
Irxqgdwlrqv ri Prghuq Pdfurhfrqrplfv

Ehq M1 Khlmgud
Xqlyhuvlw| ri Jurqlqjhq

Dsulo 5335

Sureohp vhw iru Fkdswhu 48
Wkh txhvwlrqv zlwk d vwdu +I, duh gl!fxow1

Txhvwlrq 4

Zh h{whqg wkh frqwlqxrxv0wlph UEF prgho ri Fkdswhu 48 e| dvvxplqj pruh jhqhudo suhi0

huhqfhv dqg whfkqrorj|1 Lq sduwlfxodu/ wkh iholflw| ixqfwlrq +�+�,/ dsshdulqj lq +4814,, qrz

wdnhv wkh iroorzlqj irup=
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4� 4@�f
> +4,

zkhuh �f lv wkh lqwhuwhpsrudo vxevwlwxwlrq hodvwlflw| dqg X+�, lv wkh vxe0iholflw| ixqfwlrq

zklfk ghshqgv rq frqvxpswlrq +F+�,, dqg ohlvxuh +4� O+�,,=
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= +5,

Zh dvvxph wkdw wkh surgxfwlrq ixqfwlrq +48145, lv uhsodfhg e| d pruh jhqhudo FHV ixqfwlrq

ihdwxulqj d frqvwdqw hodvwlflw| ri vxevwlwxwlrq/ �gu=
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k
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= +6,

Wkh uhvw ri wkh prgho lv xqfkdqjhg/ l1h1 wkh krxvhkrog exgjhw lghqwlw| lv +4816,/ wkh QSJ

frqglwlrq lv +4818,/ dqg +48146,0+48147, dqg +48149,0+4814:, duh doo vwloo dssursuldwh1

+d, Suryh wkdw wkh h{whqghg prgho lqfrusrudwhv wkh xqlw0hodvwlf prgho vwxglhg lq wkh wh{w

dv d vshfldo fdvh1

+e, Xvh wkh phwkrg ri wzr0vwdjh exgjhwlqj +zklfk lv glvfxvvhg lqwhu dold lq Vhfwlrq 4917 ri

wkh errn, wr vroyh wkh rswlpdo sodqv ri wkh uhsuhvhqwdwlyh krxvhkrogv1 Vkrz wkdw wkh

Hxohu htxdwlrq iru ixoo frqvxpswlrq lv jlyhq e|=
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zkhuh SL +�, lv wkh wuxh frvw0ri0olylqj lqgh{=
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Klqw= vwduw e| srvwxodwlqj wkdw ixoo frqvxpswlrq dqg vxeiholflw| duh uhodwhg dffruglqj

wr=

[+�, � F+�, .Z +�,^4� O+�,` @ SL +�,X+�,= +9,

+f, Ghulyh wkh pdujlqdo surgxfwlylw| frqglwlrqv iru oderxu dqg fdslwdo1 Uhodwh wkh zdjh

udwh dqg wkh lqwhuhvw udwh wr/ uhvshfwlyho|/ rxwsxw shu zrunhu dqg rxwsxw shu xqlw ri

fdslwdo1 H{sodlq wkh uroh ri �gu lq wkh idfwru ghpdqg htxdwlrqv1

+g, Vkrz wkdw wkh �juhdw udwlrv� uhvxow vwloo krogv iru wkh h{whqghg prgho vwxglhg khuh1

+h, Ghulyh wkh orqj0uxq rxwsxw pxowlsolhu zlwk uhvshfw wr jryhuqphqw frqvxpswlrq +g\ +4,@gJ,

dqg vkrz wkdw lw grhv qrw ghshqg rq wkh lqwhuwhpsrudo vxevwlwxwlrq hodvwlflw|/ �f 1 Jlyh

dq hfrqrplf lqwhusuhwdwlrq iru wklv uhvxow1

Txhvwlrq 5

^Krph surgxfwlrq lq wkh UEF prgho` Lw lv d zhoo0nqrzq idfw ri olih wkdw wkh qrq0pdunhw vhfwru

lv txlwh vl}hdeoh lq dgydqfhg hfrqrplhv1 Iru h{dpsoh/ lq wkh Xqlwhg Vwdwhv/ dq dyhudjh pduulhg

frxsoh vshqgv 66 shufhqw ri lwv glvfuhwlrqdu| wlph zrunlqj iru d zdjh lq wkh pdunhw vhfwru dqg

5; shufhqw ri lwv wlph zrunlqj lq wkh krph1 Krph surgxfwlrq dfwlylwlhv fdq lqfoxgh wklqjv

olnh frrnlqj/ fohdqlqj/ fklog fduh/ jdughqlqj/ vkrsslqj/ hwfhwhud1 Vlploduo|/ wkh �jxuhv lqglfdwh

wkdw lqyhvwphqw lq krxvhkrog fdslwdo +vxfk dv frqvxphu gxudeohv dqg uhvlghqwldo vwuxfwxuhv,

h{fhhgv lqyhvwphqw lq pdunhw fdslwdo +surgxfhu gxudeohv/ qrq0uhvlghqwldo vwuxfwxuhv,1 Lq wklv

txhvwlrq zh vwxg| wkh h�hfwv ri lqwurgxflqj krph surgxfwlrq lqwr wkh UEF prgho1

Wkh uhsuhvhqwdwlyh krxvhkrog kdv wkh iroorzlqj olihwlph xwlolw| ixqfwlrq=
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zkhuh F� lv frpsrvlwh frqvxpswlrq dqg 4 � O� lv ohlvxuh1 Frpsrvlwh frqvxpswlrq lwvhoi

ghshqgv rq wkh frqvxpswlrq ri d pdunhw0surgxfhg jrrg +F�
� , dqg d krph0surgxfhg jrrg
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zkhuh � � 3 lv wkh vxevwlwxwlrq hodvwlflw| ehwzhhq FM
� dqg F�

� lq frpsrvlwh frqvxpswlrq1

Oderxu wlph lv vshqw hlwkhu lq wkh pdunhw vhfwru +O�� , ru rq krph surgxfwlrq dfwlylwlhv +OM� ,=

O� � O�� .OM� = +6,

Krph0surgxfhg jrrgv duh rqo| xvhg iru krph frqvxpswlrq dqg wkh whfkqrorj| lv jlyhq e|=
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zkhuh NM
� lv wkh vwrfn ri krxvhkrog fdslwdo dqg ]M

� lv d vwrfkdvwlf surgxfwlylw| whup d�hfwlqj

krph surgxfwlrq1 Lq dgglwlrq wr krxvhkrog fdslwdo/ wkh krxvhkrog dovr dffxpxodwhv exvlqhvv

+ru pdunhw, fdslwdo/ N�
� / wkdw lw uhqwv rxw wr �upv lq wkh pdunhw vhfwru1 Wkh krxvhkrog

exgjhw frqvwudlqw fdq eh zulwwhq dv=
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zkhuh �� dqg �M ghqrwh wkh ghsuhfldwlrq udwhv ri/ uhvshfwlyho|/ exvlqhvv fdslwdo dqg krxvhkrog

fdslwdo +3 ? �� ? 4 dqg 3 ? �M ? 4,1 Ixuwkhupruh Z� lv wkh uhdo zdjh udwh dqg Ug
� lv wkh

uhqwdo udwh rq exvlqhvv fdslwdo1

+d, Lqwhusuhw wkh krxvhkrog exgjhw frqvwudlqw +8,1 Zkdw gr zh dvvxph derxw wkh vxevwl0

wxwdelolw| ri wkh wzr w|shv ri fdslwdoB

+e, Vroyh wkh krxvhkrog rswlpl}dwlrq sureohp xvlqj wkh phwkrgv h{sodlqhg lq wkh wh{w +yl}1

sdjhv 8380839 ri Fkdswhu 48,1 Lqwhusuhw wkh ydulrxv h{suhvvlrqv |rx rewdlq1

Wkh uhsuhvhqwdwlyh �up lv shuihfwo| frpshwlwlyh dqg surgxfhv krprjhqhrxv rxwsxw/ \� / e|

uhqwlqj exvlqhvv fdslwdo/ N�
� / dqg oderxu/ O�� / iurp wkh krxvhkrog vhfwru1 Wkh surgxfwlrq

ixqfwlrq lv=
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zkhuh ]�� lv d vwrfkdvwlf surgxfwlylw| whup d�hfwlqj pdunhw surgxfwlylw|1 Wkh �uppd{lpl}hv

sur�w/ �� � \� �Z�O� �Ug
� N� 1

+f, Ghulyh wkh �uvw0rughu frqglwlrqv iru wkh �up*v rswlpdo sodqv1

+g, Zkdw gr zh dvvxph derxw wkh vxevwlwxwdelolw| ri zrunlqj lq wkh pdunhw vhfwru dqg lq

krph surgxfwlrqB Vkrz krz |rx fdq prgli| wkh krxvhkrog xwlolw| ixqfwlrq wr fdswxuh

wkh qrwlrq wkdw zrunlqj lq wkh pdunhw lv dfwxdoo| suhihuuhg wr zrunlqj durxqg wkh krph1

^Klqw = |rx pd| zdqw wr orrn dw Ehqkdele/ Urjhuvrq/ dqg Zuljkw +4<<4,`

Uhihuhqfhv

Ehqkdele/ M1/ Urjhuvrq/ U1/ dqg Zuljkw/ U1 +4<<4,1 Krphzrun lq pdfurhfrqrplfv= Krxvhkrog

surgxfwlrq dqg djjuhjdwh  xfwxdwlrqv1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ <<=4499�44;:1


