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sineetheinflati~spiral ofthe l97&3,tb3k?xpmkM anwe has replaced 

thestraightline8stheregmssionmcdelofcboice. QieexpmmUAmdelis 

nc+fammlyaagtedevenbyregulat0rs.Byfittin3m~curve,~ 

acbari~canavoidthe -i%c?nof1cesesthat0ftenresultsBomthe 

~~rateof~ethatis~~cof~linearregressi~ 

EdId.. l3awver,l~ardotherpOryrrmidlregressiannrdelsarestjll~ 

in sum? 6ituat.i~. Cccasimally,crtpderfam.iliesofcurves, slh as lcqariwl- 

EiiCCUIVl2SOrpcxJerC!llIWS,~suggested es sigpxpriate Hodels. 

~nmwtcase~,thep.qcseoftheregressionraDdelistoc&taina~trerd 

factor" that amtely reflects what has hapmed aIxl/or will happen a=@ 

thetimeperidthat-us. m the 1irkaa.r xdel, the tmd l'facbfi' is 

aamsbntammtofinczwse orckcxeseperyear. Wienwefitanexgmm- 

tid.curve,welookforacons4mt percentageof- -ordecrease. 

mrmcdelsyieldsevmal tcolstAatarewefulfordx&iqthevalidi~of 

the~factor. 1tio mr&whiletoaaasiderthemagni~oftheresi~ 

(mean squarad error, fca exanple) an¶ - the residudls sllw any 

dismnible patterns over time. mtthestatisticthatisusedmostoftenL 
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the axfficient of detednatiorl, -y called "Rsquared." In illpmds 

terms, the CcefficiaIt of de42 * ticn is ta plzpoAh of the data's 

variabilityavertimethatis~byt%lefittedcurva. Rltweoftenuse 

thisstatisticasanmsure of hm wall ax nEdd fits t332 data. If the 

mefficientOfdetenninatianishi~(near~),~arehaFw~arrj~3> 

done. IfitislaJ(near~),we~iderthe~~perfials~data- 

ne?lrlyuse.less,ardwelook~for~elsetbatwillsezvethesaroe 

pnpose. 

Aquotaticmhrcmanactmrials&twaremanualill~testbis~view: 

'*mis statistic [Requaed ]irdicateshcwgCcdthefitofthelimorcurveis 

tothedatapoiRe. A zeroR-squ?md @lies a per fitofthelhoranxe 

t~thedata....~ Arrlalarye btsmar has us& the coefficient of deter 

minaticmasthe- credJbi.lityitmuldassigntoatrerdfactcr. 

~~~y,~cEefficientofdeterminatian,byitself,isapaormeasure 

of gmdness-cf-fit. 

R- /Good Fit 

Qmsiderthis ewlrplle, usi.fgthelinearmdel for sinplicity. Emplelshcws 

"data" for 10 years. medatamlforead-lyearisanirc@mht~tion 

f?xzllthemxmaldisMwticnwi~mmn50tiMtianoe1. mswuldnot 

~toseeasignificanttrerrlinthese&ta,ard,irdeed,theslopeofthe 

fitted1ineismarzem. Aluka@lwecanseefrcmtheres~thatthe 

line fitsprettywel.l, the coefficientofdetemhati~ is cnly .024. (N&e: 

GzapheofallexmPlesareKpesded follcwinsthetext.) 

10 



Exangile 1 

a- D' on: lsmmal(50,l) 

Fitted 
JdiaL Resiaual 

1979 48.746 
I.980 49.914 
I.981 49.246 
1982 50.297 
I.983 48.455 
I.984 50.088 
1985 50.559 
I.986 50.173 
I387 49.336 
1988 49.084 

49.425 -0.679 
49.461 0.453 
49.498 -0.252 
49.535 0.762 
49.571 -1.ll6 
49.608 0.480 
49.645 0.914 
49.681 0.492 
49.718 -0.382 
49.755 -0.671 

Slape 0.037 
Coefficimtofdetmnimtion 0.024 
Meansfyarderror 0.446 

InExaqle2,whave intr&mdapcsitivetrerd intothesamesaupleby 

acai.rgonetotbe-pi.nt,twotothethj.rd,etc. (clearly, this ie 

equivalent to eking the first year's dab.rm ??ra!.l Noxnlal(50,1), the eecmd 

year's fra NoIml(51,l)‘ a& 50 ml. I%cwver,weareavoi~the~ 

differencesthatwculdre&tfmmwizqde~thatareirdeperdentfrcrm 

ofEkauple1.) We~d~theslapeofthefittedliraein~le2to 

beriearone. It is; in fact, it is wactly one plus the slcpe in Fxanple 1. 

The coefficient of detemimticn for Exanple 2 is .952. But as the residue& 

areiderrticaltothoseinthefirst~~,we~~y~tthislinefits 

anY-. 
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Example2 
LdnearEbdel 

Disddham: Noxmal(Yeaw929,1) 

Fitted 
PB A3s - 

3.979 48.746 49.425 -0.679 
I.980 50.914 50.461 0.453 
1981 51.246 51.498 -0.252 
I.982 53.297 52.535 0.762 
I.983 52.455 53.571 -1.ll6 
1984 55.088 54.608 0.480 
1985 56.559 55.645 0.914 
1986 57.173 56.681 0.492 
1987 57.336 57.718 -0.382 
1988 58.084 58.755 -0.671 

Slape 1.037 
Coefficient of detemimticn 0.952 
--== 0.446 

oertainlymecculdamstmct BeS,kRthegeneralruleisthis: 

~thefittedlineorarrVeis~,thecoefficientof~ti~~ 

tobe large: shenthe fitted line or curve isnearlyflat, thecoefficientof 
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lW.spresmtsaprcblem.Theqmentbl~hasa cxlnvexsbape. mtwith 

inflation decreasiq, thedatapbts amlhlyto follcwaanxewitha 

concave shap3. Fxauple 3 shcmtke fittiiqofan~ QpvBtondaWf 

that follow a cornwe pcwer curve. (me"cwa~an3notzT4ralmn, asthe 

pmenceofwhitenoiseaxld-hatis-) EQentAaqhthe 

eqmentW cume istiwrorqshape,th3coefficient of detembatimis 

rather high at .946. lMsfactcmldeasilytmptanactuaxytcusethe 

qzoml&ll's~factor,whi~is9.3%peryear. 
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Eiagile 3 

-- 
"Wza"- 25 + 8#U'(Year-l977) 

35.355 40.174 -4.819 I.979 
I980 
I.981 
3.982 
1983 
I.984 
1985 
1986 
1987 
I.988 

43.301 43.916 4.635 
50.000 48.007 1.993 
55.902 52.478 3.423 
61.237 57.367 3.871 
66.144 62.710 3.434 
70.7l.l 68.551 2.160 
75.000 74.936 0.064 
79.057 81.916 -2.859 
82.916 89.546 -6.631 

zinm 9.314 
* tical 0.946 

--=-J= 12.287 

mePtmtialforovamsthti~issignificant. If, for instance, thaSe 

data-for 1979 #mqh l988-were UsadinEA~the~~lemmight 

hvwfalmkircJanestimatefor1990. me fitted expcmkm al?xe hits 107.0 

in 1990, whereas the pcuer ame is at 90.1. use oftha 399ovalue frunthe 

fit&d cume wxld Result in an error of 18.7%. Bxt m&ara be&em 1979 ar~J 

1988isthadiffarexaketwean Qwesso~. 

Without~~a~,~Qnoftendetectapoorlyfittirgcurveby 

lccking atthtsignsoftheresiduals. Inthisexanple,theresidualsare 

negative, thenpcsitive, #ennegative again, follchqa clearpatbtn. khan 

aanvefitswell,thesi~of~residudlswillappeartobe~ 

nrxe ranimly. 

Cnaobvi~solukimistouseanmmapro&atemdsl--+hkis,amthertype 

of axve. ButiIastLyra blnakss-h bth cfxpnies aId Yding tmreaus--terd 
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tousetheepqxmsentidlmDdelregardlessofhowprlyitfits. Them&r- 

writersand- maythenadjusttheactuarial~cations -(bya 

Sam&at alzbiw auumt) a Of cimpatiti~‘ or "for the sake of ratf 

stability" before rates are filed co: ursed. Amrerealisticapproachto 

trenlinJmi@tleadtabetterMarmed~~decisi~. 
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Trend Example 1 
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Trend Example 2 
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Trend Example 3 

1379 1980 1981 1982 1983 1984 198s 1986 1987 1988 

cl “Datd’ + Fitted Cum 
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