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o) INTRODUCTION | 3
"'~~\\A . - " ~
c The program is called *ATTENLOSS* and assumes a table (RANGE) is f
filled in core with values of range and propagation loss in sets of two.
< The program then works on this table to calculate the attenuation
o coefficient (COEFF), the transitional range (INTERCEPT), a table of
. ranges (RANGE 1), and a table of adjusted propagation loss (ADJPRO).
<< Additionally, the standard error of estimate (SEE) and the standard
i— error of the regression coefficient (SERC) are calculated. < ) ;
- |
< MATH MODEL |
i ) The equations in this program are essentially derived from the
e propagation loss equation of the following form:
c.o PL-10 log R = « R+ He
= where: PL = propagation loss in DB.
R = range in yards.
S He =10 ’03 Ro = the transitional range in DB or the
' point at which cylindrical rather than spherical
spreading becomes the dominant loss mode.
‘ &K = attenuation coefficient in DB/yard.
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The loss equation written in the above fashion is simply the equation
for a straight line where Ys PL-lobs R , the adjusted propagation
loss (ADJPRO), andX = R , the range.” The transitional range Me 1is
simply the Y intercept and o , which is the attenuation coefficient,
is the slope of the line. The solution for & can then be written as:

o= “f(;:‘-).- (;x n DB [yard

where P = number of data points

H(ENEY-EXEXY . pp
He n(cx)-Exyr

An estimate of the "goodness of fit" of the data points to a straight
line approximation may be made by calculating the standard error of
estimate of the data points about the straight line which is given by:

SEE "/;Lumu.-umlg@r n DB
Ne=

Similarly:

2

and the standard error of the regression coefficient, which tests the
variability of the attenuation coefficient, and is given by:

SERC . 3EE . g
R&
MATH DEVELOPMENT

The following statements list the solutions to the above equations
in the manner in which they are solved in the program.

1) &R
2) IR* B ;
3) 10 leg R ::: :::.sm- g.;
i P wens up Leitih
5) R (PL=10 leg R) on. Eile.......
6) £ R(PL=10 log R) T
ADJPRO 7) P =10 leq R "o AVAIL i o SO
8) L (PL~10 log R) A

it ettt sl e s dins.




COEFF

INTERCEPT

SEE
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9 (Z R)"
10) n(ERY)
1) n(ERY-(LR)"
12) ERE(PL=10leg R)
13) nERCPL=10 log R; ( : R)
) nER(PL-10/0gR)-ZRE(PL=10ie9
12 n:;t(:n.- lo log %)-znz(n—u log R) /n(£RY)- (ER)"
1) ERE R(PL=10 logR)
Moot ,093’!) R(PL-10 log R)
. colg R)-ZRE 3
1: f:‘zz((f:.‘:» l:‘:R.)- ERER(PL-10 log R)/n(tﬂ*)-(zn)‘
20) « R
21) o R+ He
22) & R+ He -PL+iokg R
23) (w R+ He=PL+ 0 log RY*
21) ' (xR *+Ho=PL+10 g R)*
25) E(« R+ He=PL+ 10 log R/ n-2
26) JE(-:R*H.-PLNO bgkjt/n-z
27) JER®
28) SEE/[ERY

PROGRAM INPUTS

The program computes only one coefficient per pass or one frequency
at a time. An area of core called "RANGE" must be set aside and filled
in the following manner:
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Table "RANGE"

Cell 1 Range (1) in hundreds of yards, scaled O bits
Cell 2 Propagation Loss (1) in DB, scaled 3 bits
Cell 3 Range (2)

Cell 4 Propagation Loss (2)

Cell 5 Range (3) etc.

The range and propagation loss sets do not have to be in any particular
order and the range may be either positive or negative, indicating an
opening or closing run. The total number of cells used for Table "RANGE"
is set into cell "LIMIT", scaled O bits.

PROGRAM OUTPUTS

The following are program outputs (which remain in core):

COEFF = Attenuation coefficient in DB, scaled 15D bits.
INTERCEPT = Transitional range in DB, scaled 9D bits.

SEE = Standard error of estimate in DB, scaled 9D bits.
SERC = Standard error of the regression coefficient in

DB/unit range, scaled 9D bits.

Table ADJPRO, adjusted propagation loss and range in the following
form:

Cell 1 Range (1) in kyds, scaled 3 bits
Cell 2 PL -10log R(1) in DB, scaled 3 bits
Cell 3 Range (2)
Cell 4 PL -10log R(2).
Cell 5 Range (3) etc.
OPERATING INSTRUCTIONS
1) Load Table "RANGE"
2) Set "LIMIT" to number of values in table "RANGE"

3) RJP * ATTENLOSS
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OTHER PROGRAMS REQUIRED FOR COMPILATION
CONLOGIT - Decibel conversion routine

FLPARITH - Floating point package

CORE REQUIREMENTS
214y cells for ATTENLOSS minus tables
9610 cells for CONLOGIT
65079 cells for FLPARITH

96019 Total cells

COGNIZANT SCIENTIST

W. Thorp, Code 2211.2

A3

ROBERT B. MACDONALD
Physicist
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RANGX1 - Table - Range values in kiloyards, scaled 3 bits,

QSUMR2 - Variable - Q rezister vortion of floating point number forznz.

ASUMR2 = Variahle - A register portion of floating point nmumber for !kz.

BANG3 - Table = Range-propagation loss valuss, Range in hunireds of
yards, propagation loss in DB, Range, unscaled; PL,
scaled 3 bits,

SUMR =« Variable = Sum of range values in kyds.,, scaled 3 bits,

LIMIT = Variacble = Total number of values to be processed (range plus
propagation loas), scaled O bits,

NOP - Variable = Holds count of total number of values processed, scaled O bits,
MIEMP - Variable = Temporary storage,.

ASUMRIWW = Variable = A register portion of floating point quantity for
ZR(PL - 10 log R).

QSUMRNW = Variable = Q register portion of floating point quantity
for ER(PL « 10 log R).

ADJPRO - Table = Adjusted propagation loss (PL = 10 log R) in DB,
scaled 3 bits.

NW « Variable = Sum of adjusted propagation loss ¥ (PL = lo log R) in
UB, scaled 3 bits,

ASUMR = Variable = A register portion of floating point number for (xn)z.
2
QSUMR = Varieble = Q register portion of floating point number for (gR) .

ADIVISOR = Variable = A r;iieter poEtion of floating point number for
n( - (ER)<,

QDIVISOR « Variable = Q ister poxtion of floating point number for
n&) - (IR)sf

ANOP ~ Variable = A register portion of floating point number for n,
QWP = Variable = Q register portion of floating point number for n,
ASUMR]1 = Variable = A register portion of floatins point numdber for ER,
QSUMR]1 = Variable = Q register portion of floating voint number for IR.

ASTTT = Variable - A register vortion of floating point number for
SRIUPL - 10 log R),

TN ——

s i
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Definition of Terms (cont,)

22,

23,

24,

25.

26,
27,
28,
29,
30.
3.

QSUBT = Variable = Q register portion of floating point number for
IRX(PL - 10 log R).

COEFF - Variable - Attemuation coefficient in DB/yd., scaled 15D,

QRRNW - Variadle = Q ister portion of floating point number for
IRER(PL = 10 log R).

ARRNW « Variadle = A ister portion of floating point number for
ZRIR(PL - 10 log R).

INTERCEPT - Variable = Transitional range in DB, scaled 9D,

DIF - Variable = T@R+H,=-PL+10 log R)?, scaled 3 bits.

LIMIT2 = Variable = Total mumber of range (only) values, scaled O bits,
SYN - Variable - E(«R +Hy - Pk +10 log R)?/n = 3, scaled 3 bits.

SEE = Variable - Standard error of estimate in DB, scaled 9D,

SERC = Variable = Standard error of the regression coefficient in
DB/unit range, scaled 9D,

Ploating Point Arithmetic Terms (FLPARITH)

1.
2.
3e
b,
Se
6.
7e
8.

FLENT - Enter floating point accumulator,

FLAD = Ploating point add,

YISB =« Floating point sudbtract,

FLMP = Floating point multiply,

FLDV - Floating point divide,.

FLSTR - Yloating point store,

FIXFLT =« Fixed point to floating point conversion,

FLT'IX - Floating point to fixed point conversion,

AP
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Convert vange value
R DB via CONLOGIT

| £
§ Compule !
; (PL ~ 10 log R)

| ¢
i

| ute:
c";{( p.L- 10 log R)

; Compute IR(PL- % :
and store as fFloaling

powil number

4
Store (PL- 10 legR) in
Table “ADJPRO

Store L (PL-10legR)|

n W(NW) |
Y

Increment counters

?#
e

|
B
|

1

Yes

rﬂwcr‘f (ER)* o

floating point and |
|sTore |

Convert The wumber
of v.lh.'gs (NO.P) ®
‘.Oa'ﬁﬂq nont”

9
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C=CUNTROL

ALLOCATION

20000

FROLRAM#MACDONALD»6 JANUARY 1969

LCGC=0D

VRBLeSUMRAFXW! ' *SUM OF RANGE (YDS) SC 3

VROL eNOPw»f Xa* ' "NUMBER OF RANGE VALUES
VHBL*ASUMR2sFXW' ' '*SUM OF RNAGE SGUARED A REG. FLT PT
VRBL*QSUMR2#FXW' ' 'S UM OF RANGE SQUARED @ REG, FLT PT
VREBL*ASUMRNWSF Xw'® " * SUMR (NW=10LOGR) A REG, FLT PT
VRBL®QSUMRNWeFXw ' * *UMR (NW=10LOGR) @ REG, FLT PT
VRBLaNWsFxW® * *SUM(Ny=10L0OGR) SC 3
VRBL*ASUMRFXW''' (SUM RANGE) SQUARED A REGe. FLY PT
VRBL*QSUMR#*FXW' ' ' {SUM RANGE) SQUARED Q REGe. FLT PT
VRBL*ADIVISOR*FXW' ' *NSUMR SQD,=(SUMR) SQD, AREG FLY
VRBL*QDIVISOR®FXW** tNSUMR SQD,=(SUMR) SGD, QREG FLY
VRBL*ANOPoFXW' ' *NUMBER OF POINTS A REG, FLT, PT,
VHBL*GUNOP#FXW' ' 'NUMBER OF POINTS @ REG, FLTY, PT,
VRBL#ASUBT#FXW* ' *SUMRSUM(NW=10LOGR) A REG, FLT PT
VRUL*QSUBT#FXW' ' *SUMRSUM (NW=10LOGR) @ REG, FLT PTY
VRBL*QRRNweFXW' ' ' SUMRSUMR (NW=10LOGR) @ REG, FLY PT
VRBL*ARRNWRF XW' ' ' SUMRSSUMR (NW=10LOGR) A REG, FLT PTY
VRBL*SYNwrXw? ' 'SUM(y=YHAT)/N=2 SC 9
VRBLeDIFarXw' ' 'SUM(NW=10LOGR)A=(AR+H)P SC 6
VRBLeCOEFFeFXW'*'ATrEN COEFF(DB/YD) SC 1sD

VRBL* INTERCEPT*FXW** * TRANSITION RANGE(DB) SC 9
VRBL*SERCeFXWw''*'STAN, ERROR OF REG, COEFF, SC 150
VRBL*LIMI12+FXW''*NUMBER OF RANGE VALUES
VRBL«MTEMp»F XW' ' ' TEMPORARY STORAGE
VRBLASEE*FXW***STAN, ERROR OF ESTIMATE SC 15D
VRBLeLIMIT®FXW' ! *TOTAL NUMBER OF POINTS(RANG ¢ PROP)
VRBL*ASUMR1*F XW' ' 'SUM OF RANGES
VRBL*QSUMRI®FXW' ' *SyM OF RANGES

END=LOC=0p

PROCEDURE«ATTENLOSS

ENT#B1x0* e *INITIALIZE

ENT«Q#0'* v INITIALYIZE

STRAaQ*W (SUMR+BL1) " * ' INITIALIZE SUMR
BSKaB1wd0 ' INITIALIZE OTHER VARIABLES

JPEMSTART

ENTsH2e0' e " INITIALIZE

RPLaY=~1e¢w (LIMIT)

RPLeY+1sw (NOP)

ENTeQew (RANGE+B1) 2Qp0OS

CPeQ

STReG®ARALERD

JPEMBACK

ENTeBlele+pl

RFLeY=1w%w (NOP)

JPeMNG

ENTeAwy

LSHeGe3

DIVsle

STRaG#w (RaNGL 1+82)

ALD#Qew (SUMR) ' *ORT L LN SUMR

STReQew (SUMR) ' ' 'STORE

ENTaGew (RANGE 1 #B2)

MUL «w (RANGE 1 +82)
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ATTi0 57 LSHeAU®30 0 ' 'SET OCTAL PT. BET, A AND @ REGISTERS

ATTLO Se RuP»F IXFLT' " 'RANGE SwUARED IN FLOATING POINT REG,

ATTLD Sy ENTsA®W (AGUMR2) ' *E({TELR SUM RANGE SQUARED

AT TIE ou ENTaUnw (QGUMRR)

ATTWE 6, KuPsFLAD' +*SUM R SQUARED IN FLY PT REGISTER

ATTiWO b RUP#FLSTRY ' *RESTORE R SQUARED TO A AND Q REGISTERS

ATTNU 03 STReA*y (ACUMR2) ' ' *STURE PARTS

n1TNO 64y STR*Q=wW (QSUMRR)

AlTN by ENT«Gew (RANGEL+B2)

ATTNO 60 LSHsQ®14* 1 *SET UP FQr CONLOGIT

ATTND 67 CONLOGIT ' INPUT SC 15D

ATTiNO 64 STR*Q#w (MTEMP) ' ' 'STYURE TEMPORARILY DB VALUE SC 3 4

ATTNO 69 ET#«Q*W (RANGE+1+81) ' * *PROP LOSS VALUE SC 3

ATTNO 70 SUB#Q*W (MTEMP) "' '"NWe10LOGR SC 3 IN DB

ATTN 7) MUL#w (RANGE1+B2) E

ATTnO 7¢ LSH®AW*30' ' 'SET OCTAL PT BET A AND Q@ REGISTERS

ATTNO 73 RJPsFIXFLT' ' *CONVERT R(NW=10LOGR) GO FLT pPT

ATTING 7¢ ENT#A=W (AGUMRNW) ' * *5UM VALUES TO A AND @

ATTINO 79 ENT=G*wW (QSUMRNW)

ATTNOQT6 RUP*FLAD' ¢ '"COMPUTE SUMR(NW=10LOGR) IN FLT PT

ATTNOQ77? RUP#FLSTR ' *SET VaLyUE TO A AND Q@ REGISTER

ATTNOOT7S STR*A*W (ASUMRNW) "' ' STORE PARTS

ATTNOQ7Y STReQ#W (QSUMRNW) ;

ATTNOQBY ENT#Q*W (RANGE+1+B1) "' *PROP LOSS SC 3 IN D8 |

ATTNOQB) SUB%G*W (MTEMP)

ATTN 82 STR*Q*W (ADJPRO+B2)

ATTNOQ83 ADD»Q*W (Nw) * * *SUM VALUES

ATTNOQBY STR*Q*W (Npw) ' *SUM (Ny=10LOGR)

ATTNOQBS ENTxB2xl+g2' ' INCREMENT COUNTER

ATTN 8o ENT=Blx1+81

ATTN 87 MNG BSK#B1aw (LIMIT)

ATTNOQS8s JPEMSTART) ' ' 'NO

ATTIv0089 ENT®Q#*W (SUMR) * ' " YES,CONTINUE

ATTNOQB9US CL*A

ATIN 99 LSH%AQ%33

ATTN 92 RJP*F IXFLT

ATIN 92 RUP*FLSTR

ATTIN 93 RJIPxFLMP

ATTN 93uS RUP*FLSTR

ATTNOQ9% STR4A*W (ASUMR) ' ' 'STORE PARTS

ATTiNOQ9, STR¥Q@*W (QSUMR)

ATTNO00% ENT#Ax0' ' INITIALIZE

ATTNOQ97 ENT*Q*W(NQOP) ' *'TOTAL RANGE VALUES SC 0

ATTNOQ9 LOH®AQ#36 ' *SET OCTal. PT BET A AND Q@ REGISTERS

ATTNOG9y RUPAFIXFLT*"*'CONVERT N TO FLT PT

ATTinOL0Q ENTxA®*W (ASUMRR2) ' ' 'SUMR (SQUARED) IN FLT PT

ATTNOL0) ENT*Q*W (QSUMR2)

ATTNO10¢ RUP*FLMP Y » \NSUMR(SG,) IN FLT PT

ATTnO105 ENT®A®W(ASUMR) "' * (SUIR)ISQUARED IN FLT PT

ATTnO1046 ENT*0*W (QSUMR)

ATTNO10S RUP*FLSL ' ¢ "WSUMR(SQ, ) =(SUMR)SQ@, IN FLT PT

ATTNDOY0u RUP#FLSTRY*'SET TO A AND @

ATTNO107 STRaA*W(ADIVISOR) ' ' *STORE PARTS

ATTNO108 STR+Q*W(QDIVISOR)

ATTNO L0y ENTxA®0' Vo INITIALIZE

ATTiO11y ENTGxW(NQP) **'TOTAL NUMBER OF RANGE VALUES SC 0

ATTNOL1) LSH*AQ#*36¢ ' 'SET OCTAL PT BET A AND @ REGISTERS

ATTnOLl e RUPxFIXFLT*"'CONVERT 7O FLT PT

R ——————




ATTNULL S
ATTWC)1s
AWI1ThOLLY
ATTNO )16
ATTNOLL,
ATTiNO) LG
ATTNO119
ATTO0 120
ATTNOIZUus
ATTinO12010
ATTNOLRGLS
ATTiNOL20ueD
ATTNOL20ueS
ATTNO12030
ATTiNG12U35
ATTNO12040
ATTN 12045
ATTN 12050
ATTNO121
ATTNOjR22
ATTNO12y
ATTNO 24
ATTNO12Y
A1TNO126
ATTNOj27
ATTiNOL2s
ATTNO3R2S
ATTNO13¢
ATTNO13;
ATTNOL 3¢
ATTNOL33
ATTiNOL 34
ATTINO L3S
ATTNOL 36
ATTnNO1 37
ATTiNO}) 36
ATTINC139
ATTNO L4y
ATTNO 4]
ATTiNO 142
ATTINO L&Y
ATTNOL 4y
ATTNOL &S
ATTNOL 46
ATTNO &7
ATTiNO1 4B
ATTiNO 49
ATTNOL50
ATTNO3S5)
ATTNO15¢
ATTNO1S5Y
ATTiNO1 54
ATTNO1S5
ATTnNO150
ATTINOL5/
ATTINO L5y
ATTinUL5y
ATTHNO16U
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RUP*FLSIR* " 'SET TO 4 AND @ 2711-10-70
STR=A*w (ANOP) ' *STORL PARTS
STR+G*w (QNOP)
CL*A
ENTxQ&w (SUMK)
LSH&AGe3 3
RJPsFIXFLT
RUP*FLSTR
STR#A#W (ASUMRL)
STR*Q#W (wsUMRL)
CL#*A
ENT#QxW (Nw)
LSH®AG*33
RJPxFIXFLY
ENT»GxW (QSUMRL)
ENT*A®W (ASUMRL)
RJUP=F LMP
RUP*FLSTR
STR#AxW (ASUBT) ' ' 'STORE PARTS
STR«Q*W (QSUBT)
ENT*Q#W(QNOP) * ' 'TOTAL NUMBER OF RANGE PTS IN FLT PT
ENT®A®W (ANOP)
RJUP#FLENT***'SET IN FLTY PT REGISTER
ENT#A®W(ASUMRNW) ** *SET NSUMR(NW=10LOGR) To A AND @
ENT#Q#W (QSUMRNW)
RJP*FLMP ' * "NSUMR (NW=10LOGR) IN FLT PT REGISTER
ENT&A®W (ASUBT) "' *SET SUMRSUM(NW=10LOGR) To A AND @
ENT=Q=w (QsUBT)
RUP#FLSB* * "NSUMR (NW=10LOGR) =SUMRSUM (NW=10_OGR) IN FP
ENT#A=wW (ADIVISOR) * **NSUMR (SQ, ) = (SUMR) SQ.
ENT2Q*wW(QDIVISOR)
RUP#FLDV'*'ATTEN COgFF IN FLT PT REGISTER
RUP*FLTFIx***SET VALUE TO A AND @ SC 300
RSHxAQ#17¢*'ATTEN COEFF SC 150 SET IN @
STR#Q*W(CQEFF) "' 'STORE
ENT#A®0° ' INITIALIZE
ENT%Q®W (SUMR)
LSH#AQ#33¢ " *SET CCTAL PT
RUP*FIXFLT'**CONVERT TO FLT PT
ENTxAxW (AGUMRNW) ** 'S UMR (NW=10LOGR) TO A AND @
ENT2Q#W (QSUMRNW)
RJP#FLMP'"SUMRSUMR(NW~10LOGR)
RJUP#FLSTRY P 'SET To A AND Q
STR*Q*w (QRRNW) ' ' *STORE PARTS
STR*A®W (ARRNW)
ENT=A%0** v INITIALIZ:
ENT#G*W (Nw) ' * 'SUM(N4=10LOGR)
LSH®AQ#330 ' 'SET OCTAL PT
RUPsFIXFLT'''CONVERY 71O FLT PT
ENT=Q%wW (QQUMRR) * ' 'S ;MR (SG.) IN FLY PT TO A AND Q
ENT*A*W (ASUMRR2)
RUP&FLMP* ¢ *SUMR (SG e ) SUM(NW=1ULOGR) IN FLT PT
ENToAsW(ARRNW) ' ' *SUVRSUMR (NW=10LOGR)
ENTxQ*W (GRRNW)
RUP*FLSH® * *SUMR (5Q) UM (NW=10LOGR ) «SUMRSUMR (NW=10LQGR
ENTxA*W (ADIVISOR) * ! ¢ [ySUMR (SQ) =« (SUMR ) SQ
ENT*G*W(QDIVISOR)
RUP&FLDVY ¢ " TRANSITIH RANGL IN FLT PT REGISTER
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ATTNO16Y
AT1TNU 164
ATTNO1 63
ATTinO )00
ATTivO107
ATTNO 1 60
ATTNO)6Y
ATTNOL 7
ATTN 171
ATTN 17¢
ATTNOL7S
ATTN 174
ATTNOL TS
ATTNO1 7o
ATTin 177
ATTNO178
ATTN 179
ATTN 17905
ATTNO 18y
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ATTNO182
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ATTiNO3 B4
ATTNO) 85
ATTNO) 86
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ATTNO1 89
ATTNO190
ATTNO19)
ATTNO192
ATTNO19)
ATTNO319¢
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ATTNO3 90
ATTNO197
ATTNO197u5
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ATTNO019720
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ATTNO L 90
ATTNG 199
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ATTNOR20Y
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KUPSFLYFIx''*CONVERT TO FIXED POINT SC 30D
RSHsAuWR2S * *TRANS, RANGE SC 9
STRaQ#W ( INTERCEPT) ' * 'STORE
STRapOsw (DIF) * ' INIT1ALIZE
RPLaY+1ew (LIMIT)'*'"RESTORE VALUE
STRsA%Q

ENT#=A=0* ' e INITIALIZE

DIVs2

STR*QsW(LIMIT2) ' ' 'STORE
RPLaY=12w(LIMIT2) "' ¢SET BSK VALUE
EnNTeB2%0

ENT«Qsw (RANGE 1+82)
MUL#W(COEFF)**'"PREDJCTED AR SC 180
RSH#AQG=»9D
ADD=Q*W ( INTERCEPT) ' *aAR+H SC 9 (PREDICTED)
RSH&«Q#*6' ' *AR+H SC 3

ENTsA%W (ADJPRO+B2)
STReA=Q%xQe ' 'DIF

STR*Q®W (MTEMP)

MUL %W (MTEMP)

ADD#Q*w (DIF)***SUM yALUES
STR+Q*W(DIF)**'*'STORE SC 6
BSK#BlaW (| IMIT2) ' *CUMPLETE SUM
JPERL_IM ' \NO

ENTeARW(LIMIT2)

SUB#A®1 ' INe2

ENT#=Q#w (DIF)

STRxA*W (MTEMP) ' ' *TEM, STORE Ne2
ENT%A%0" ' «PREPARE Ty DIVIDE
LSH#AQ#%15p

DIV*W(MTEMP) **'DIF/nN=2 SC 180
STR=Q*W (SYN)

SQRT

STR*Q*W(SEE) ' *'STAN, ERROR OF ESTIMATE Sc 9
ENTwA®W (ASUMR2)

ENT*Q*W (QSUMRR)

RJYPeFLENT

RJP*FLTFIx

RSH#*AQ%30)

SGRT

STR%Q*W (MTEMP)

ENT#Q*W (SYN)

ENTxA%0Q

DIVxw (MTEMP)

SORT

STR»Q*W(SERC) ' ' *STAN, ERROR OF REG, COEFF, SC 15D
RETURN

RESERVE=*10000

RESERVE=*5000

RESERVE*5000

END=PROC*ATTENLOSS
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