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INTRODUCTION 

This r e p o r t  w a s  prepared f o r  t h e  Nat ional  Park Serv ice  (NPS), 

Division of Park Planning, Rocky Mountain Regional Office.  

The purpose of t h i s  s tudy was t o  ob ta in  b a s e l i n e  information and 

provide t h e  NPS wi th  cu r ren t  d a t a  on t h e  Belle Fourche River and t h e  

assoc ia ted  f lood  p l a i n  wi th in  t h e  Devils Tower Nat ional  Monument. 

information w i l l  assist t h e  NPS with  f lood p l a i n  management and t h e  

prepara t ion  of a Devi l s  Tower General Management Plan. 

This  

CROSS SECTION FIELD MEASUREMENTS 

Eight  (8) c ros s  sec t ions  were surveyed i n  June, 1984 on t h e  Belle 

Fourche River i n s i d e  t h e  park. The study area s t a r t e d  a t  t h e  Belle 

Fourche River Bridge i n s i d e  t h e  park and extended t o  t h e  south park 

boundary. 

s ec t ion  l ines  i d e n t i f i e d  by t h e  NPS on t h e  accompanying map 

( I l l u s t r a t i o n  I ) .  

were t h e  south park boundary, r e s i d e n t i a l  area, Park Headquarters, 

p i cn ic  area, Belle Fourche River Campground, and P r a i r i e  Dog Colony. 

Each c ross  s e c t i o n  was surveyed as c l o s e  as poss ib l e  t o  those 

Indiv idua l  c ros s  s e c t i o n  sites included i n  t h e  s tudy 

Permanent cross sec t ion  con t ro l  po in t s  (bench marks) were set a t  

each ind iv idua l  cross s e c t i o n  by dr iv ing  a 1/2" x 3' l eng th  of rebar  

i n t o  t h e  ground and co lor ing  t h e  top red.  

t o  each s take.  

i nd iv idua l  c ros s  sec t ion  desc r ip t ion  t o  follow. 

Orange f lagging  w a s  a l s o  t i e d  

Control  po in t  l oca t ions  are provided under each 

Cross sec t ions  were measured perpendicular  t o  t h e  flow of the 

r i v e r .  

a maximum spacing and a t  a l l  abrupt changes i n  slope.  

Elevat ions were taken through t h e  main river s e c t i o n  wi th  10' as 

The e l eva t ion  of 
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ILLUSTRATION I. Devils Tower General Cross Section Locations. 

1 = Bridge (Mile 0.0) 
2 = Begin - Cross Section 1 
3 = Cross Section /I2 - 

Prairie Dog Colony 
4 = Cross Section #3 d 3A 

5 = Cross Section #4 
6 = Cross Section #5 
7 = Cross Section #6 
8 = Cross Section #7 
9 = Cross Section #8 End of Reach 

2 



t h e  water a t  each c ross  s e c t i o n  a t  t h e  time of survey w a s  noted. 

Outside t h e  main river bank, ground elevations were taken a t  

approximately every 100' along the s e c t i o n  l i n e  and a t  any in te rmedia te  

po in t s  where abrupt  changes occurred. 

uniformly sloped, t h e  spacings f o r  s e c t i o n  e l eva t ions  were a t  a maximum 

of 200' on center. 

Where t h e  topography was 

Surveying w a s  performed wi th  an automatic s e l f - l eve l ing  level and 

l eve l ing  rod using s tandard methods of t h e  U,S. Geological Survey 

(Benson and Dalrymple, 1967) and t h e  S o i l  Conservation Service. 

CROSS SECTION DESCRIPTIONS 

Cross Sect ion 1 

Cross s e c t i o n  1 (Xl lus t r a t ion  11) starts i n  t h e  east p r a i r i e  dog 

colony and i n t e r s e c t s  t h e  Belle Fourche River approximately 300 yards  

upstream of t h e  main park br idge,  

no r theas t  of a c u l v e r t  which is loca ted  on t h e  main road 225 yards 

southwest of t h e  main park bridge. 

cover s t a k e  was dr iven  i n t o  the  ground under sagebrush on t h e  edge of 

t h e  upper terrace. The Belle Fourche River was flowing approximately 

40-50 c f s  a t  t h e  time of t h e  c ros s  s e c t i o n  survey. 

The con t ro l  po in t  is loca ted  74 yards  

A c o n t r o l  po in t  s t a k e  wi th  a wooden 

Cross s e c t i o n  1 i s  a t o t a l  of 831' long. The river bottom is 

mostly sand intermixed with sec t ions  of s o f t  mud. 

l e f t  s i d e  of t h e  river on t h e  upper terrace is mostly s h o r t  g ra s s  

extending out  i n t o  t h e  p r a i r i e  dog colony. 

terrace on t h e  l e f t  f lood p la in ,  a mixture of brush and sage exists 

before  t h e  ground level drops off forming a lower terrace. 

terrace c o n s i s t s  of mostly brush, cottonwood trees and cottonwood dead 

Vegetat ion on t h e  

Near t h e  edge of t h e  upper 

The lower 
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f a l l .  

lower terrace near  t h e  river. 

The r i g h t  s i d e  of t h e  r iver is  covered wi th  t a l l  g r a s s  on t h e  

The upper terrace on the r i g h t  f lood 

p l a i n  cons i s t s  of t a l l  g r a s s  and dead standing cottonwood trees. 

Cross Sect ion 2 

Cross sec t ion  2, ( I l l u s t r a t i o n  11) 1,249' long, starts i n  the  

p r a i r i e  dog colony off t h e  main park road and extends southeas t  

i n t e r s e c t i n g  t h e  river approximately 70 yards above t h e  te t rahedrant  

bank s t a b i l i t y  s t r u c t u r e s  and 3' below the  small concre te  and log 

s t r u c t u r e  near  t h e  river on t h e  lower terrace. The c ross  sec t ion  ends 

a t  t h e  park boundary fence.  

loca ted  on t h e  upper l e f t  terrace a t  t h e  southeast  edge of t h e  prair ie  

dog colony, 39' above t h e  t h e  c ros s  sec t ion  l i n e  a t  s t a t i o n  4 + 74'. 

The con t ro l  point  for c r o s s  sec t ion  2 is 

The vegeta t ion  surrounding t h e  c ros s  sec t ion  is s h o r t  g r a s s  throughout 

t h e  prair ie  dog colony on t h e  l e f t  s i d e  of t h e  river, wi th  sparse  

sagebrush a t  t h e  edge of t h e  upper terrace. 

p l a i n  is  covered with s h o r t  g r a s s  and l a r g e  amounts of cactus .  Above 

The r i g h t  s i d e  of the  f lood  

. ,  
t h e  c ros s  sec t ion  l i n e  t h e r e  are spa r se  cottonwood trees. 

bottom along the  sec t ion  c o n s i s t s  of cobbles. 

Cross Sect ion 3 

The r i v e r  

The con t ro l  po in t  f o r  s e c t i o n  3 ( I l l u s t r a t i o n  11) is located on t h e  

ou te r  w e s t  s i d e  of t h e  river loop, 20' northwest of t h e  c ros s  sec t ion  

l i n e  and 111' from the  0 + 00 poin t  next t o  a l a r g e  cottonwood tree. 

Cross sec t ion  3 is on a bend of t h e  river, and the re fo re  c rosses  i t  

twice. The midpoint i n  t h e  s e c t i o n  occurs near  t h e  restrooms of loop B 

wi th in  t h e  Belle Fourche River Campground. 

c ros s  sec t ion  i s  2,184'. 

The t o t a l  l ength  of t h e  

5 



The vegeta t ion  surrounding 0 + 00 nor theas t  of t h e  river cons i s t s  
I 

of t a l l  g ra s s  and intermingled cottonwood trees. 

i s  a mixture of t a l l  grass  surrounding t h e  campground road with sho r t  

g r a s s  i n s i d e  t h e  campground area i t s e l f .  The inner  loop is  p a r t i a l l y  

covered wi th  l a r g e  cottonwood trees. The r i g h t  s i d e  of t h e  r i v e r  on t h e  

nor theas t  s i d e  of t h e  river loop c o n s i s t s  of t a l l  g r a s s  and sagebrush. 

In s ide  t h e  river loop 

The river bottom a t  both p laces  where t h e  c ros s  sec t ion  i n t e r s e c t s  

c o n s i s t s  of s o f t  mud. 

Cross Sect ion 4 

Cross sec t ion  4 ( I l l u s t r a t i o n  11) starts wi th in  B loop of t he  Belle 

Fourche Campground. 

restrooms wi th  the  c ros s  sec t ion  extending a t o t a l  l ength  of 882'. 

con t ro l  po in t  i s  loca ted  approximately 339' southeas t  from t h e  0 + 00 

mark and 81' nor theas t  of t h e  c ros s  sec t ion  l i n e  next t o  a l a r g e  

The 0 + 00 mark begins  20' southwest of t he  

The 

cottonwood tree. 

Vegetation throughout t he  c ros s  sec t ion  is  g r a s s  intermingled wi th  

cottonwood trees. 

of s o f t  mud from t h e  l e f t  bank t o  approximately the  center  of t he  

The r i v e r  bottom through t h e  cross sec t ion  cons i s t s  

channel, then changing t o  sand. 

Cross Sect ion 5 

Cross sec t ion  5,  ( I l l u s t r a t i o n  11) 1,548' long, begins with 0 + 00 

loca ted  j u s t  off t h e  main park road i n  t h e  p r a i r i e  dog colony. It 

extends southwest down through t h e  p i cn ic  area, i n t e r s e c t i n g  the  river, 

and ends on t h e  r i g h t  f lood plain.  The con t ro l  point  f o r  s ec t ion  5 is  

located on t h e  southwest edge of t h e  pra i r ie  dog colony a t  the  edge of 

t h e  bank. The ground l e v e l  then drops off  forming a lower terrace i n t o  

6 
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t h e  p i cn ic  area. 

sec t ion  l i n e  and 30' w e s t  under a spruce tree. 

A s t a k e  w a s  placed 430' southwest of 0 + 00 along t h e  

The vegeta t ion  c o n s i s t s  of t a l l  g r a s s  throughout t h e  c ros s  sec t ion  

A except on t h e  upper terrace-prairie dog colony which is  s h o r t  g rass .  

heavy oak tree cover exists from t h e  edge of the p r a i r i e  dog colony 

throughout t h e  p i cn ic  area. The river bottom is  mud near  t h e  bank and 

grave l  toward t h e  center  of t h e  channel. 

Cross Sect ion 6 

Cross sec t ion  6 ( I l l u s t r a t i o n  11) begins  on the  main park road j u s t  

t o  t he  east of t h e  park headquarters bu i ld ing ,  c rosses  t h e  15'  wide, 

paved service road and i n t e r s e c t s  t h e  river, ending on t h e  f lood p l a i n  

on the  r i g h t  s ide .  Sect ion 6 i s  1,014 ' in  length.  The con t ro l  po in t  is 

loca ted  61' nor theas t  of t h e  c ros s  sec t ion  l i n e  along t h e  park boundary 

fence and 3' nor th  of t h e  corner fence post.  

Vegetation is t a l l  g r a s s  throughout t h e  sec t ion  wi th  th i ck  s tands  

of oak trees surrounding park headquarters.  The r i g h t  s i d e  of t h e  river 

has  sparse  cottonwood trees throughout t h e  f lood p la in .  

bottom is f i rm and rocky. 

The river 

Cross Sect ion 7 

The 7 th  c ross  sec t ion  ( I l l u s t r a t i o n  11) starts northwest of t h e  

r e s i d e n t i a l  area's 15' wide, paved road and extends toward t h e  river, 

c ross ing  t h e  south boundary's 10' wide, g rave l  road. 

i n t e r s e c t s  t h e  Belle Fourche River a t  a poin t  where an i s l and  is formed 

during low flow. 

survey. 

p l a in .  

of t h e  south park boundary's 15' wide, g rave l  road, along t h e  c ros s  

This  c ros s  sec t ion  

Both t h e  s i d e  and main channels are designated i n  t h i s  

Cross sec t ion  7 extends 1,033', ending on t h e  r i g h t  f lood 

The con t ro l  po in t  is loca ted  69' northwest of t h e  northwest edge 

7 



sec t ion  l i n e .  Two s h o r t  pos t s  exist a t  t h i s  point.  The con t ro l  s t a k e  

w a s  d r iven  near  t h e  w e s t  post .  

Exis t ing  vege ta t ion  includes t a l l  grass and heavy s t ands  of oak 

trees nor th  of t h e  south  park boundary road. 

s ec t ion  has  t a l l  g r a s s  throughout w i t h  spa r se  cottonwood trees on t h e  

r i g h t  s i d e  of t h e  river extending onto the f lood  plain.  

The remainder of t h e  c r o s s  

The river 

bottom c o n s i s t s  of f i r m  rocky subs t r a t e .  

Cross Sec t ion  8 

The f i n a l  c ros s  sec t ion ,  number 8 ( I l l u s t r a t i o n  II), follows t h e  

south park boundary fence,  c rosses  t h e  graveled south boundary road and 

boundary fence fol lowing t h e  river, i n t e r s e c t s  the r i v e r  and ends on the 

r i g h t  s i d e  of t h e  Belle Fourche on t h e  f lood  p la in .  

begins wi th  0 + 00 a d i s t ance  of approximately 354' w e s t  of the  south  

boundary road. The con t ro l  po in t  is loca ted  

150' east of t h e  south  boundary road i n s i d e  the  corner of t h e  boundary 

Cross s e c t i o n  8 

T o t a l  l eng th  i s  1,152 ' .  

fence l i n e .  

Vegetat ion along t h e  c ros s  s e c t i o n  c o n s i s t s  of t a l l  g r a s s  

throughout wi th  spa r se  oak tree cover on t h e  l e f t  s i d e  of t h e  river near  

0 + 00. The r i g h t  s i d e  of t h e  river has cottonwood trees and sparse 

sagebrush intermingled on t h e  f lood plain.  The r i v e r  bottom is firm and 

rocky throughout the c ross  sec t ion .  

Cross Sec t ion  Data 

A t abu la t ion  of the po in t s  f o r  each c ross  s e c t i o n  along wi th  a 

t a b l e  showing depth,  area, wetted perimeter and top width f o r  each c r o s s  

s e c t i o n  is presented i n  Appendix A. 

8 



REGRESSION ANALYSIS 

Simple r eg res s ion  ana lys i s  w a s  performed using a stat is t ical  

package known as M I N I T A B  on t h e  CYBER835 system a t  t h e  Univers i ty  of 

Wyoming. The regress ions  t h a t  were run on each c ross  s e c t i o n  were: 

b A = a D  

d A = cWP 

f T = e D  

WP = gDh 

2 where A is t h e  c ross -sec t iona l  area ( f t  1, D i s  t h e  depth ( f t ) ,  W is 

t h e  wetted per imeter  ( f t ) ,  T is t h e  top  width ( f t )  and a ,b ,c ,d ,e , f ,g  and 

h are regress ion  coe f f i c i en t s .  

s ta t is t ical  ana lys i s .  

s tandard e r r o r s  of estimate f o r  each equat ion and c ross  sec t ion .  

Appendix B presents  t h e  complete s ta t is t ical  a n a l y s i s  for each c r o s s  

see t ion. 

Table I p resen t s  t h e  r e s u l t s  of t h e  

Table I1 g ives  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  and 

9 



a - Cross 
See t ion 

TABLE I. 

1 

2 

3 

3A 

4 

5 

6 

7 

8 

15.14 

13 . 80 
6.61 

25.12 

29.51 

15,49 

6.30 

12.30 

15.49 

b - 

1.69 

1.90 

2.23 

3.. 56 

1.38 

1.82 

2.14 

1.96 

1.99 

Regression equation coefficients 
for individual cross sections. 

0.253 1.53 18.20 0.938 19.05 0.942 

0.035 1.90 25.70 0.929 26.30 0.927 

0.277 1.40 10.72 1,49 11.48 1.47 

0.003 2.46 38.90 0.594 39.81 0.598 

0.023 2.12 38.02 0.477 38.02 0.490 

0.211 1.51 22.39 1.04 22.91 1.04 

0.095 1.67 12.59 1.23 14.45 1.19 

0.059 1.76 22.39 1.06 23.44 1.05 

0.162 1.50 20.89 1.29 22.39 1.28 

Equations: A =: aDb 

d A = cWP 
f T = e D  

h WP = gD 

10 



TABLE 11: Corre la t ion  c o e f f i c i e n t s  and 
standard e r r o r s  f o r  equations 

Cross Sect ion #I 
* 

Corre la t ion  Standard 
Equation Coeff ic ien t  Er ror  

0.99 0.079 A = aD b 

d A = cWP 0.94 

0.88 

0.89 

0.211 

0.177 

0.165 

f T = eD 

h WP * gD 

Cross Sect ion 82 
* 

Standard 
Error  

Corre la t ion  
Coeff ic ien t  Equation 

b A = a D  0.99 0.025 

d A = cWP 0.179 0.96 

f T = eD 0.095 0.96 
h WP = gD 0.96 0.094 

Cross Sect ion # 3  * 
Standard 
Error  

Corre la t ion  
Coeff ic ien t  Eauation 

- 

b A = a D  0.99 0.105 

d A = cWP 0.97 0.193 

f T = e D  0.193 0.94 

h WP = gD 0.184 

11 



TABLE 11: Corre la t ion  c o e f f i c i e n t s  and s tandard 
e r r o r s  f o r  equat ions (continued) 

Cross Sect ion #3A 

Equation 
* 

Standard 
Error  

Corre la t ion  
Coef f i c i en t  

b A = aD 

A = cWP d 

0.99 0.031 

0.136 0.97 , 

r T = e D  0.96 

0.97 

0.059 

h WP = gD 0.057 

Cross Sec t ion  8 4  
* 

Standard 
Error  

Equation Corre la t ion  
Coeff ic ien t  

b A = a D  0.99 0.018 

d A = cWP 0.86 0.246 

f T = eD 0 .84  0.107 

h WP = gD 0.105 0.85 

Cross Sec t ion  # S  
* 

Standard 
Error  

Equation Cor re l a t ion  
Coeff ic ien t  

b A = a D  0.99 0.055 

d A = cWP 0,222 0.94 

f T = eD 0.171 0.91 
h WP = gD 0.91 0.167 

12 



TABLE 11: Corre la t ion  c o e f f i c i e n t s  and s tandard 
e r r o r s  f o r  equat ions (continued) 

Cross Sec t ion  #6 
Equation 

* 
Standard 
Error  

0.097 

Corre la t ion  
Coeff ic ien t  

b A = aD 0.99 
d A = cWP 0.203 0.96 

f T = e D  0.95 0.145 

WP = gDh 0.134 0.95 

Cross Sect ion /I7 
* 

Standard 
Error  

Equation Cor re l a t ion  
Coeff ic ien t  

b A = a D  0.99 0.057 

0.157 

0.115 

0.106 

d A = cWP 0.97 
f T = e D  0.96 

h WP = gD 0.96 

Cross Sect ion #8 
* 

Standard 
Error  

Correfa t  ion  
Coeff ic ien t  

Equation 
- 

0.99 

0.99 

b A = a D  0.106 

d A = cWP 0.106 

f T = e D  0.96 0.134 

h 0.96 0.124 WP = gD 

*The s tandard e r r o r  of e s t ima te  is i n  terms of t h e  logarithm t o  t h e  base  
ten since t h e  r eg res s ion  equations are a c t u a l l y  logari thmic equations.  

13 
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APPENDIX A 

CROSS SECTION DATA 

The data for a l l  cross sections is in feet. A computer program was 

developed which accepts cross-sectional data values and generates a table 

of areas, wetted perimeters and top widths f o r  given depth increments. 

I . 
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POINT NO. 

1 
2 
3 
4 
5 
& 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

a 

ELEVATION 
78.46 
7 9 . 0 8 0 5  
79.701 
80.3215 
80.942 
81.5625 
02.103 

83.424 
84.0445 
84.665 
85.2855 

86.5265 
87.147 
87.7675 

09.0085 
89.629 
90.2495 

82 . a035 

85B806 

88.388 

90.87 

CROSS SECTION i .2 

STATION 

0 
154 
31 3 
478 
498 
525 
537 
542 
543 
543 
55 1 
558 
567 
575 
582 
587 
594 
5P7 
600 
649 
671 
780 
940 
1087 
1249 

DEFT H 
0 
.6205 
1.241 

2.482 
3.1025 
3.723 
4.3435 
4.?6? 
5.5845 
6.205 
6.8255 
7.446 
8.0465 
8.687 
9.3075 

10.5485 
1 I .16? 
11 . f895 
12.41 

1.8675 

9.928 

ELEUATION 

100.92 
101.2 
99.49 
93.85 
86.3 
84 -06 
83.14 
80 . f9 
79.05 
80 
78.46 
78.8 
79.34 
79.37 
79.37 
79.99 
81.08 
80 -48 
81.52 
82.71 

90.41 
90.61 
90 .?6 
PO 807 

a w y  

AREA 
0 
4.80949 

50.2534 
81.5362 
117.582 
164.013 
226.952 
297.704 
374.168 
456.779 
545.338 
639.846 
740.03 
842.911 
947.667 
1054.3 
1162.81 
1281 .?7 
1433.69 
1683.21 

22.i324a 

17 

UETTED PER. 
0 

4 1  .6813 

57,4776 
64.0521 
91.0684 
114.564 
121 8267 
131.58 

1 SO 3 9 8  
160.699 
168.064 
171.366 
174.669 
177.971 
101.274 
222 247 
2 7 8 . 7 9 5  
563.442 

1580399 

4a.7807 

141.297 

TOP UIDTH 
0 
14.9159 
90.4902 
46.8596 
55.0799 
61.3936 
88.21438 
11 1.601 
1 10.128 
128.329 
137.?3 
147.516 
157.102 
164.292 
167.314 
170.337 
173.359 
176.282 
217.136 
273.49 
557.945 





CROSS SECTION #3A 

POIHT NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11  
12 
13 
1 4  
15 
16 
17  
18 
l ?  
29 
21 
22 
23 

EL E 'J A 'T 1 a fl 
86.71 
8r ) .21?S 
8? f 2 9  
88 m 2385 
88.?48 
8 9 . 2 5 7 5  

9 0 . 2 7 6 5  
? V  .,'83 
9 t 2 9 5 s  
91 .a05 
92.3145 

93.3335 
9 3  843 
94.3525 

95.3715 
95.881 
96 . 3905 
96.9 

a9 . 767 

92.824 

9 4 . a ~  

1043 
1174 
1320 
1421  
1488 
1518 
1543 
1558 
1560 
1360 
1570 
1528 

1 5 9 3  
160: 
1608 
1618 
1634 
I691 . 
1692 
1841 
13Pu 
21 84 

1585 

DEPTH 
d 
e 5 3 3 5  
1 .013 
1 e 5 2 8 5  
2.038 
2.54175 
3.057 
3 . 5665  
4 . 3-76 

5.OY5 
5 .6045  
6 .114  
6.6235 
17.133 
7.SS25 
8.152 
8.6615 
9.171 
9 . 6805 
10.19 

4.5855 

9P.45 
98.89 
98.14 
98.26 
98.86 
96.14 
94-13 
89.5 
87 2 '  
88.44 
8& . 8 7  
86.71 
87 
87.33 
87.13 
87.51 
88 33 
91.5 
94.63 
98 .36  
98 . 47 
97.79  
96 .9  

AREA 
0 
7 . 1 9 4 5  
27 .7339  
53 9 7 3  
8 4 . 3 4 3 5  
116.422 
150.931 
185 .643  
223.122 
262,528 
304 - 3 2 5  

401 - 0 4 5  
456.??8 
515.823 
580.285 
651,558 
727.73 
808.322 
894.189 
990.530 

350 . 428 

UETTED rat. T 
0 
27.8:? 
47.3208 
58.034 
63.4tI94 
66.7954 
70,431 
74 ;3659  
78.JUOt3 
8 2 . 2 3 5 8  
89.1913 
9 8 . 1 7 2 3  

l l 6 . 1 3 4  
125.115 
136.74 
I48 . 9 3 1 
157.72 
166.508 
182.114 
205.01 & 

tOJm153 

OP 

, 

UIDTN 
0 
27.776 
45,5537 
56. (16'93 
61.4353 
64 . 4639 
67 m8873 
71 .&434 
75.45 15 
79.2334 
86.0561 
94m?I?? 
1 03.7?8 
112,639 
121 .so1 
133.043 
145.165 

162.516 
178,016 
200. d ?  7 

153.i31 

19 
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CROSS SECTION #4 

STAT ION ELEIlA TI ON POINT NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
73 
14 
15 
I& 
17 
18 
19 
20 
21 
22 
23 
24 
25 

ELEVATION 
86.8 
87 8 4325 
08 8 065 
88 . 6975 
89 . 33 
89 8 9625 
90.595 
91 8 2275 
91.86 

93.125 
93 . 7575 
94.39 
95 8 0225 
95.655 
96 8 2875 
96.92 

98.185 

92 8 4925 

97 8 5525 

98.8175 
99.45 

0 99.4s 
as 99.07 
21 1 1QU.12 
304 100.26 
31 6 97 825 
333 99.3 

x v  -#rn 
670 10084 

754 97 802 

779  90.65 
782 08.45 
784 ' 87.4& 
790 86.8 
804 87 803 

818 87.11 

834 WW83 

856 93 867 

882 110.75 

49 1 100.21 

735 100 808 

763  938h6 

at o 87811 

826 87 837 

840 ?I 855 

871 108 887 

DEPTH 
0 

1.265 
86325 

1.8975 
2853 
3.1625 
3.795 
4 . 3275 

5 .6925 

6 .9575 

5806 

6.325 

7 8 5 9  
8 8 2225 
8.855 
9.4875 
10.12 
10.7525 
11.385 
1280175 
12865 

AREA 
0 
15.3691 
43.6131 

108.444 
143.504 
179.993 
218.569 
260 8 404 
307.107 
358.957 
415.91 1 

74 8 8399 

475 8 531 
536 8 379 
598 455 
661 8759 

793.293 

950 . 066 
726 8 292 

8678653 

1067.57 

UETTEO PER, 
0 
42.1395 
47 8 2777 
52.0871 
55 8 1057 
57.7071 
60 . 3086 
65.0571 
f l . 6 1 9 3  
7 9  . 8557 
88 8 0922 
95.4833 
97 8 0336 
100.184 
102.539 
104.884 
107.235 
115.817 
128.975 
142.133 
312,6 

TOP UiDfH 
0 
42.0925 
47.0304 
51.61 15 
54.3029 
54.5607 

153.3584 
69.771 5 

86 80429 
93.2895 
95.231 4 
37 1 732 
99.1151 
101 8057 
1 02,949 

123.932 
1 36.664 

58 88 184 

7789072 

111.2 

306.709 

20 



CROSS SECTION #5 

POINT N O 8  

1 
2 
3 
4 
5 
& 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 

ia 

ELEWCiT ION 

82.??r; 
83 . CjZh 
I j4 .279  
8 4 . 3 2 2  

8ri .208 

a?. 494 
88.137 
88.78 
89.423 
90.066 
90 . 7 0 9  

01.995 
9 2 . 6 3 8  
33.201 

94 . 567 

82 8 35 

85.565 

86.951 

91 8352 

938724 

85821 

S T A T I O N  

0 
196 
345 
437 
471 
677 
724 
755 
895 
34 1 
958 
1015 
1 047 
1554 
1062 
1072 
1082 
1089 
1095 
1102 
1103 
1120 
1246 
13P6 
1548 

1 

DE F f  H 
0 

1.286 
i 8329 
2 572 
3.215 
3.858 
4.501 
5 . 1 4 4  

6.43 
7 . 073 
7.716 

9 . 002 

10.288 
10.931 

12.217 
12.86  

D643 

58787 

8 8 359 

98645 

1 1  8 5 7 3  

ELEVA T I  ON 

102841 
100-45 
101 844 
101 839 
93 -67 

94.87 

86.73 
9 i 8 & i  

86.26 
84 .3? 
83 .3 - 83.73 

9 6 8 3 1  

95 8.15 

8? 847 

83.41 
82 8 84 
82 85& 
02.35 
83.14 

92.49 
93.32 
93.47 
95-21 

86.13 

AREA 
0 

26.1142 
56.63 

128.757 
165.749 

7 8 5924 

9283529 

208.461 
2638 9 4 9  
3308748 
4108357 
502.278 
602.118 
704 . 075 
914.258 
1024.12 

1461.86 
1824.87 
2263.04 

808 . I 21 

1179845 

TOP WIDTH 
0 
21 .5678 
37.2284 
53.7952 

57.0677 
58.1529 
75.915 
95.0906 
1 1 4 I 237 
133.382 
152.528 

568165 

156894 
160816?  
163.439 
16b.689 
192.01 
291 8 1  53 
509.203 
619.309 
759.685 
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CROSS SECTION #6 

POINT NO. STATION €LEU4 T I  ON 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
20 
29 
30 

0 
28 
89 
139 
158 
238 
252 
266 
282 
298 
323 
340 
356 
360 
365 
375 
397 
390 
398 
406 
415 
420 
426 
433 
438 
369 
503 
708 
861 
1014 

99.73 
98 . 32 
98 -33 
97.22 
95 -62 
95 . 56 
?487& 
9s .a3 
97.29 
96 -27 
97.55 
96 
40.64 
92.19 
88.69 
87.41 
84.56 
81.34 
83.44 
81 a63 
82.15 
82.18 
81.90 
82.1155 
87.34 
89 m f 7  
92.33 
93 . 59 
36.43 
95.23 

ELEUIATION 
8lS34 
82 . 0345 
82.729 
83 . 4235 
84.8125 
85.507 
86.2015 
86.896 
87.5905 
08.285 
88 - 3 7 9 5  
89.674 

91 - 0 6 3  
91 -7575 
92.452 
93.1465 

94.5355 
95.23 

84.118 - 

90 3685 

93,841 

DEPTH 
0 
.&945 
1.389 
2.0835 
2.778 
3 4725 
4.167 
4.8615 
5.556 
6.2505 
6.945 
7.6395 
8 334 
9 . 0285 
9.723 
10.4175 
11.112 
1 1.8065 
12mS01 
13.1955 
13.89 

AREA 
0 
1.9125 
20.1351 
44.0161 
69.6771 
96 . 2388 
126.314 
160.627 
199.178 
243.629 
312.718 

537.085 
680.839 
828.633 
982.226 
1 1  42.38 
1336.84 
1579.1b 
1853.37 
2158.37 

41 1 m330 

22 

UETTEIZ PER. TOP UIDTH 
0 0 
12.4753 11.2089 
34,9896 32.373 
40.5736 34 . 398 7 
42 . 4073 37.42?8 
45,8507 40 . 2546 

58 . 6927 52.4575 
65.1137 58.5589 
84.737 77.96 

121 -001 127.827 

207 459 200.271 
217.164 209.7 

233.901 225.478 
253*31? 244.512 
324 . 908 31 5.484 
389.119 375.077 
423 . 727 41 4.566 
477.74 468.428 

52.2717 46.356 

lb8.81 1 & I  .as 

224.729 21 6.834 



CROSS SECTION #7 

POiNT WO. 

1 
2 
3 
4 
3 
b 
7 
8 
9 
10 
1 1  
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 
26 
27 
28  
29 
30 
31 
32 
33 
34 

ELEVilTIOH 
B0.65 
87 . 31 f S  
87 .985  

89.33; 
8?.9875 

aa . m 5  

90 8 655 
91 83225 
9t -99 

93 . 325 
93.992s 
94.66 
95.327S 
vs . 995 
9b . bb2S 
97.33 

. 97.937s 
90 . 663 

. -99.3323 

928 657'5 

"-t 00 . 

0 
90 
165 
189 
275 

29 3 
3 0 9  
33 1 
3 9 8  
403 
41 1 
41 5 
41 9 
41 9 
426 
46 1 
480 
430 
495 
495 
SO2 
so 9 
51 5 
524 
526 
334 
S47 
61 3 
699 
71 8 
737 
880 
1033 

285 

DEFT1 
0 
.6iii5 

2.0025 
2 . b i  

4.005 
4 9 6725 
5.34 
6.0075 
6.675 

8-01  
8 . 6775 
9.345 
10,012s 
10.68 
t 1.347'5 
12.01s 
.t 2.602s 
13.33 

18335 

3 8 3375 

783425 

1 0 0 ~ 3  
102.09 
101 - 9 2  
99 . 59 
90 . f 3  
99 -92 
99.01 
99 -58 
93 
91.61 
89.95 
88 -24 

87 . 76 
90.33 

93.15 
90 A 2  
87.72 
88.04 
86.65 
87.06 
87.17 
87.26 

945 -33 
99.22 
99 a25 
99.4 
97.51 
101.06 
101.88 
100 

87.7 

13.09 

92. a7 

E .qa 

AREA 
u' 
b . 49754 
26.0277 
31 88360 
80 .3126  
114.986 
154.637 
202.738 
263.536 
352 . 04 
472,773 
606.041 
741 -724 
879 .983 
1 028 . 77 
1191 -73 
1364.24 
1 S47 . 38 
174S.Pl 
1783 3 8  
2336 . 69 

UETfED PER. 
0- 
25.5022 
36 . 793 
43.3226 
50.7173 
s9 . 7223 
70.4126 
85 . 1894 
117.061 
162.11 
205,271 
2ov.14 
21 3.009 
21 9.90s 
242.572 
260. S64 
273.845 
294,706 
31 8.365 
46Se233 
SS6 . 23 1 

TOP UIDTH 
J 

35 . 568 8 
11 a 0 7 1  1 
46 .a309 
55.134 
65.3409 
79.1434 . 
110.418 
154 .?85 

201.461 
205.08 
21 1.71 8 
234.086 
2s1.87 
265,033 
283.707 
30O.153 
ISs.743 
346.SS * 

zs .;ass 

197 a842 

23 



. '. 

FOINT NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

ELEVATION 
86 . 35 
86.9855 
87.621 
88 . 2565 
88 . 892 
89 . 5275 
90.163 
90.7985 
91.434 
92 . 0695 
92.705 
93.3405 
93.976 
94.61 15 
95 . 247 
9s a 8825 
96.518 
97.1555 
97.789 
98.4245 
99.06 

CROSS SECTION #8 

STAT I O N  

0 
163 
354 
389 
41 1 
427 
490 
506 
582 
S89 
590 
59 1 
592 
596 
597 
597 
605 
61 3 
61 9 
625 
630 
630 
646 
68 1 
690 
700 
748 
832 
858 
900 
91 2 
972 
1030 
1090 
1107 
1124 
1136 
1152 

DEPTH 
0 
-6355 
1.271 

2.542 
3.1775 
3.813 
4.4485 
5.084 
5.7195 
6.355 
6.9905 
7.626 
8.2615 
8 . a?? 
9.5325 
10.168 
10 .a033 

12.0745 
12.71 

1 a 9065 

11 a439 

ELEVATION 

102.51 
100.21 
90.09 
97.63 

98.72 
98.73 

89.25 
87.98 
87 3 8  

88 . 05 
88 -64 
87.4 
08.57 

ioo.as 

01 e64 

88e99 

86 m56 

86.33 
86.68 
87.04 
89.37 
30 .83 

89.2s 
93m? 4 
97.11 
96.41 
94 .?V 
94.06 
95.74 
98.05 
96.52 
9s . 39 
90.72 
94 .&3 
96.54 
99.06 

AREA 
0 
11.2584 
29.0276 
49.6926 
76.6077 
108.38 
156.872 
225 . 406 
327.398 
453.187 
584.777 
721.731 
066.802 
1030 . 73 
1225.6 
1446.48 
1711.93 

2438.28 
2877 . SS 
3380.95 

86.49 

91.28 

2048.48 

24 

UETTED PER. 
0 
26.0109 
30 . 6243 
40.3309 
50 . 9542 
66.2093 
98.1422 
130.642 
195.385 
209 904 

228 . 967 

293.638 
331 -584 

474,104 
598 . 625 
656.916 
736.799 
867.137 

218.536 

243 477 

309 07'3 

TOP UIDTH 
0 
25.4366 
29 .S327 
37.0664 

60 . 494 
92.1179 

1 124.369 
188.767 
202.995 
21 1 . 135 
221.184 
235.374 
285-233 
322.761 
379 -961 
464.743 
589.032 
647.107 
726.747 

45.853 

856 .a94 



APPENDIX B 

REGRESSION ANALYSIS ON 
CROSS SECTION VARIABLES 

The regression ana lys i s  w a s  run using a s ta t is t ical  package ca l led  

MINITAB. To obta in  the  re la t ionships  i n  t h i s  repor t ,  logarithms t o  the  

base ten  were taken of t he  da ta  because t h e  l i n e a r  equations developed 

are logarithmic. As an example: 

b A = a D  

Taking logs: log A = log  a + b log D 

In  the  regression equations shown on the  following pages f o r  each cross  

sec t ion ,  C5 = l og  D;  C6 = log A; C7 = log WP; and C8 = log T where D ,  A, 

WP and T were defined i n  the  report .  For cross sec t ion  #1 (page 27) the  

regression equation is given as: 

C6 = 1.18 + 1.69 C5 

lol. 18 = a - 15.14. So: A = Therefore, log a = 1.18 and b = 1.69. 

15.14 D f o r  c ross  sec t ion  #1 with a standard e r ro r  of e s t h a t e  

(s - page 27) of 0.03089 (note: logarithmic s value) and an R-squared of 

93.9 percent. 

Since it  was easy t o  run other regressions once the  da ta  w a s  input,  

t he  same re l a t ionsh ips  were run f o r  s t r a i g h t  l i n e a r  equations of the  

form: 

A = al 3- blD 

25 



In the regression equations shown on the following pages for each cross 

section, C1 = D ,  C 2  = A ,  C 3  = WP and C4 = T .  

(linear - page 28), the regression equation i s  given as: 

For cross section #1 

- 
C2 = -380 + 127 C1 

The standard error of estimate (s - page 28) is 198.6 and R-squared was 

89.5 percent. 

Hopefully th is  extra set of data w i l l  be  of some help in making a 

comparison of the relationships. 
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CROSS SECTION 81 - LO
G

A
RITH

M
IC 

#
 
0
 

z
 

M
 

I-
 

%
 

L&
J 

0
 

k
. 

L
L
 

w
 

0
 

U
 

M
 

W
 

0
. 

O
D

 
Ln 
N

 
L

 

L
-
 m

 
0
0
 

M
 

0
. 

0
 L
 

w
 

r
 

a
 

C
D

 
0
 

U
 

t3 
w

 
ci 
A

 

CLI 
c
 
r
 

8
 

If ci 
re 
0
 

LL 

h
X

 
u
 

D
h

 
w

U
 

w
 

U
 

X
 

U
 

3
-
 

0
 

w
 

w
 

m
+

 
cn 
w

4
3

 
C

3
.

 
a
-
 

i
L

 
0
 

cn 
w

 
m

 
*
 

27 



CROSS SECTION #1 - LIN
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R
 

s
 

L
1
 

8
 

n
 

J 

w
w

 

w
w

 
0
 

2z 
w

 

tc: 
U

 
=> 

w
 
e
 
3
 

c
i
 

u3 
I 
Tz 

-#
.I 
0
 
0
 
c
 

0
 

M
 
0
 

x
 

w
 

z
 

a
 

9
 
. 

'A 
CL 
h

 

a
 
t
 

r
 

i
t

 
=ire: 

c
 

0
 

28 



'
-
 

CROSS SECTION 
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7HE R E G R E S S I O N  EQlJATI0)4 IS 
C6 = 1 . G 3  + 1 . 4 9  C5 

THE REGRESSION EQUATION I S  
C &  = 0.820 + 2.23  C5 

ST. DEU. T - R A T I O  = 
CQLUHN COEFFICIENT OF COEF. C0EFi'S.D. 

0.81998 0.05251 15.62 
C5 2.22546 0.06854 32.47 

ST. DEW, T - R A T I O  = 
COLUHN COEFFICIENT OF COEF. C0EFIS.D. 

1.03443 0.09591 10.79 
C5 i .413a2 0.1252 11.89 

S = 0.1054 S = 0.1926 

R-SQUARED = 9 8 . 3  PERCENT 
R-SQUARED = 98.2 PERCENT, ADJUSTED FOR D.F. 

R-SQUARED = 88.7 FERCENT 
H-SQUARED = 88.1 PERCENT, ADJUSTED FOR D.F. 

c3 

rn 
cn 

ANALYSIS OF VARIANCE ANALYSIS OF VARIANCE 

RUE TO DF ss HS=SS/DF 
REGRESSION 1 1 1  .?23  11,723 

TOTAL I ?  11.923 
RESIDUAL 18 0.200 0.01 1 

w 
P 

DUE T O  DF ss HS =SS/Df 
REGRESSION 1 5.2419 5.2419 
RESIDUAL 18 0.6676 0.0371 
T O T A L  19  5.9095 

rn 
M 

HTB >REGR Cb ON 1 IN C7 HTB >REGR G7 ON 1 IN C5 

THE REGRESSION EQUATION I S  
Cb = - 0.557 + 1.40 C7 

THE REGRESSION EQLlATION IS 
C7 = 1.06 f 1.47 C5 

S T .  DEU. T-RATIO = 
C O L U H N  GOEFFICIENT OF COEF. CQEF/S.D. 

c7 1.40127 0.08065 17.37 
-0.5573 0.1724 -3.23 

ST.  DEU. 1 - R A T I O  
OF COEF. CQEF/S.D. COLUHN COEFFICIENT 

1 .Oh328 0.09173 11.59 
c5 1.4707 0.1197 12.28 

H 
0 

S = 0.1931 s = 0.1832 

R-SQUARED = 8 9 . 3  PERCENT 
R - S Q U A R E D  = 88.0 PERCENT, ADJUSTED FOR D s F .  

R-SQUARED = 94.4 PERCENT 
R-SQUARED = 94.1 F'ERCENT, ADJUSTED FOR R.F. 

ANALYSIS OF UARIANCE ANALYSIS OF V A R I A N C E  

DUE T O  DF 'SS ti S;=S S /DF 
REGRESSION 1 5.1197 5.1 197 
RESIDUAL 18 0.4107 0 .0339 
T O T A C  19  5 .7305 

DUE T O  DF ss HS=SSIISF 
REGRESSION 1 11.252 11.252 
RESIDUAL 18 0.671 0,037 
T O T A L  19 1 1 . 9 2 3  



# T B  >REGR C4 ON 1 IN C 1  HTB ?REGR C2 ON 1 Ilti C 1  

THE REGRESSION EQUATION IS 
C 4  = - 140 t 57.7 C l  

THE REGRESSION E Q U A T I Q H  I S  
c-2 = - 4 9 7  + 1 7 7  c 1  

ST. DEU. T-RATIO = 
COLUHN C O E F F I C I E N T  OF COEF. COEF1S.D. 

C l  177.46 20.17 0.80 
-497 I 2  140.7 -3 3 3  

ST. DEV. T - R A T I O  = 
COLUHN C O E F F I C I E N T  OF COEF. C0EFIS.D.  

c1 578719 5.682 10.16 
-139.90 3 9 . 6 5  -3.53 

S = 8 5 . 3 6  S = 302.9 

R-SQUAREB = 85.1 PERCENT 
R-SQUARED = 84.3 PERCENT, ADJUSTED FOR D.F. 

R-SQUARED = 81.1 PERCENT 
R-SQUARED = 80.1 PERCENT, ADJUSTED FOR D.F. 

A N A L Y S I S  OF VARIANCE 

DUE T O  DF ss M S= S l j  /Xi F 
REGRESSION 1 7105933 7105933 
R E S I D U A L  18 1651658 Y 1759 
TOTAL 19 875759 1 

. _  
HS=SS/DF 

REGRESSION 1 751713 751713 
RESIDUAL 18 131146 7 28 b 
TOTAL 

D U E  TO DF ss 

1 9  882860 

cn 
M 
n 
I4 
H 
0 
Z w 

13 

HTB >REGR C3 ON 1 IN C1 HTB >REGR CZ ON 1 I N  C3 

THE REGRESSION E Q U A T I O N  IS 
C 3  = - 1 3 9  + 58.3 C 1  

THE REGRESSION E Q U k T I Q P l  IS 
C 2  = - 85.0 + 3.10 C3 

ST. DEU, T-RATIO = 
C O E F F I C I E N T  OF COEF. COEF/S.D. COLUhN 

c 1  58.300 
-139.10  3 9 . 5 2  - 3 . 5 2  

5.664 10.29 

ST. DEU. T-RATIO = 
COLUHN C O E F F I C I E N T  QF CQEF. COEFISmD. 

-85.01 30.24 -2.81 
c3 3.09555 0 .O?Y60 31.08 

S = 85.08 s = 94.34 

R-SQUARED = 85.5 PERCENT 
R-SQUARED = 64.7 PERCENT, ADJUSTED FOR D.F. 

R-SQUARED = 98.2 PERCENT 
R-SQUARED = 98.1  PERCENT, ADJUSTED FOR D.F. 

A N A L Y S I S  OF V A R I A N C E  

DUE TO DF ss HS=SS/XSF 

R E S I D U A L  *18 130280 7238 
TOTAL 19 8 9 7 2 0 6  

REGRESSION 1 766926 766926 
DUE T O  DF ss i IS-SS/ l iF  

160194 8900 
REGRESSION 1 8597397 8537397 
R E S I D U A L  18 
TOTAL 1 9  8757591 



I .  . -  

THE REGRESSION E Q U A T I O i i  IS 
C6 = 1 . 4 9  + 1.56  c 5  

S = 0 . 0 3 0 8 9  

I?-SQUARED = 99.7 PERCENT 
R-SOUARED = 99.7 PERCENT, ADJUSTED FOR D.F. 

A N A L Y S I S  OF VARIANCE 

DUE T O  DF SS MS=SS/DF 
REGRESSION 1 5.7888 5.71388 
R E S I U U A L  18 0.0172 O D Q O 1 O  
TOTAL 19 5.8060 

W 
W 

HTB X E G R  Cb ON 1 IN C7 

THE REGRESSION EQUATION I S  
Cb = - 2.48 t 2 . 4 6  C 7  

ST. DEW. T - R A T I O  5 

COLUHN C O E F F I C I E N T  OF COEF. COEF/S8D.  
-2.4826 0.2841 -8 874 

2 8 4620 0.1431 17.20 c7 

H-SQUARED = 9483 PERCENT 
R-SQUARED = 9389 PERCENT, ADJUSTED FOR D.F. 

A N A L Y S I S  OF VARIANCE 

RUE TO DF ss H S 4 S / D F  
REGRESSION 1 5 .4730 5.4730 
R E S I D U A L  18 0.3330 o.oias 
T O T A L  19 5.8060 

THE REGRESSION E Q U A T I O N  I S  
C8 = 1.59 t 0 .594 C5 

ST, DEU. T-RATIO = 
COLUHN C O E F F I C I E N T  OF COEF COEF/S.D. 

1.58949 0 8 02756 57.67 
cs 0 . 5 9 3 5 6  0.03856 15839 

S = 0.05933 

R-SQUARED = 9 2 . 9  PERCENT 
R-SQUARED = 92.5 PERCENTt ADJUSTED FOR D , F ,  

ANALYSIS OF VARIANCE 

HS=SS/DF HEGRESSIOH 1 0.83392 0,83392 

TO'CGL 

DF ss DUE T O  

R E S I D U A L  18 0.06336 0.00352 
0 8 9 7 2 9  1 9  

HTB M E G R  C7 QN 1 IN CS 

THE REGRESSION E Q U A T I O N  IS 
c 7  = 1.60 + 0.598 c5 

ST, DEU. T - R A T I O  
COLUHN C O E F F I C I E N T  i f  -COEF COEF/S,D. 

1.59931 0.02628 60.85 
C5 0.59758 0 , 03678 14825 

5 = 0.05658 

R-SQUARED = 9 3 , 6  PERCENT 
R-SQUARED 93.3 PERCENT, ADJUSTED FOR D . F .  

A N A L Y S I S  OF V k R I A N C E  

W = 3 S / D F  

R E S I D U A L  18 0.05762 0.00320 

19 TOTAL _ -  

DF ss DUE TO 
REGRESSION 1 0 , 8 4 5 2 6  0 884526 

0.90289 

w 
9 

I 



. . . .  L. - .. . , ' , . I  . *  

HTB >REGR C2 ON 1 I N  C1 
HTB SREGR C 4  ON 1 IN C1 

THE REGRESSION EQUA7ION IS 
C 2  = - 138 t 9 8 . 6  c1 THE REGRESSION EQUATION rs 

c 4  = 20.0 + 15.4 C I  
ST, DEV, f - R A T I O  

CoLUnN C O E F F I C I E N T  OF COEF. COEF/SuD. 

C1 
-137872 27.52 -5.00 
90.564 9.509 21 886 

ST. DEV. T-RATIO = 
COLUHN C O E F F I C I E N T  OF COEF. C0EFiS.D.  

20 8 009 4.603 4.27 
C1 15.3563 0.7673 20.01 

R-SQUARED = 9 6 . 4  PERCENT 
R-SQUARED = 9682 PERCENT, ADJUSTED FQR D.F. R-SQUARED = 9587 PERCENT 

R-SRUARED = 9585 PERCENT, ADJIJSTED FOR D8F. 

c3 

cn 
cn 

A N A L Y S I S  OF VARIANCE A N A L Y S I S  O f  UARIAHCE 
DUE TO DF ss #S=SS/DF 

REGRESSION 1 1677067 1677067 
R E S I D U A L  18 63187 351 0 
TOTAL 19 1740254 w c. 

DUE T O  DF ss MS= SS /DF 
REGRESSION I 40708 40708 
RESIDUAL 18 183Q 1 02 
T O T A L  19 42530 

cn 
M 
0 
1-3 
H 
0 
2 

HTB )REGR C 2  ON 1 IN C3 HTB >REGR C3 OH 1 I N  C1 

THE REGRESSION E Q U A T I O N  IS 
c2 = - 265 .1. 6.23 c.3 THE REGRESSION E Q U A T I O N  I S  

c3 = 21.1 t 1587 c1 
ST. DEV, 1 - R A T I O  = 

COLUHN C O E F F I C I E N T  OF COEF. C0EFIS.D. 
-265 8 35 17.65 -15.04 

c3  6.2327 081533 40.47 
COLUHN C O E F F I C I E N T  

21.089 
c1 15.6398 

s =; 9 . 9 0 6  

R-SQUARED = 98.9 PERCENT 
R-SQUARED = 9 8 . 9  PERCENT, ADJUSTED FOR D8F. R-SQUARED = 96.0 PERCENT 

R-SDllkRED 2 P5.8 F ' E f i C E N r ,  ADJUSTED FOR D.F. 

A N A L Y S I S  OF UARIAHCE A N G L Y S I S  OF VARIANCE 

DUE T O  DF ss N s= ss /UF 
REGRESSION 1 1721517 1721 51 7 
R E S I D U A L  18 i 8737 1041 
T O T A L  19 1790254 

DUE T O  D F  ss 14 S= SS /D F 
REGRESSION 1 42550 42550 

98 R E S I D U A L  18 1756 
TOTAL 1 9  44316 



HTB >REGK C8 ON 1 IN CS H T B  :;REGR C4 ON 1 lNC[SS 

THE REGRESSION E Q U A T I O N  IS 
c8 = 1858 t Om477 c5 

THE REGRESSION E Q U A T I O N  IS 
C6 = 1.47 t 1.38 c5  

COLUHN C O E F F I C I E N T  

c5 
1.57884 
0.47701 

COLUHN C O E F F I C I E N T  
1.46805 

c5 1.38213 

s = 0.1066 s = o . o i a i 6  

R-SQUARED = 72.5 PERCENT 
R-SQUARED = 7180 PERCENT, AD,JUSTEn FOR D . F .  

R-SQUARED = 9 9 . 9  FERCENT 
R-SQUARED 5 9 9 8 9  PERCENT, ADJUSTED FOR D.F. 

Q cn Alr lALYSIS OF VARIANCE 
v3 A N A L Y S I S  OF VARIANCE 

DUE T O  I3 F ss HS=SS/DF 
0 . 5 3 8 5 9  0.53859 REGRESSION 1 

R E S I D U A L  18 
TOTAL 19 G.74310 

0,20451 0.01 13& 

DUE TO DF SS MS=SS/DF 
REGRESSION 1 4.5216 4.5216 
R E S I D U A L  18 0.0059 0 . 0403 

w 
Ln 

TOTAL 19 4.5276 

I 
HTB >REGR C7 0t.l 1 IN C5 HTB >*REGR Ch ON 1 IN C7 

THE REGRESSION E Q U A T I O N  IS 
c7  = 1.58 + 0.430 cs 

THE REGRESSION E Q U A T I O N  IS 
C6 = - 1 . 6 9  t 2 . 1 2  C 7  

COLUHN COEFFICIENT 
1.38078 

r 

C5 0.48961 0.06822 c 7  2.1201 0 8 2807 

s = 0.1050 

R-SQUARED = 74.1 PERCENT 
R-SQUARED 72.7 PERCENT, ADJUSTED FOR D.F. 

R-SQUARED = 7680 PERCENT 
H-SQUARED = 7 4 . 7  PERCENT, AD,JUSTED FOR 0°F. 

A N A L Y S I S  OF V A R I k H C E  A N A L Y S I S  OF VARIANCE 

D U E  TO DF ss H S; SS /xi F 
REGRESSION 1 384415 3.4415 

TOTAL 19  4.5276 

RESIDUAL 18 1.0061 0 . o m  

DUE TO DF ss HS=SEi/DF _ _  

REGRESSION 1 0.56742 0.56742 
R E S I D U A L  18 0.19827 0.01 101 
T O T A L  19  0 8 7 6 5 6 9  i 



HTB >REGR C4 ON 1 IN C1 

THE REGRESSION E Q U A T I O N  IS 
HTB >REGR C2 ON 1 IN C 1  

THE REGRESSION E Q U A T I Q N  IS C4 = 17.1 t 11.5 Cl 
C2 = - 125 t 85.0 C1 

ST. DEU. T-RATIO = 
C O E F F I C I E N T  OF COEF. COEF/S.D. COLU" ST. DEU, 1 - R A T I O  COLUHN C O E F F I C I E N T  OF COEF. C0EFi'S.D. 17.06 17.56 0.97 

c1  85.048 3.117 27.20 I t  .f4? 2.317 4.98 -124.64 23.62 -5.28 c 1  

. -  s = 37.80 S = 50.81 

R-SQUARED = 97.6 PERCENT 
R - S Q U A R E D  = 97.5 PERCENT, ADJUSTED FOR D.F. 

A N I r L ' f S I S  OF UkRIANCE 

DUE TO DF SS 

R E S I D U A L  18 46530 
R E G R E S S I O N  1 1924298 

w TOTAL 19 1970827 
cT\ 

HS=SS/DF 
1324298 

25085 

R-SOUARED = 5 S . S  PERCENT 
R-SQUARED = 55.6 P E R C E H T ,  ADJUSTED FOR D . F .  

A W A L Y S I S  OF VARIANCE 

MS=SS/DF 

1429 

DF ss DUE TO REGRESSION 1 35470 35470 
R E S I D U A L  18 25715 
TOTAL 19  61 186 

PiTB >REGR C3 ON 1 I N  C1 HTB >REGR C 2  ON 1 IN CJ 

THE REGRESSION E Q U A T I O N  IS 
c2 = - 0.0 + 4.57 c 3  

COLUHN C O E F F I C I E N T  
-0.01 

9 3  4.5689 

S = 186.9 

R-SQUARED = 68.1 PERCENT 

THE REGRESSION E Q U A T I O N  IS 
c3 = 16.6 t 12.0  GI 

ST. DEV. T - R A T I O  = 
OF COEFa C O E F i S a D .  ST. DEU. T - R A T I O  = COLUi4N C O E F F I C I E N T  OF COEF. COEF/S.D, 16.56 17.62 0.94 

12.014 2.325 5.17 82.42 -0.00 C 1  
0 . 7373 6.20 

S = 37.92 

R-SBUGRED = 59.7 PERCENT 
R - S Q U A R E D  = 57.5 P E R C E N T ,  ADJIJSTEP FOR D . F .  R - S Q U A R E D  = 6 4 . 3  F'ERCEH'T, ADJUSTED FOR D.F. 

A N A L Y S I S  OF WARTANCE 

D U E  T O  DF ss H S = S S I D F  
R E G R E S S I O N  1 1341867 .c 1341867 

T O T A L  19 1970827 
RE S I D U A L  18 628960 34c342 

MS= SS /DF 
R E G R E S S I O N  1 38398 3039% 

1430 RESIDUAL 18 25884 

DF ss DUE TO 

TOTAL 19 61281 

c3 

cn 
CA 

cn 
M 
0 
I4 
H 
0 !a 

I 
r 



I i T B  X E G R  C6 ON 1 IN C5 HTB >REGR C8 ON 1 IN C5 

THE REGRESSION EQUATION IS 
C6 = 1.19 -t 1.82  C5 

THE REGRESSION EQUATION IS 
C8 = 1.35 + 1.04 C5 

ST, DEU. T-RATIO 
COLUHN COEFFICIENT OF COEF. COEF/S.Dm 

1.19130 0.02892 41.19 
c5 1.81790 0.03594 50.58 

ST. DEU. T-RATIO = 
COLU" COEFfICIEHT OF COEF, C 0 E f l S . D .  

15.02 1.34643 0.08965 
c5 1.0423 0.1114 9.36 

S = 0.05530 S = 0.1714 

R-SQUARED = 99.3 PERCENT 
R - S Q U A R E D  = 99.3 FERCEN'T, ADJUSTED FOR D.F. 

R-SQUARED = 82.9 PERCENT 
R-SQUARED = 82.0 PERCENT, MIJUSTED FOR D.F. 

c3 

m 
m 
i3 

ANALYSIS OF VARIANCE ANALYSIS OF VARIANCE Cn 
M n 
GI 
H 
0 
% 

DUE T O  DF S S  HS=SS/DF 
REGRESSION 1 7.8223 7.8223 
RESIDUAL 18 0.0550 0.0031 
TOTAL 19 7.8774 

w 
-4 

DUE TO DF SS MS=SS/DF 
REGRESSION 1 2.5713 2 ,571 3 
RESIDUAL 18 0.5287 0.0294 
T O T A L  19  3.1000 

* cn 
I 

HTB >REGR C6 ON 1 IN C7 HTB XEGR C7 ON 1 IN C5 

THE REGRESSION EQUATION rs 
C6 = - 0.675 -t 1.51 C 7  

THE REGRESSION EQUATION IS 
C7 = 1.36 + 1.04 C5 

ST.  DEU. T-RATIO 3 

COLUHN COEFFICIENT OF COEF. COEF/S.De 
-0.6748 0.2722 -2.48 

c7 1 .SO77 0.1265 11 ,?2 

ST,  DEU. T-RATIO = 
COEFFICIENT OF COEF, COEF/S.D. COLUHN 

1.35614 0.08723 15.55 
c5  1 .0430 0.1084 9 . 6 2  

S = 0.2219 S = 0.1668 

R-SQUARED 88.7  PERCENT 
H - S Q U A R E D  = 88.1 PERCENT, ADJUSTED FOR D . F .  

R-SQUARED = 83.7 PERCENT 
R-SOUARED = 82.8-PERCENTP ADJUSTED FOR D.F. 

ANALYSIS OF VARIANCE 

DUE T O  DF ss HS=SS/DF 
REGRESSION 1 6.9911 6.9911 
RESIDUAL 18 0 .8862 0 A 4 9 2  
T O T A L  1 9  7.8774 

DUE TO DF ss M S 4 S / D F  
REGRESSION 1 2.5751 2.5751 

0.0278 RESIDUAL 18 0.5006 
TOTAL 19 3.0756 



NTB X i E G H  C4 ON 1 I N  C 1  HTB >REGR C2 ON 1 IN C1 

THE R'EGRE6SIQN EQUATION I S  
c 4  = - 101 t 43.7 c1 

THE REGRESSjtON EQUATION IS 
c2  2 - 3313 + 155 c i  

ST. DEU. T - R A T I O  = 
OF COEF. COEF/S.D. 

55.33 -1.83 
7.183 6.08 

S T .  DEV.  T-RATIO = 
COLUHN COEFFICIENT OF COEF. COEF/S.D. 

-397.7 112.5 -3.53 
c1 155.00 14.61 10.61 

COLUMN COEFFICIENT 
-101.27 

c1 43,693 

S = 119.1 S = 2 4 2 . 2  

R-SQUARED = 67.3 PERCENT 
R-SQUARED = cS5.5 PERCENT, ADJUSTED FOR D . F .  

R-SQUARED = 86.2 PERCENT 
R-SQUARED 8 5 . 5  PERCENT, ADJUSTED FOR D.F. 

ANALYSIS OF VARIANCE ANALYSIS OF VARIANCE 

DUE T O  DF ss HS=SS/DF 

RESIDUAL 18 255370 14187 
R E G R E S S I O N  1 524893 524893 

TOTAL 19 3802A3 

DUE TO DF ss MS=SS lDF 
REGRESSION 1 6605547 6605547 
RESIDUAL 18 1056066 58670 

w T O T A L  1 9  766 16 13 
03 

H 
22 

I I T B  >REGR C2 ON 1 IN C3 

THE REGRESSION EI1UATION IS 
C3 = - 101 + 44.1 C 1  

THE R E G R E S S I O N  EQUATION IS 
C 2  = 57.6 t 3 .00  C3 

S T .  BEU. T - R A T I O  = 
OF COEF. C0EFIS.D. 

55.24 -1.82 
7.171 6.15 

ST.  DEV. T - R A T I O  = 
COLUHN COEFFICIENT OF COEF. COEF/S,D. 

57.65 55.77 1.03 
c3 2 , 9 9 8 6  0.15'93 15.05 

COLUHH COEFFICIENT 
-100.64 

Cl 44.105 

S = 118.9 S = 177.0 

R-SQUARED = 67.8 PERCENT 
R-SQUARED = 66.0 PERCENT, ADJUSTED FaR D.F. 

R-SQUARED = 92.6 PERCENT 
R-SQUARED = 92.2 PERCENT, ADJUSTED FOR U.F. 

AiilALYSIS OF VARIANCE ANALYSIS OF VARIANCE 

DUE T O  DF ss PIS=SS/DF 
REGRESSION 1 534840 539840 
RESIDUirL  18 25.1502 14139 
TOTAL 19 789342 

DUE T O  DF SS MS= SS/DF 
REGRESSION 1 7097383 7097383 
R E S I D U A L  18 564230 31 346 
T O T A L  1 9  7661613 



. .  

H T B  if3EGR C8 ON 1 IN C5 

THE REGRESSION EQUATION IS 
C b  = 0.799 .t 2 . 1 4  c5 

T-RATIO = 
CQEF/S.D. COLUHN 

33.95  C5 1 . 2 2 8 4 5  

C 0 E F F I C I EN T 
15.14 1.10009 

ST8 D E V e  
COLUnN COEFFICIENT OF COEF. 

0.79877 0.05275 
C5 2 . 1 4 4 6 6  0806317 

ST. DEV. 1 - R A T I O  = 

0 8 07853 14.01 
0809404 13.06 

OF C O E F a  COEF/S.Dm 

S = 0.1447 S = 0.09718 

R-SQUARED 98.5 FERCENT R-SQUARED = 9 0 . 5  PERCENT 
R-SQUARED 2 98.1 PERCEHT, AD,JUSTED FOR U.F. 8-SQUARED = 8 9 . 9  PENCENT, ADJUSTED FOR D . F .  cl 

cn 
cn Awwsrs OF V A R I A N C E  ANALYSIS OF VARIANCE 
cn 

DUE TO DF ss HS=SS/DF 

RESIDUAL 18 0.170 Q . 0 0 9  
T O T A L  1 9  1 1  - 0 5 7  

REGRESSION 1 10.887 1 0 . a ~  

w 
a 

DF ss MS= SS /DF 
REGRESSION 1 3 8 5720 3.5720 
RESIDUAL 18 083768 0.0209 
T O T A t  1 9  3.9488 

DUE TO 

%k 
m 
I 

NTB X E G H  C6 ON 1 I N  C7 r 
0 
c, 

THE REGRESSION EQUATION IS 
C b  = - 1.02 t 1.67 C 7  

THE REGRESSION EQUATION IS 
C7 = 1.16  t 1.19  C 5  

s r .  REV. T-RATIO = 
COLUPIN COEFFICIENT COEF8 COEF/S8D. c 0 L u w t4 

c7  1 86742 0.1059 15.82 c5 1 8 1 9 0 8 0  

COEFFICIENT 
- 1 . 0 2 4 7  0 . 2 2 3 1  -4.59 1 .15781 

ST. DEW. T-RATIO = 
OF C O E F o  COEF/S.Da 
0.07280 15.90 

13.66 0.00717 

S = 0.2031 S = 0.1341 

R-SQUARED = 9 3 8 3  PERCENT 
R-SQUARED = 92.9 F E R C E N T ,  ADJUSTED FOR D.Fo 

R-SQUARED = 91.2 PERCENT 
R - S Q U A R E D  = 9 0 . 7  PERCENT, ADJUS7ED FOR D.F. 

ANALYSIS OF V A R I A N C E  ANALYSIS OF VARIANCE 

DUE T O  DF ss WS=SS/DF 
REGRESSION 1 10.315 10.315 
RESIDUAL 1 8  0 . 7 4 2  0.041 
TOTAL 1 9  1 1  - 0 5 7  

DUE TO DF S S  HS=SS/DF 

R E S I E W d .  18 0 .3238 0.01 80 
T O T A L  19 3.6801 

REGRESSION 1 383564 383564 
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HTB SREGR C8 ON 1 IN C5 H T B  i H T B  ;.REGR C6 ON 1 IN C5 
1 

THE REGRESSION EQUATIOH IS 
C6 l . i i 9  + 1.96 c 5  

THE REGRESSION E Q U A T I O N  IS 
C8 = 1.35 + 1.06 C5 

STm D E U a  7 - R A T I O  0 

OF COEF, C0EFIS.D. 
0.061 16 22 a05 

14a17 0.07464 

STa IIEU. T-RATIO = 
COLUHN COEFFICIENT OF COEF. COEF/SmDa 

1 A 9 1 6 9  0.03018 36.18 
C5 1 A 5 8 5 9  0.03683 53.19 

COLUHN COEFFICIENT 
1.34838 

c5 1 a05770 

S = 0.05666 S = 0.1148 

R-SQUARED = 91.8 PERCENT 
R-SQUARED = 91.3 PERCENT, ADJUSTED FOR D a F a  

R-SQUARED = 99.4 PERCENT 
R-SQUARED = 99.3 PERCENT, ADJUSTED FOR D.Fa 

ANALYSIS QF VARIANCE ANALYSIS OF VARIANCE 
M 
c3 
I 4  
H 
0 
2 

ss MS=SS /DF DUE TO DF 
REGRESSION 1 2.6480 2,6480 
R E S I D U A L  18 0.2373 080132 
TOTAL 19 2 a 8854 

DUE TO DF SS M S= 8s /BF 
REGRESSION 1 9 a 0800 9.0800 
RESIElUfiL 18 0.0578 0.0032 
T O T A L  19 9.3377 

HTB >REGR C7 ON 1 IN C5 I I T B  ?REGR C6 QN 1 IN C7 

THE REGRESSION EQUATION I S  
C 7  = 1.37 .) 1.05 C5 

THE REGRESSION EQUATION IS 
C6 - 1.23 + 1.76 C 7  

S T m  DEUa T - R A T I O  = 
OF COEFm COEF/SaD. 

24 a 2 V  

0.06890 15a27 
0.056 4b 

ST. DEU. T - R A T I O  = ' 

COLUHN COEFFICIENT OF COEF. CQEF/SaDa 
-1 .2320 0.2043 -ha03 

c7 1.75516 0.09346 10.78 

S = 0.1570 

COLUHN C O E F F I C I E N T  
1,37139 

c5 1 a05208 

S = 0.1060 
3 
I R-SQUARED 9 2 , 8  PERCENT 

R-SQUARED = 92.4 PERCENT, ADJUSTED FOR D m F a  

R-SQUARED = 95.1 FERCENT 
R-SQUARED = 94.9 PERCENT, ADJUSTED FQR D a F m  

A N A L Y S I S  OF VARIANCE A N A L Y S I S  OF VARIANCE 

DUE T O  DF ss HS=SS/DF 
REGRESSION I 8.6940 0,6P4O 
R E S I D U A L  18 0.4437 0.0246 
T O T A L  19  9.1377 

DUE TO DF ss n S= ss /DF 
REGRESSION 1 2.6200 2.6200 
RESIDUAL 18 0 a 2022 0.0112 
TOTAL 19 2.8222 



HT3 >REGR C4 ON 1 I N  C 1  
HTB >REGR C2 ON 1 IN C t  

THE REGRESSION EQUATION IS 
C2 = - 468 + 175 C 1  

ST. DEU. T - R A T I O  a 
COLUMN COEFFICIENT OF COEF. CO€F/S.De 

-468.21 99.83 -4.68 
c1  174.90 12.48 14.01 

THE REGRESSION EQUATION I S  
C 4  = - 47.2 + 33.7 C 1  

STm D E U e  1 - R A T I O  = 
COLUHN COEFFICIENT OF COEF. COEF/S.D. 

-47.21 23.07 -2 .#5 
11 .&8 c 1  33.687 2.885 

S = 49.66 
S = 214.9 

R-SQUARED = 91.6 PERCENT 
R-SQUARED = 91 a 1  YERCEN'I, A D J U S T E D  FOR DmF, 

R-SQUARED = 88.3 PERCENT 
R-SQUARED = 87.7 PERCENT, ADJUSTED FOR D.F. 

ANALYSIS OF V A R I A N C E  
ANALYSIS O f  V A R I A N C E  

DUE T O  DF SS HS =SS /DF 

RESIDUGL 18 031327 461 85 
REGRESSION 1 9063424 9063424 

TOTAL 19 9a9475 i  

DUE TO DF ss )IS=SS/IIF 
REGRESSION 1 336236 336236 
RESIDUAL 18  44390 2467 
TOTAL 19 380634 

HTB >REGR C3 ON 1 IN C1 
HTB >REGR C 2  ON 1 I N  C3 

THE REGRESSION EQUATION IS 
C2 - 193 + 4.86 C3 

ST. DEU. T-RCITIO 5 

COLUHN COEFFICIENT OF COEFa COEF/S.D. 
-192.87 70.15 -2.75 

c 3  4.8616 Om2916 f&,6? 

S = 182.8 

R-SQUARED = 93.9 PERCENT 
R-SQUARED = 93.d PERCENT, ADJUSTED FOR D,F. 

ANALYSIS OF VARIANCE 

DUE TO DF ss HS=SS/DF 
REGRESSION 1 9293096 9293096 

TOTAL 19  9894751 
RESIDUAL 18  601 655 33425 

THE R E G R E S S I O N  EQUATION I S  
c3 = - 45.3 + 34.4 C1 

S T ,  DEUm T - R A T I O  = 
COEFFICIENT OF COEF. COEF/S.Dm COLUWN 

-45.27 22.84 -1.98 
c 1  34.353 2.857 12.03 

ii 

I S = 49.17 

1 
R-SQUARED = 88.9 PERCENT 
R-SQUARED = 88.3 PERCENT, ADJUSTED FOR D.F. 1 

ANALYSIS OF V A R I A N C E  I 
1 
i 
f 
* DUE T O  DF SS MS=SS /DF 
1 R E G R E S S I O N  1 349668 349c568 

R E E i I D U A l  18  43523 241 8 
TOTAL 19 393191 

n 

cn 
.m 
T3 
cn 
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H T B  X E G R  CZ ON 1 I N  C1 HTB X E G R  C4 ON 1 IN C1 

THE REGRESSION E Q U A T I O N  I S  
C 4  = - 130 + 62.6 C1 

THE REGRESSION E Q U A T I O N  I S  
C 2  = - 709 t 254 C 1  

ST. DEV. T-RATIO = 
OF COEF. &OEF/SmDm 

39.49 -3 .29 
5.187 12.06 

ST. DEV. T-RATIO = 
COLUHN C O E F F I C I E N T  OF COEF, CQEF/S.D. 

-709 . 2 174.2 -4 . O f  
c1  254.43 22.89 11.12 

COLUWN C O E F F I C I E N T  
-130.02 

G1 62.550 

S = 375.1 

R-SQUARED = 89.0 PERCENT 
R-SQUARED = 88.4 PERCENT, AD;IUSTED FOR D m F .  

R-SQUARED = 87.3 PERCENT 
R-SQUARED = 86.6 PERCENT, ADJUSTED FOR D.F. 

c3 

cn 
A H A L Y S I S  OF V A R I A H C E  ANALYSIS OF VARIANCE 

v) 

cn DUE T O  DF ss HS =S S/ DF 
REGRESSION 1 1050776 1050776 
RESIDUAL 18 130049 7225 
T O T A L  19 1 i 80825 

DUE TO DF ss HS=SS/ DF 
REGRESSION 1 17386380 17386380 
R E S I D U A L  18 2531949 140864 
TOTAL 19 19918329 

HTE >REGR C3 ON 1 IN C1 WTB >REGR CZ QN 1 IN C3 

THE REGRESSION E Q U A T I O N  IS 
C3 = - 128 + 63.3 C 1  

THE REGRESSIQN EQlIA'IION I S  
C 2  = - 202 + 4.05 C3 

ST. DEV. T-RATIO = 
GOLUWN COEFFICXENT OF COEFm COTF7SmDm 

-127.75 39.17 -3.26 
12.30 C 1  53.260 5.145 

ST. REV. T-RATIO = 
GOLUHN C O E F F I C I E N T  OF COEF. COEF/S.D. 

-202.37 39.67 -5.10 
c3  4.0458 0.1035 39 -08 

S = 84.31 _ _  S = 113.5 

R-SQUARED = 89.4 PERCENT 
R-SRUARED = 88.8 PERCENT, AD-JUSTED FOR D m F .  

R-SQUARED = 98.8 PERCENT 
R-SQUARED = 98.8 PERCENT, A b J U S T E D  FOR D.F. 

ANALYSIS OF V k R I A N C E  ANALYSIS OF V A R I A N C E  

DF 
1 

18 
19 

SS 
19685266 

232063 
1991 8329 

HS =S St'D F 
19686266 

12892 

DUE TO 
REGRESSION 
R E S I D U A L  
TOTAL 

DF 
1 

18 
1 9  

SI j  
1074759 

127952 
1 202711 

IIS=SS/DF 
' 1074759 

71 08 

DUE T O  
REGRESSION 
R E S I D U A L  
TOTAL 

, 


