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Figure13.2. SIMPLE LINEAR REGRESSION: Background and Revien

The wo videos whose onents & simmatized n this Fgure provide kackgoundinformation and review for aur dsaus-
sian of mocklling relatonshifs wsing sinple inear regeson. Program7 descibed overeaf o pagel316 will be sown in
class Pro-gram6 (descibed below) can ke viewed pivatey for slf-study at he Audovisua Cente, roan E2 1309.

Time Series
Progam 6 n: Agang All Odds Indde Satistics

This programshavs fow b examne datathat ae measwements 6the same wéale & reguar intewals of ime. You will
learn tha such timeseiescan $iow long-termtrends more or kssreguar up and davn cycles, and reguar seaoral variation
as vell as rregdar flucuations. You will also Ean tha thesepatems @n ke mace deaer by averaing over mary individuds
at ore timeor by avergying overtime. Averaing in theseways is alled snoothing the dcata

The video begns by lodking a circadan hythms, the ddy cydesof biologcal activity gopaentin the kehaiour of mary
living things You will seehow experiments vith pele kept isdated fom the Ight of day help unove the waking of aur
biologcal docks Plotsof time ®ries d meastements & a ladc tool in such gudies

A semndbiologcal exanple will look at he mattens d brain activity induced ly a entencewith a ronerse eding. The
ovadl patten bemmes &ible mly when ve arerage arer the reponses to mary sentences This illusrates the dfediveress
of smoothing.

A similar kind of snoothing is tsedto aede sock market indexes,which ae arergesof the pices of mary individud
stacks You will hea the aithor d a dock market nevdeter ague ha the market hasreguar cydesthat @an ke predcted,
and Dean Brton Malkiel o Yales busness ghool say ha thee is no slid evidencefor reguar marketcycles You will learn
to e @ttens wertime nore dealy by usingrunning medansof three or fre @nEculve obsevations.
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Models for Growth
Progam 7 n: Agang All Odds Indde Satistics

Like Program 6, this programlooks at hargesin a \anable over time Program6 oconerred genea time sefes Our
attenion now turnsto dda that sow a reguar patten of growth overtime, so eguar tha it is descibed by a smple mathe-
maicalmodd. To see the patten of growth, dot the variable o inteest y @ the \erical axis of a $dtemplot agang timet on
the horizontalaxs. We ae interestedh boththe oveall patem of growth and in deviationsfrom the atten.

Linea growth addsa fixedanmourt in each equd time period. A variable y tha shows eact linear gowth is deseibed by
the equaion of a sraight ling, y = a+bt. The slgpe bis the anourt added n ane wit of time.

Realdaa wil rarly showv exad linea growth. If the pot agang time is approximady straght, the aerd patten of
growth is linear To descibe tis matten, fit a ine to the dég; tha is, mss aihe as tosely as wsdble throuch the wints
You can do lis by eye, or you @n ug the least gluaes method, the désils of how to calcuate a kastsquaesline ae gven
in the rext Progranm only the idea appeas in this Frogram. Linea growth is illustraed n the video by the ncreasen the
haght of youngchildren

The ceviationsfrom the aerd patten of linear gowth are desceibed by the residuals A plot of the estmated resduds
agang time magnifiesthe ceviationsfor eager inspedion. Lodk for autlying points and ér sysiemdic patems n the esduds.

If you ae stifiedthat inear gowth desceibes the averd patten of the daa, you @n ug the fitedline for predction. Pre-

diction outsice the tmeintenal for which yau havedaa is alled extrapolation. The resits of extrgpdation ae dten nacaurae.
Exponantial gronvth multiplies by a fkedanourt in each equd time peiod. You @n e tle hgpe d the exponeantial curves

by multiplying repededy by the same raber axd gotting the lesdts. Compourd inteest poduce eponential grovth. Real
daa rady show exad exponantial growth, but may diowv a patten o approximae exponantial grovth. The exanple wsedin
the video is the number d acres déliatedby gypsy moths in siccessve yeas d an infestdion.

You can chek whether a \ariabde y has he werdl patten of exponential growvth by taking the logarithm of exch value
Usea alcdator 0 find logaithms and dot the logaithms aairst ime. If the bgaithms d y show an gproximatelinea
patem, y isdf is gproximatdy exponential. You @n ft a graight line to the bgaithms b descibe eponential grovth. The
esimaed esduds from this ine descibe he deiationsfrom the eponential patem ©r model). If you ae stified that he
ine fits the bgaithms alequady, you @n ug it for predction. The vdeo hriefly disaussesan eanple tha is preentedin
more detall in the ext (third edtion pages 181-18): the gowth in world al produdion over time (The relevantdaa ae
tabuated kelow)
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Text Table 2.13: Annualworld crude dl produdion, 188041994 [in barelsx10° (Mbbl)]

Yea MbH Yea Mbh Yea Mbh Yea Mbh Yea Mbh Yea Mbbl
1880 30 1920 689 1950 3803 D68 4104 1980 2722 092 22,028
1890 77 1925 1069 D55 5626 D70 16,690 P82 B411 D94 22234
1900 M9 030 1412 160 7674 1972 B,53 1984 B837

1905 25 185 1655 D62 8882 D74 20,39 086 20246

1910 38 040 2150 1964 D,30 OB 20183 1988 2,338

195 432 B4 2,595 D66 2,06 B 2922 Doo 22100
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