ 880 Appendix D Staristical Tables
Appendix D Statistical Tables 879 3
TABLE D.2 St TABLE D.3 Upper Percentage Points of the F Distribution
Percentage Points of Pr(t > 2.086) = 0.025 Example
the ¢ Distribution 8 g5 8 Pr(F > 1.59) = 0.25
Pr(t>1725)=005 fordf=20 5%area
Source: Fom E. S, Pearson and Pr(F >242)=010 fordf N =10
H. O, Hanlley, eds, Biomerrika  PT(It} > 1.725)=0.10 19 area
Tables for Statisticians, vol. 1, 3 Pr(F >3.14)=005 andN;=9
3d ed., table 12, Cambrid,
f UniversiyPro, Newsot, Pr(F > 5.26) = 0.01
1966, Reproduced by 0. 3.14 526
permission of the cditors and ¢
trustees of Riometrika.
330 189
1328 345 340 : 1328,
505 495 ass 47 hes
: }g;; ; s 110 107 1055 996 9.89
137 a9 18 s S
1319 398301 305 301 292 290
1318 5] 6. 453" 439, 428 421 . 403 400
B it 7 109 978 915 875 BA7 826 787779 172
<1316 1 1708 152060 2485 LBz 1.2 ST AT 170, 169169 168
1315 11.706 | 2056 | 2479 00307550796 288 283 278 275 207 1200 26k 267
1:314 | 1.703 | 2.052: | 2.473 w835 412" 3077 387" 379 33 TR Vided 360 357
1313 | 1700 | 2048 | 2467 845 785 746 719 699 684 672 662 654 . 647
22 | 0683 | 1311 | 1699 | 2045 | 2462 167 166 166 165 164 164 163 163 163 162
30 | 0683 | 1310 | 1697 | 2042 | 2457 2925281 2730 267 262 289 'i286 28428 250
: ' 446 407 384 369 358 350 344 0 339 335 -331 328
o L o] 130 ke 202t | 2z ’ 7 701 663 637 618 603 591 58 573 567
60 0.679 | 1.296 | 1.671 2.000 2.390 0.-13 865 759 7. { 5 i ; v : 55, 7
120 | 0677 | 1.289 | 1658 | 1980 | 2358 25 151 162 163 163 162 161 160 160 159 159 158 158
co. | 0674 | 1282 | 1645 | 1960 | 232 o 10336 301 281 269 261 255 251 247 244 242 240 238
— 05 512 426 38 36 348 33 329 323 348 314 310 307
m}. ",:m-lk'mwiymmemmummmnmm.inmuu;u.l.,,,,,m...,i,..,,,mm 01 106 802 699 642 606 580 561 547 535 52 518 511
1l

Source: From E. S. Pearson and H. 0. Hardey, eds., Biomerriku Jubles for Statisticians, vol. 1, 3d ed.. table 18, Cambridge University Press, New York, 1966,
Reproduced by permission of the editors and trusices of Biomen k.

P HIF O
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Appendix D

Statistical Tables 881

162 1.60 159 159 1.58 158 .25
246 <242 207 2B T 23 2M U am o a; an'ame i mp
322 315 312 308 304 202 301 297 297 295 2947 293 05
552 536 528 520 512 507 503 496 495 491 488 486 .01
157 %156 156 NS5 155 1S4 154 153 1530 153 1531y Los
23 230 228 225 223 22 221 219 218 217 207216 A0}
301 294 290 286 283 280 279 276 275 273 272 ‘271 08
496 481 473 465 457 452 448 442 440 436 433 4310 0
(Continued)

& b,
F "2939

N

882 Appendix D Statistical Tables

TABLE D.3 Upper Percentage Points of the F

29

Distribution

SRR

(Continued)

POk
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Appendix D

Statistical Tables 883

292 0% 3 262 o1
138 1:36 135 1345 1, 1.3 1.31 25
186 . CLNBET R79 . 126 7R NIV X0 T6F 67 h6S. | Kes 163, 10 2
223 216 211 207 203 200 198 194 193 191 189 188 .05
345 o 300- 292 284 276 270 267 260 238 255 251 -24% 0
137 7, 1367 135 - T3 133 0133 p32 <13k 33y 1300 30 c129.0 28
KB4 N79Y T ) VTS A5 169 <168 165 164 163 ¢ 162 L16F7 A0 T
220 212 208 204 199 197 195 ©191 190 188 186 -1.84 .05
309 294 286 278 269 264 261 254 252 248 244 242 O
(Continued)

ik
3. 2939

884 Appendix D Statistical Tables

B

T

31

TABLE D.3 Upper Percentage Points of the F Distribution (Continued)

- 250
127
1.63
1.88
241

15

1.60

183

a3

157 1.55
179 . 175
225 218

PO
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\; 886 Appendix D Staistical Tables
; v Appendix D Statistical Tables 885 E::e';EP?r;:ma % Example 25% area
o Points of the x* * P SRS 9% i
Distribution Pr(x? > 23.83) = 0.25 for df = 20
Pr(x? > 31.41) =0.05 59% area
7

0 1085 2383 3141

11.8076.
124613

18.9392...

29134211 0142565 17.7 19.7677. -
30 13.7867 14.9535 18.4926 20.5992
: 3077 1507065 1 220645 T 265093 290505
21 ~ : 50l 279907 297067 0t 3235740 NV 347642 376886
: 2: :.?; :.?: :.]7: :ﬁé’ 163 158 148 144 139 133 128 .01 : 60 35.5346 -~ 37.4848 ' 40.4817 43,1879 46.4589
T R R ,';:, S VIR AR L0 uer 10 G0 -as 70 432752 454418 487576 517393 553200
167 157 152 146 139 {i: 1245 148 IA7...143 108100 - 0 80 51.1720 53.5400 57.1532 603915 642778
Tor a8 16 A3 TR AR e i TR T e s D 9% 59.1963 61.7541 65,6466 691260 732912
; : : 59152 1477 136 132 125 135 100 o0l 100 | 67.3276 70.0648 < 742219 779295 823581

*For df greater than 100 the expression JZ?— 2= 1) = Z follows the standardized normal distribution, where k represents
the degrees of freedom.

P AN,
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:3363- 315284
1273363 . - . 32,6205

283362 33.7109
244776 293360 34.7998
33.6603 393354 45.6160
49.3349 56.3336 63.1671
'59.3347 66.9814 74.3970 e 91.9517
69.3344 77.5766 85.5271 95,0231 104.215°
711445 79.3343 88.1303 96,5782 . 101:879 - - 106.629 112329 116321
80.6247 89.3342 986499 107565 113145 . 118.136 124116 128.299

190.1332 99.3341 109.141 118.498 124342 . 129.56) 135.807 140.169

Source: Abridged from E. S. Pearson and H. . Hantlcy, cds., Biometrika Tubles for Statisticians. vol. 1, 3d ed., table 8, Cambridge University Press, New York, 1966.
by permission of the cditors of Biomerrika.

A
ry 2939 35
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TABLE D.SA  Durbin-Watson d Statistic: Significance Points of d; and dy at 0.05 Level of Significance
e G

1798 1R
1792 1146
181789 116)
30 1786 1175
7 1276 1.238

1336
: 1369 3371910
L1801 1428 1834 1399 1867 1369 :1,901
1801 1453 1831 1425 1861 11.397. 1893 1369 1928
1801 1474, 1829 1448 1.857 1.422 1.886 1.396 1916
1801 1494 1827 1469 1854 1.445 1881 1.420 1.909
1802 15127 1827 1489 1852 1.465 1877 1442 1903
1758 1571 1803 1.528 1826 1506 1850 1484 1874 1.462 1898
9 1788 1665 1:817 1637 1832 1622 1.847 1.608 1862 1.594 1877
1778 1748 1789 1738 1799 1728 1.810 1718 1820 1707 1.831 1697 1841 1.686 1852 1.675 1.863 1.665 1874

1751 1.542
1.755 1552

PO
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40 1246
45.1.288

Note: n = number of

variables excluding the constant term.

a9 123 1

1.198

1:245 -

11531
1165 1
176 3
1187

T

37

a3

501324 1288 1164 1587
551356 1320 1120971592 1472
601383 1.350° 1. 1.249 1598 1214 1.63
651407 137714 1.283. 1604 1.251

Suwures Th‘shbkis:nuknsimoﬁltwip'mlb-b'-—‘lmﬁkﬁdkmﬂ\l‘eﬂme.ESl\'hndK.J.Whit. b
with l:xv:rlnc ‘Small Samples or Many Regressors,” Econometrica, vol. 45, November 1977. pp. 1989-96 and as corrected by R. W. Farcbrother, Economtetrica, vol. 48.
Scpmnb:rlm.p.lsﬁkewimdbymmuf&mﬁem

“The Dutbin-Watson Tes for Serial Correlation 7001429 1485 1400 1343 1578 1313 1611 1283
75 1448 1422 1529 1395 1557 1368 1587 1340 1617 1313

80 1466 1515 1.441 1541 1416 1568 1.364 1624 1338 1.
851482 1528 1458 1551 1.435 1.578 1411 1603 1386 1.630 1362 b
90 1496 1.540 1.474 1563 1452 1587 1.429 1.611 1406 1636 1383 1336 1714 1312

95 1510 1552 1489 ‘1.573 14681596 1.446 1618 1425 1.642 1.403 1.666 1.381 1.690 1.358 1715 1:336 1741 1313 1767

3 ' > e /'— S & =Y . 3 t dvaluelsle&sthafﬂzss 100 1522 1.562 1.503 1.583:1.482 1604 1462 1.625 1.441 1647 1.421 1.670 1.400 1.693 1378 1217 1357 1741 1335 1.765
EXAMPLE 1 Kn-.406.ndk =4, dlh_ 1~?35 and dy .}721 ‘"?c?':fw.’:". Edreater than 1.721. there i; 150 1611 1637 1.598 1651 1584 1665 157 1679 1557 1.693 1543 1.208. 1530 1722 1515 1737 ‘1500 1752 1.486 1767
there is evidence of positive first-order serial correlation; if it is gt i 200 1664 1683 1653 1693 1643 1706 1,633 1715 1623 1225 1613 1735 1603 1746 1592 1757 1582 1768 1571 1779

no evidence of positive first-order serial correlation; but if d'lies between the lower and the

upper limit, there is inconclusive evidence regarding the presence or absence of positive

first-order serial correlation.

Jid LG
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0019 207
0974 2038

xm wu
1340 1991
ms 1660 143: 1sn 1474 .ssz 1462 1896

) HS! 1?99 1444
1,791 71550 YSD? 1539 Il] 528 1,821 ISM 1336 1507

205

v:_éq

Note: n = number of observations.
k' = number of explanatory variables excluding the constant term.

Source: Savin and White, 0p. cit., by permission of the Econometric Socicty.

(700)



