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CORRECTED T(q)-LIKELIHOOD ESTIMATOR
IN QUADRATIC STRUCTURAL MEASUREMENT ERROR REGRESSION MODEL

A quadratic structural measurement error regression model is studied. Variance of error in output is assumed to be unknown. The corrected
T(q)-likelihood estimator is constructed. For the case as the sample size tends to infinity and parameter q depends on the sample size and tends to
1, a sufficient condition of strong consistency for the estimator is given.
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1. 6)JC*
 !"#$%&'(! ")*)+, -.! /0(,1'&2 &'$2&23&2 4!$0/)&&% .'"'./,)., , 5!.(2 ,62+'&!#! 4!&,6) 2 .2*0&0 " /2$7&!8 -!-

/'.9&'8 -.0 :9 6,(26&!(, .,62. ;!/'*2&4) 606<'(0 .!"#$%*)=<76% / .)(4)9 &'$2&23&!: (!*'$2 &) <.0/)$!(, -.!(2>4,
+)6,. ;.0 *!6$2*>'&&2 /09!*, <)4!: 606<'(0 &) ,6<)$'&03 .'>0( 4!$0/)&7 / .)(4)9 ?)#)<!(!*!/!: &'$2&23&!: (!*'-
$2, /)>$0/0( /0%/0/6% /-$0/ 60$!/!: /")=(!*2: .'"'./,)., 2 .2*0&0 &) .!"/0<!4 4!$0/)$7&09 -.!@'62/. A46-'.0('&-
<)$7&2 *!6$2*>'&&% !6<)&&29 .!42/ [3, 5] -!4)")$0, B! -.0 "?,*>'&&2 4!$0/)&7 ") !6&!/&0( <!&!( !?!/'%"4!/! /2*?,-
/)=<76% "?,*>'&&% /0B09 #).(!&24 6-'4<., "2 6/!:(0 /$)6&0(0 +)6<!<)(0, %42 (!>,<7 ?,<0 &' 4.)<&0(0 +)6<!<2 "?,-
*>'&&% 606<'(0. C!4.'() *$% /0-)*4, .'"'./,)., -.%(!4,<&!: 5!.(0 -!4)")&!, B! / .')$7&09 606<'()9 /092* &)
,6<)$'&03 .'>0( 4!$0/)&7 /2$7&!: -!/'.9&2 &' -.!%/$%=<76% / +06<!(, /0#$%*2 [3]. D [2] .!"#$%&,<! ")*)+, /09!*,
606<'(0 4!&2+&03 .'"'./,). – .2*0&) " /2$7&!8 -!/'.9&'8 &) ,6<)$'&03 .'>0( / ")$'>&!6<2 /2* /2*&!1'&&% ()60
.'"'./,).) *! ()60 .2*0&0 2 ?,$! -!4)")&!, B! / +06<!(, /0#$%*2 /092* &) ,6<)$'&03 .'>0( 4!$0/)&7 / 4$)60+&!(,
6'&62 &' 6-!6<'.2#)=<76% /")#)$2 2 <2$740 +)6<0&, .'>0(2/, %42 /2*.2"&%8<76% -!/<!.)(0 @04$2/ 4!$0/)&7 -.0 6,<<=/23
(!*,$%@2: )(-$2<,*, (!>&) ,(!/&! //)>)<0 ,6<)$'&0(0. D)>$0/0( /0%/0/6% <)4!> -.!%/ 60$!/!: /")=(!*2:, B! /0-
&04)= / 606<'(2 .'"'./,).-.2*0&) -.0 "?,*>'&&2 .,9, 606<'(0 -'.2!*0+&!8 60$!8 -.0 *!6$2*>'&&2 /09!*, 606<'(0
&) ,6<)$'&03 .'>0( 4!$0/)&7.
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F,< .2/&%&&% (1) /2*-!/2*)= /0(!"2 &'.!".0/&!6<2 -!<!4, / !?'=(2 .2*0&0 & , (2) – ,(!/) &'-'.'<24)&&% &) </'.*23
('>2 4!&<)4<, <2$! – .2*0&)  , (3) – ,(!/) &'-'.'<24)&&% &) /2$7&23 "?,.'&23 -!/'.9&2 .2*0&0 S , (4) – *0&)(2+&) #.)-
&0+&) ,(!/), %4) /2*-!/2*)= .2/&!6<2 <0642/ &) /2$7&23 -!/'.9&2 .2*0&0.

C <!+40 "!., )&)$2<0+&!: ('9)&240 ")*)+) 64$)*)=<76% " 42&'()<0+&09 ,(!/ (('9)&2+&09 /'%"'3) (1) – (3), %42 &'!?-
92*&! ")*!/!$7&0<0 *! ")6<!6,/)&&% /).2)@23&!#! -.0&@0-,, 2 *0&)(2+&!: ,(!/0 (4), %4) = -.0.!*&!8 *$% /).2)@23&!-
#! -.0&@0-, G)(2$7<!&)-H6<.!#.)*674!#!.

I$% /0/+'&&% ")*)+2 /04!.06<)&! (!*'$7 [1, 4], %4) ?,$) -.!<'6<!/)&) &) -.04$)*2 -'.'92*&09 -.!@'62/ *$% ")-
*)+ *0&)(240 .'"'./,).2/ , 5!.(2 <2$ !?'.<)&&% " .2*0&!8 " /2$7&!8 -!/'.9&'8. J)<'()<0+&) (!*'$7 -.'*6<)/$'-
&) / )(-$2<,*&09 -).)('<.)9 ia 4!$0/)&7 .2*0&0 <) .,9, .'"'./,).) $
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;.0 @7!(, 4!'52@2=&<0 rnp /0"&)+)8<76% +'.'" )$#'?.):+&2 5!.(0 /2* -'.1!#! *! <.'<7!#! -!.%*4, " 4!'52@2=&-
<)(0, %42 /0"&)+)8<76% +'.'" 4/)*.)<,.0 /2* 5!.( 4!$0/)&7 (4!!.*0&)<&09 5,&4@23). I$% -!?,*!/0 4!!.*0&)<&09
5,&4@23 /04!.06<)&! ('<!* *!-!(2>&!: !?$)6<2, %403 &) /2*(2&, /2* 4$)60+&!#! ('<!*, /.)9!/,= /04!&)&&% ,(!/0
&'-'.'<24)&&% /0B' .2/&% &'"?,.'&!: /2$7&!: -!/'.9&2. I$% !@2&40 <!+&!6<2 !<.0()&!#! .!"/'%"4, -.03%<! -!90?4, ,
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' '
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!?$)6<2, -!90?40 ,(!/0 &'-'.'<24)&&% /0B' .2/&% /2$7&!: -!/'.9&2 /*)$!6% -!4.)B0<0 / 100-500 .)"2/.

3. :()OHFQ%&&R ).O(#(L #I"S/(FHL *1. IDCFQ%&&H 1CMC ).)J%/. *%1H(F.$&(T ).O(T
 !"#$%&'(! ,62+'&03 4!&2+&03 .'"'./,). " .)*2,6!( &0>&7!: !6&!/0 0,2 (.  ,9 .'"'./,)., /2*?,/)=<76% <2$740 /

#!.0"!&<)$7&23 -$!B0&2.  !"#$%*)=<76% -!/'*2&4) 606<'(0 ") 50-80 -'.2!*2/ 4!$0/)&7 -! #!$!/&23 5!.(2. ;.!)&)$2-
",=(! .')4@2: /")=(!*2: .'"'./,)., 2 .2*0&0 -! #!.0"!&<)$7&23 Oy 2 /'.<04)$7&23 Oz /26%9.

K)6<!<) "!/&21&7!#! "?,.'&&% -.03()=<76% ?$0"74!8 *! .'"!&)&6&!:, *$% -'.1!#! /0-)*4, /!&) 6<)&!/0<7
"00

3,328 1/6. ;.03()=(!, B! "!/&21&% -'.2!*0+&) 60$) ()= )(-$2<,*, 4!$0/)&7 0,5(
 ! "M # ) E; 6-2//2*&!1'&&%

()6 .'"'./,)., 2 .2*0&0
 ! "" 01,0" . E) .06. 1, 2 -!4)")&! "(2&, 60$!/!: /")=(!*2: .'"'./,).) 2 .2*0&0 -! !6%9 Oy

2 Oz /2*-!/2*&! &) -'.2!*2 *! 150 6 (-.0?$0"&! 80 -'.2!*2/ 4!$0/)&7 ") -'.1!8 5!.(!8). I$% ?2$71 *'<)$7&!#! /0-
/+'&&% &)  06. 1  , 1 ! .!"#$%&,<! @2 > "&)+'&&% &) ('&109 2&<'./)$)9 +)6,.
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'-3('7 '(,(; !#"2+*%& (-"+:'3:<890: 07-/"!#"2+*%&( 8# )'7!+"6% -%&(). =+2%8*(> %08+8*(> -"+:' '(,(; $+"2 1 -/"%-
+)#2( */ &"#8*(2( -/"%+)7 1+'*%?*9+!+ 167)@/**:. A08#3/*% "/@(2( &+3('#*9 '%)078*% [2] %, 1#'):&( '%)2+'% '%) !%-+-
8/1( -"+ */;87'#**: &+3('#**:2( 1 '3#0*(2( B#08+8#2(, "/@(2 12%*( "/#&.%> */ 0-%'-#)#5 1 B#08+8+< 1+'*%?*9+!+
-/"%+)(B*+!+ 167)@/**:, ,+ 5 8#&+@ 0'%)B/**:2 */708#3/*+!+ "/@(27 &+3('#*9 % '-3('7 '(,(; !#"2+*%& 0-/&8"7
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 ! "" 01,0 , #2-3%87)7 12%*( 1+'*%?*9+4 0(3( -"(>*:8+ 0,5(  ! "M " ) D. D# "(0. 3, 4 -+&#1#*+ 12%*7 0(3+'+4
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 !"#$%&%' '()*+, ,+ -"+./0 12%*( 0(3+'+4 '1#52+)%4 '%)67'#5890: 1# *#:'*+08% '("#@/*+4 2+)73:.%4 (-+ +0% Oy %
-+ +0% Oz), '-3('7 '(,(; !#"2+*%& (-"+:'3:<890: 07-/"!#"2+*%&( 8# )'7!+"6% -%&(). =+2%8*(> %08+8*(> -"+:' '(,(;
$+"2 1 -/"%+)#2( */ &"#8*(2( -/"%+)7 1+'*%?*9+!+ 167)@/**:.

3. 9!"&)*5!
="( #*#3%1% -+'/)%*&( 0(08/2( -%) )%5< !#"2+*%B*+!+ 0(3+'+!+ 167)@/**: "+1"%1*:<890: )%#-#1+*( &+3('#*9

1 )+-, 6%3:- % 1#"/1+*#*0*+< B#08+8+<. F .(; '(-#)&#; 0-+08/"%!#<890: :'(,#, ,+ "+63:89 -"+./0 07885'+ */708#-
3/*(2: 2+)73:.%: &+3('#*9 ()3: '0%; 8"9+; B#08+8*(; )%#-#1+*%'), 07885'(> '-3(' &+3('#*9 '(,(; !#"2+*%& %1 0'+42(
B#08+8#2( (-/"/'#@*+ -"+:'3:5890: )3: )+- % 6%3:"/1+*#*0*(; B#08+8 167)@/**:), ,+ 5 0'%)B/**:2 */708#3/*+08%
"/@(27 &+3('#*9.  % 16%39?/**:2 B#08+8( 1+'*%?*9+!+ 0(3+'+!+ 167)@/**: -"+:' 2+)73:.%4 08#5 6%39? 07885'(2, #
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FORCE INTERACTION OF RESERVOIR IN THE FORM OF TRANCATED CONE
AND LIQUID WITH A FREE SURFACE IN THEIR COMBINMED MOTION

The problem of force interaction that occurs in the system reservoir-liquid under the action of periodic force in the resonance frequency zone,
in a small neighborhood of resonance and greater than the resonant one is under consideration. Behavior of the system is considered within the
framework of nonlinear model on durable time interval.
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