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Measurement Errors and Statistics

Abstract

In this lecture we illustrate several measurement errors issues and their
statistical analyses arisen in Government Statistics, Econometrics and Financial
Econometrics. We argue that there are some common structures and methods in many
statistical problems and it shall be beneficial for many statisticians to think the roles of

measurement errors and their statistical analyses in the ara of Big-Data.
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00000000 px100000000 (endogenous variables) Y, 0O OO &, 00
000 (exogenous variables, 0 00000 OO instrumental variables) 0 000 Z; O
O0oo0o0ooooooOoooOo0oooooooboobO v, 00000

(17) Y; :Si(zi)"i_vi (i: 1,"',72)

00000000000000000 (Yi,Yy,)' 0000000000000 Yy 00
00 Gyx1000000 B, 00000000 Z; = (Z;,Z,,) 00000K; x100
0000+, N0,/ 00000000« 0000000000000000

(18) Y = 5I2Y2z‘ + ’Y,1Z11' +u; (t=1,---,n)

000000000000 00 wO00000,00¢20000)Gx1(p=Ge+1)000
D00000Y:;= Y, Yy) , Kx1 (K=K +K)000000000 Z; = (Z);,Zy,)
0000000 (reduced form) 00O 0O

(19) Y= H/Zi +V;

0000000000 V;000000000000,00000 Q00000000
000 B8=(1,—-6,) 00000000

(20) A = (v,,0)

ooboooboobbooobooobooobooooboobboobboon
oooobobooobobouooboboboUoUb Kx1oooboooob z; 00D
00 (instrumental variables) 000000000000 O0-00000000000OO
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0000000000 (boo)booooOooUUoOoooOoOo

(21) I=(Z72)'2ZY , C=Y (Ig-Py)Y

D000([@00nxp00Y=(y)(y;0 Y, 0000000),nxKOO Z=(z)(z
0Z000000),nxn00P,=%Z2Z)"'Z000K@mOO0Oo000O000)
Anderson and Rubin (1949) 00 0000000000000 00000O000000O
000 (limited information maximum likelihood estimator, 0 0O LIML) 0 00000

(22) (G~ AC]b=0

0000000000 A O00000000000b=(1,-b,) 0000000 pxp
0000
(23) G=Y(P;-Py)Y
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0000000001980 0000 T.W.Anderson, 0000000000000 O000OO
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00000 Takeuchi-Morimune(1985) 00000000000 (1985) 0000000 M
OoooooooooOo0ooooOooobo0ooooooObo0o0ooooODOOo0o0ooooDDon
0000000000000 00 Anderson et. al (1985) 000 00 OO Chamberlain
(2007, Econometrica) D0 0000000000000 00O0C0O0O00000OO0O00OOO
000000000000000000000000 Anderson (2011)00000000
oo0oooOO0o0o0o0ooobooboooOOO0o0ob0oOoOoooOoOoOOOOO0OoOOobOOnOon
000000000000000 (GMM) 1°0 Owen (2001) 00000000 (empirical
likelihood method) 0 0 0O 0 O Non-parametric0 D00 O0000000000000O0O
00 (Econometrics) 0000000000 OOO Hayashi (2000) 000 (2011) 000
ooooooo
OO00O2o000000000000000000000000000D0 KODOODO
000000000 maeny wnstruments0 00000000000 00O00O00O0OO0OO0O
000000 weak instruments 0000000000000 O0O0O0O0OO0O0CODOO
ooooobooooobooo, 000000 KOoooooooooo K ,uooooo
K,/n—c(0<c<1l,c0000)00000000000O000O0O0DOOOCOOOOO
OooooOooooooGUOoooooooobooooooooOoDODOOoOoboOoOoOoOon
Oo0oO0oo0ooooooooOon
OoooOOoOOOO0O0O0ODbODbODb0O00<cecx1DbO0OO0O0ODODOODOOOOOOOOOOOOO
00000000000 0000000D00 Kunitomo (1980)000000000000
000000000000 0000000 Anderson, Kunitomo and Matsushita (2010,
2011), Kunitomo (2012) 00000000 (limited information maximum likelihood
method) 0000000000000 O0OOOOOO
ooooooooooooooooooboooooooooOoooooOoOoboOooooon
O0000000000000000000O0OooooOoOOOOOOOOOO0O0O0O00
oooob¢=1,.--,NOOOOOO¢t=1,..., 70000000 Y,,Z, 0000000
oooooooooooood w,w (i=1,---,N)ODODOOOOOOOO

(24) Yie =B You +v1Zuit +ni+ugy (i=1,--- N;t=1,---,T)

0000000000000000000000 Y= (Y, Ys,), 00000000
Z, 000000000
(25) Yy =HZy+m+ Vi

ooooboooobooboboobooboobooboooobobo NOUODODODDOoDo
ooooood w,m (e=1,---,N)0O0O0OO0O0DOOOO0O00OOO0ODOOOOOOOO

YOOoOoDO000 Godambe (1960) 000000000000 O0 (estimating equation) 000000
000000000000 0000000O00000000000000000000 Hansen (1982) O
GMMOOOO0OO0OO0OO0O



O (Incidenral Parameters) 0 00 0000000000000 000O00O0O0DOOOO
00000000 NOOOOO0O0TOO0000000000000000000000
0 (Ys2;,) 000000000000000000000O00000OO0¢t00000
0000000 AY;=Yy4—Y4—1, A2y =24—-72,;, 0000000000 =;00
0000000000 (difference) 000000000000 O00O0O0O0O0OOOODOO
0000000000000 2z,000000000 yg—s(s>1)000000000
ooo0oooooooo Zg=Y,,— 000000000000 0000000000
0000000000000 0000000000000000000 Dynamic Panel
Structural Equation O 0 O 0 Akashi and Kunitomo (2010, 2012)0 000000000
0 (@oOo0o0)0o00bo0oo00o0o00oo0oo0o0ob0O0oo0o0o0n0 (PLIML)DODOOO
000000000000000000000O00O0000000O000O000000 (O
00000000000)00000000000000000000O000OO00

1
(26) v =c [Yit — Wit o yiT):|
D0D00000D000D00000 (forward-filter, 100 ¢ = (T — #)/(T —t +1),¢ =

1,.,7-1,T>2)00000000000000000O00O0

1
(27) ng)_l = by [Zitfl - E(Zit—Z + -+ 2z + Zi(—l))} )

0000000000000000 (backward-filter, D00 b2 = ¢/(t+1),t =1,...,T—1)
000000000000000000000000
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ugbobooobuoobobooobboobooobooooboobboobboan
gboboobobuooboboobobooobooobooooboobboobbooan
uboboobooboboooooboooboboobooobbooboooobooooboooogon
goboooobbooboooboboooboooobboobobobooobbooooon
goooobogboboobooboooo

ggboboooboobboooboooboboobooboboobooboboobobooDbo
O000000000000000 Fuller (1987) 0000000000000 0OO0OO
0000000000000 0000000000000 Carroll, Ruppert, Stefanski
and Crainiceanu (2006) 00 0000000000000 0OOOOOOOOOOOOO
uboboooboobooboooobbooboooboooooboobobooboobooaon
0000000000000 ¥,00000 (identifiable)J 000000000000
00o0o0o0oo0oo (13)00 (149000ooo

(28) Yij=&+p+Uy; (t=1,---,n;5=1,--- k)

000000000000 mOO0 (m<p)DOOO0OOOOO £;B:c gooooooo
(14)000000000000000O0DO0OODODODOO00000DODODODODODODOO

0000000000000000000 X,0
k
. 1
B, = ——
F—14
000000000000 0000000000000000000000000000

(29) (Yi — Yi)(Yi; = Y3
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oobooobooooboooboooooobooobooooobooboObDD k=20
Guouooooooo FEDDDDDDDDYU'DDDDDDD FgDDDDDDDDDD
OO00O000D00D0000000 Koetlarsk:DOOOOOOOOOOOOOOOODOD
00000 iid. 000000 (Ys1,Ye)0ODOOOO ¢¥(u,up) 000 EOOOOO

%68 00(0.u2)
" 0,u2
(30) $e(t) = exp [ /O . (g”ﬂu Z)duQ]

O00000000000000000Tong and Vuong (1998) 0000 OOOOOOO
0000000000000 000000000000000O0O0 Schennach (2004) O
oboboboobboooobooboooooooobogooooooogonoo

D0000O00oooooon
198000-19900 00 00000000000000000000D0O0O0000O0DO0O0
000 (co-integration) 0000 0000000%00000000 Engle and Granger
(1987) D0 000DD000O0DO00000D0DO000D DO Jonhansen (1991) 0 0 O
000000000000000000000O0pO000000Y,;000000000
000 Z000000000Y,;(G=1,,¢9000001,(G=1,--,1),I1*00
00

q
(31) Y, =Y ILY, j+I0"Z; +V;,i=1,---,n

7=1
O0000D0D (31)000000000000000000000mMO0D0 V,;0:40
O0D0000000000000Z00000000000000000000000
D00MO000000000000000000000000 B;000000

q
(32) AY;=B\Y;1+ > B,AY, ;1 +II"Z; +V;
j=2

goboobooobbooboobbooboobboobbuoobbooboon

q
(33) AL, — > AL =0
j=1

0000000000000 0O0O0O0000000D0DODD0O0ODO000 B(ODODO 1'[*/)
00000000000000000000000000000000B¥ 000000
Uy, 000bogobogagboabod

(34) X; =B'Y;

00000000000 pxqUOB(p>¢q>1)0000000000 (32)00000
OB, 000000O0DOO000ODOOOODOO0O0OODOOOOObDDOObOOODD
0000000000000 0000000000000000000000 Anderson

2oppooOoooOoooooooooo
BEngle and Granger (1987) 000000000 (2011)8000000000
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(1951), Anderson (1984) O 00000 (D0 ODO0OU0DOOOOOOOODOOOOOOO
O00000000000000000000 Anderson (1984) 0000000000
oboboboboboobobooooboooooooooooooooon

ubboobboobuoooboogbbooobboobboobboobobooan
ugbobooobuooboboobobboobboobboooboobboobobooan
uboboooboobooboooobbooboboobboooboobboobobooaon
uoboooboobooboooobooobooobooooboobbooboobooan
gobooobooboobboooboooboobboooobboobboobobooon
gobooobooboboooboooboooboooboboobboobbooon
oboooboooobo

4 0O0obOogooooon

gooboboboboobooboboboboboboooobobobobon
000000000000000%“00D0000000000000000000000
vboboobobobobobobobooboboboboobooboobooboobobn
ubobooobuooboooboooboobbooooboobboobobooan
uoboooboobooboooobboobooobooooboobboooboobooon
ooboooboobboooboooboobbooooboboobboobobooon
gobooobboooboonooooboobobooboobogn

<03(00000000000 225-Futures) 000 >

goboooboobobooobbooobooobooobboobboobbooon
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0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
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000000000000000000000000000000000000000
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O0000000000000000000000000000 Kunitomo and Sato (2008,
2011) 000000 D Separating Information Maximum Likelihood (SIML) method O
D0000000rxpO00000Y=(Y())0O0OO0DOO

(40) Y =nP,C; ' (Y - Y)

DDDDDDDDDDDDY():lmXJyZ),

W rew= ([Tl be ).

1 0 --- 0 0 1 0 0 0
1 0 0 -1 1 0 0
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1 I 10 0 -1 1 0
1 I 11 0 0 -1 1

opoooo (1999) 0000
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000000 (Integrated Variance-Covariance Matrix)

1
(43) S = / o2 (s)ds

0
0000000000 (separating information maximum likelihood estimator, O O
SIML) 0 Y = (y;) 00O

- 1 & '
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k=1

oo0oooooooooon
. 1 n /
(45) Yy = o Z a;;iyzy;é )
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Ubobobob0obn—-o0c000000O0OO0OOODOODOODOODOO

(46) G = An sin? [3 (2’“_1)} (h=1,---.n).

2\2n+1

D00000000000000000000000000000000000000
fafufslsfslsls
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0000000000 AMO000000000000000000 b0 Kunitomo (2013)
00000000000000000000000,000000000000000
0000000000000000000000000000

0000000 SIMSOOO0O00O Sato and Kunitomo (2011) 000000000
Y@ 0OOD0DO0OO0OO X(t)0000000
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goboooboobbooobooobooobooobboobobooobbooon
vbobobobobooboboboboboboooooboboboooooon
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