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TIME SERIES REGRESSION WITH PLOT
TISERP

This regression program is specifically designed for analysis of
time series. Besides the usual statistics, it provides a plot of the
actua} and predicted values and partial derivatives of the regression
coefficients with respect to one another. It reads variables one at
a time in the order in which they are to be introduced, with the depen-
dent variable read last. All observations on one variable are read
before proceeding to the next. A variable may have several components;
for example, if we wish to use per capita income as a variable but
have series already punched only fof income and population, we may have
the machine make up the per capita series. We let income be the first
component and direct that it should be added to the zero entry with which
the program begins. Then population is the second component, and we
direct that it should be divided into what is already in the variable. The
description of the data cards explains the details. See also the comment
cards in the program.

The TISERP deck is composed of three parts: a main program which
1nads the matrix of observations, X, into the computer, a REGRES subroutine
which performs the regression anq gives the results step-by-step 1if
desired, and a PLOTER subroutine which plots the actual and predicted
values. Actual values are plotted with an *: predicted, with a +.
Plotter may be used independently of the other two for any time series
plotting job, and REGRES and PLOTER may be used with any main program
which forms the X matrix. With minor modification, REGRESS can be used
for cross-sectionlstudies. The program follows closely the approach

described in Matrix Methods in Economics by Clopper Almon (Addison-

Wesley Publishing Co.), which should be read before asking any questions.
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A listing of the Fortran accompanies this description.
18t card contains title of Regression

28d carq (613, 2 F10.10) contains
Number of Independent Variables(couniing an iatererrt supplied by the pgm)
Number of Periods (or Observations)
Number of the variable after the introduction of which printed results
are desured,
1 if the program is to supply the intercept; otherwise, a 0.
Last two digits of calendar date of year zero.
1 if the dependent variable is in logarithms. (otherwise zero).
vertical coordinate of the bottom line of the graph.

Vertical interval on the graph. (The graph contains 120 intervaic).

The variables are then stacked in order, the dependent variable last. Ia
the deck of each variable there is
Title Card (I3, 12A6) containing
The number of components in this variable,
(+1 1if the logs or first differences are to be tzken.)
The name of the variable
For each component there is a
Code and format card (I3, 1246) containing
The code for what is to be done with this component: 1 add,
2 subtract, 3 multiply, 4 divide, 5 take logs of what is
> in the column already.
Format for the data

Data for the tomponent.
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{ CENFRAL REGRESSION LOADING PROGRAM )
COMMON NP sNIVaX(5028) sP(5052) s TITLE(13)9A(838)
DIMENSTON VAPTIT(17),FMT(13)aO(60) .
w DO 2 T = 1450 ¥
N P J = 1,8 "
2 X (1,J) = 0, ‘ 3
= READ (5103 (TITLF(1)s I = 1513)
WRITE (A1 T)(TITLF(IYs I = 1513)

10 EAPMAT(13A6) : S
17 EARMAT (THT 13AA) ‘ ,
READ (6,1))NIV9NP9T%TARTaINTFFPaIﬂ,LOGS,XBOT,XINT )

NRTTF sT5)NIVSNP ISTART s INTCEP 2 105L0GS»XROT» XINT
18 FNRMAT(AT2, 9?]( ]“)
FO1 = NIV + 1
]MT = ]MTCFD + 1
RATLO N = TNTSNP] - :
oF AR (5+20)NCOMPs (VARTITIT)s1 = 1512) e
WEITE (620N s(VARTIT(I)sI = 1+12) |
PN EADUAT (T2,4]12AR) |
RA A6 W =7 gNC AP B
READ (5,70)M(0DF9(FMT(T)aI = 1512) ¥
1F MNCODF =

YA Y YD

Wi

N

Y

1 ADN M THTS COMPONENT

? SURTRACT THIS COMPONFNT
3 MULTIPLY BY THIS SFRIES

o~

, DIVIDE RY THIS SERIES
TAKE LOGARITHMS AND ADD

TAKE LOGARTTHMS . AND -SUBRTRACT ‘ =
TAKE FIRST DIFFERENCE OF PRECEFDIND SFERIFS. READ ONLY YEAR

~ in

7FRO ORSFRYATION - UN.FIRST 12 COLUMNS OF FOLLOWING CARD,

IF IT 1S PFSIRFD T0 MULTIPLY THE COMPONFNT RY A CONSTANT BEFORE PUTTING

[T TNs JUST ADD 1n TO NCODE AND PUT THF CONSTAMT TN THE FIRST 12
COLUMNS OF THE FIRST CARD AFTFH THFE _COMPONENT.,

TF(NCARE = 7Y 25,374,725

25 READ (5, FMTI(O (1), I‘=‘1,NP) -
 TF(NCODFE = 10) 26426922 :
22 READ (54230
23 FARMAT(F12e0)
A 24 T = 14NP
oL TACTY = ATy ¥w
NOONE = NCADE —~ 10 : i
26 GN TO (31422, 23,34 435, 36),MCODF B
21 PR 1231 1 = 1 4NP
127 T(TeN) = X(TsN) + O(1)
A TN 20 A
7 RN 1322 T = 1,NP
197 X (IeM) = X(TaN) = 0(1)

NN 123 T = T 4NP

126

Y(ToM)Y =80 (D(T))

22
122 X{TeN) = X(TaM)*Q{T)
N G TN 39
34 DA 124 T = 14NP I
124 X ({TaN) = X(TaNY/O(T) ' .
GN TH 39
25 DA 135 1= 1eND
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GA TN 20
PN 136 1 = 14NP

13A

X{1sN) == 06 40(T))
oo TN 29

<37

READ . o (5 A EMT MM

137

nm- 137 1. = . 2sMP
X{TsN) = X(TsM-1) =~ X(I*laN 1)
X1 aM) X{2aN=1) —"W :

H

29

G0 TN 39
CANTIME

Ho

CANTTNUE

capt RFGT?F‘Q(ICT’\RT.INTCEP;IH;XPOT;XINT 21 LOGS)
o TN 1 L
[

SURPROUTINE RFGRCS(ISTART,INfé#p;InyraXIQQYINT,LOGG)‘

12

‘ REGRESSINON WITH PLOTTING OF PREDICTED VALUES. AP | S
. 9 N 1S THF NUMRER ‘OF INDFPENDENT VARIARLES INCLUDING THE !NTERCEPT
c IF IT 1S 70O BE SUPPLIEDe:NQ 15 THE NUMREFR OF ' OBSERVATIONS . .
C TSTART IS THE _NUMRER OF THE VARIARLE ARTER THE INTRODUCTION y
- OF WHICH PRINTFD RFSULTS ARE ‘DESIRED
_ r o INTCEP IS 1 1F_YOU WANT THE PROGRAM TQ SUPPLY. ANAINTERCEPI;OTH&RQL&EMQL
C In Is THF YFAR O OF THE GRAPH ,
C TAXTS AND YINT ARF THE ORDINATE OF THE- BOTTOM OF THF GRAPH AN -THE
e VERTTCAL INTERVAL (OF WHICH THERE ARE 115) RESPECTIVELYs' .~
C LOGS = 1 IF THE DEPENDENT VARIABLE 1S IN LOGS AND YOU WANT
C PLOTTING DONF IN THE ORIGINAL UNITs OTHERWISE: PUT LOGS = QOp
, C X 15 THF MATRIX 9 OBsERVATION%, WITH THF DEPENDENT VARIABLE WN
R CALUMN N 4+ 1. ,
COMMON NogN,X(Bﬁgﬂ),P(%Oo?);TITLF(l?)gA(BsB)”“”‘
DIMENSTON &(R) ‘
NPT = M+ 1
COINMT = TMTCFP 4+ 1
DO 110 T = 14NO = 5 R
o 110 WRTTE (65111) . S AX(TIsdY e J =U15NPT)
111 FHRMAT(RFWB‘G)” s e e S
IFCINT =-1) 13.13,1]3 R ‘ e " ‘ : AR AN L
""" ¢ TF AN INTERCEPT 1§ i BE CUPPLIED, TAKE MEANS AND DEVIATIONS FROM
C. MEANSe  FIX FIRST ROW AND COLUMN 'OF A AS. I'T WOULD BE AFTER .
} C BTVOT ON FIRST VARIABLE WHEN. .THAT IS A CONSTANT 140 e
112 YNO = MO . AT - SETT s
DA 115 J = 24MNP1.
A(leJ) = 0O,
PA 114 1T = 14MD Lol
116 A(T9J) = A(TeJ) + XTI aJ) o =iy
e ATV = ATTYJI/7XNG N ““
Aldsl) = = A(1s4J) o .
DA 115 T = 1sNO T ,
115 X(1sJ) = X(Ied) = AllsJ):
- TALTe1) = 14/XNO ,xfag,‘,;g_¢‘ o ; - i AISET
YRAR = A(1sNP1) i Bt s O T PETS  { Ci BE
r~ ‘i . . R

FORM Fch(~P’ODUCTﬂ MATRTX, XPRIMFX
No 14 T = TNToNPY - : &

hn 14 \:J

it !I

TsNPY 1'A_;gwyT;Q




A(Tsd)=06n ‘
L rN_ 14 "I—]’i < LA
14 ’\(IsJ)—A(T,JHX(KT91)*X(K19J)
o RECORD - THF MEAN OF "THE SQUARED DFVIATIONS OF - THF DFPENDFNT
‘V/\RI/\BLF. ITIS U%Ef) IN CALCULATION OF - RF‘I\RSQ.
T = NO -]
SSDY = A(NP]gNPI)/T S, b ) e e i
RRARSO = N, R s _ T Ty
TF(INTCEPLFN1) GOvTO_19‘y‘ | | R
YRAR = 1, L Py
DN 17 T=14MD .
17 YRAR = YRAP4X(TsNP]) ; ‘ Y
T=NN A
YRAR YRAR/T
csDY Ne
NA 18 T=14NN
18 <SpY = "<HY+<Y(I,NP1)~YBAD)**2‘
T = MO- 1
SEPY = ConY/T = T ‘ T Sy ‘
YRAR = 0 ‘ wpihe St Suieify e B R S e e A T o L gl BT S

TR}

f

nin

S TRNYERSTON
16 NN 100 T = INTHN
Tl = 1 1
T = A(I,1)
AT, 1) Te T T S
DA 20 ¥ = TyNPT & o g b e s R N e A )
ATE ST ATTsK) g e \ R
27 AlTe¥) = A(TsK)/T
FUTTTY 73972421
27 00 P2 K o= 14IM1 e SR ‘ . LT oo _ R o
27 ATT KT = = A(Ks1V/T TR e - : DR
22 DO 230G = 14MP] B Ee C e B e ‘ FO B el
IE(T ~ J)124430424
20 T = AlJe])
A(J,T) =N,
DA 26 K = J4NP] 5 e
26 A(Js¥) = A(JeK) -'A(I,K) ® T
3N CANTTMLIE :
c ARE WF READY FOR OUTPUT TO BE PRINTFD/ NQ,YF ,YF%
TF(I-TSTART) 100,31931 ‘ o
2] WRITF , (695)(TITLF(K);K*‘lle)QTAXISaYINT
; E FORMAT(IH] 12A6/ 7HnTAx1%-,‘F12t3, 6H YINT=  F10e4)
C COMPUTE RSQ - g T 5 g T t, "
T = NO =] . ‘ : v
RS0 = 1. = A(NPI npl)/(r*%,nva
c COMPUTF RRARSQ . IF INTFPCFPT HAﬁ HEFN SUPPLIFD ;
IR CINT =) 14.34,2%, . . « ¥
22 T = NN = 1 o SN :
RRARSN = 14 = A(NplaNpl)/(T*S%DY) B
€ . REGRESSION CORFFICIFNTS ARF-INC fA(J,NPI)o J.s 1,
24 WRITF ‘ {6 35)I.A(NPl»NPl)sRHARSu,PSQv(A
T = NO = 1 LT .
c “COMPUTF ‘TANDAPD FRRoRq mF RFGRFSSIO& COEFFICIENTS
. - DN 32 = 1,1 ‘ “‘ ’  ; i
~;§§ 27 o(J) = SQRT {A(Jsd) ) A(ﬁPl;NPi)/T)‘ g,jit T D e T
o _WRITF ‘ (6,36)<%(J),d = 1.1} AN g . meE
25 FORMAT(IHNTI3,11H VAR 'SER = ﬁlé 8,9H RBARSQ = FB8e496H RSQ SFBe4/

I

Hlw

"

(JaNPL1Yss) =191)




Y24lF REOREGSTAN COFFFICTENTS /(8F14e6))
ce FARVAT( 1¥3R12H (T11e6s1H)))

N]TTC (A +39) \
- COMPUTE PARTIAL DFRIVATIVES OF REGRESSION COCFFICIENTS WITH
T TTTRECDECT TN FACH QTHFER,

NN 28 J = 1.1

T = 0 -1

nA 27 ko= 1 4 M
Te 27 ¥y = A(XGJY/A(Jed)
DN 127 K = Jel - — o
(7S (K) = ALTsXY/ALSe ) | - '
~é W ITE (A+381)1(S(K)s K = 1s1) i

5o FARNAT (RF14 ) '
w9 FORMAT(LEHOPARTIAL NERTVATIVES OF REGRESSION COFF wITH RESPECT T

TFACH ATWED )
PWo= De

KA 497 = 1eMO

PiLsl) = YRAR

P(Ls2) = X(l+NP1) + YRAR
N 4D = IMTel

LB Le1) = P(Lal) + A(KSRPL) #X({LsK)
TF (LeFNal) AN TO 407 ‘

R = T +((P{Ls7) — P(Lsal)) — tPIL = 1,2) = P(L = 151))) * %2
hino CAMT T MU PR o ) :

P 2 DA CNDT GNMPTY
WRTTE (AeiNT Y NN

HWETTFRRMAT (1AHADIRRIN=WATSON — Fe o)
TE (LOGS)Y Lbebleh]

a7 TRATLD L = 1,80
== P(l,s]) YR (P(La1))

a2 BULLPY = FXP AP(Ls2)) | : e B
i WRITF (Fs45)(P(Lsl)s L = 1sNO} : N
TTWRTTE (Geotab)I(P{Ls2)s L = 1sN0)

45 FARVAT (12HIPREDICTIONS/(10F1243))
s FEARMAT(THOACTUAL /(10F123))
CALL PLOTFR{PSMNa 243 TAXTS 52 YTNTsI")

TAEATEAMT I MUR
RETHRM

TEND o
SI2FTA DPLAT SN0

SURROUTINF PLNTER (X sNOsNVsXBOTsXINT,I0)

STV Te MATRIX OF TIMF SFRIES TO RE PLOTTEDSEACH SERIES TN A COLUMNe NO =
e ww”r[o NF ORESFRVATIONS s NV=NUMBER N VARIELFS«XROT=R0OTTOM LINE OF GRAPH
TFTUYTNT = INTFRYAL THERE RFING 115 OF THEM, 10 1S IMITIAL DATE
N nmnmzma ' ‘
e 1F THIS ROUTINE 1S USED TO PLOT NORF THAN ONE SERIES, YOU MUST BE SURH.
¢ THAT  THF DIHFNfION STATEMENT FOR X HERE HAS THD SAME NUMBER CF
s ROWS AS DOFS THE CORRFSPONDING MATRIX IN THE CALLING PROGRAV
-

DIMENSTON X(5U44) sA(l?)) 9DQT(4) sLJ(4 t)

DATA OUTAHLANﬁo(DOT(I)aIﬁlaé}/l%A‘
100 5 1 = 15125

CIRFATHOR IAXZ |

n

ALTY = RLANK




D101 = 145125510

M = 1

ATT)Y = DOT(1)

12

GO TO (14100) M

WRITE (6513) (A(I)sT1 =1,125)
FORMAT(5Xs12587) .

14

15

DA 15 1.5 .15125,10
A(T) = BLANK .

PO 30 1 = 1480
NO 25 Ji= 1 4NV

"L = (X(T5JY = XROT)/XTNT 4 14

ArI25) = OUT.
LISy =125 ‘

1F1125 = L) .21423423

TR TR 25 5w
22 TF(L) 22472424
22 &(1) = oUT.
LJlJy = 1 ;

24

TGH IO 25 T

AfL) = DOTCYY

25

LJrJy = T T TR
COMTIMNUE oo e et

TRATE = 10 F1

12"

WRITFE (A512) IDATEs(A(K)sK=14125)
FARMAT (LH) T4+125A13 .

NN 26 = 14NV
s Ad (DY

26 A(L) = BLANK

30

CONTINUF
M =2 k

RETURMN. .+ -

10N
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