
 !"#$%&"'( )* )&+)

 !"#$%& '( )!%*+)!%,"- !./ .!%#0!$ -",+."+-

 !"#$%"&$'% $% ()*+,--.,,-- / (&"&$0&$1"2 #3&4'50 "%5 "662$1"&$'%07

8"9 ': 3!"#$%"&$'%; < =>%3 ?--,7

 !"#$%"&$'% 4'>@0; -,7-- A B?7--7

)4$0 6@'C23# 03& 1'%0$0&0 ': D 6"E307

F663%5$130; 8"&" :'@ G@'C23#0 B "%5 ?

G3@#$&&35 "$50; F22 6@$%&35 "%5 4"%5HI@$&&3% @30'>@1307 F66@'J35 1"21>2"&'@7

G23"03 #"K3 0>@3 &4"& 9'>@ 1'69 ': &43 6@'C23# 03& $0

1'#623&3 C3:'@3 9'> "&&3#6& &' "%0I3@ "%9&4$%E7

 !" #!$%&'(')'** (+' ,-(- *'(* .!" (+' %"!/&'$* -"' 012') 1) (+' -%%'),1#'*3

4!('5 +!6'2'"5 (+-( 7!8 ,! )!( )'', (! 1)*%'#( (+' ,-(- (! *!&2' (+' %"!/&'$*3

 !"#$%& '

 !"#$%#"$ &##' %! (# )(*# %! )$$#$ %+# ),!-&% !. %/,(#" /& ) 0)"% !. ) .!"#$%1

2+#"#.!"# %+#3 &##' %! +)4# ) $/,0*# )&' 5-/67 ,#%+!' %! #$%/,)%# %+#

4!*-,# ) %"##1 8% /$ '/96-*% %! #$%/,)%# %+# 4!*-,# !. ) */4/&: %"##1 ;-% /%

/$ .)/"*3 #)$3 %! ,#)$-"# /%$ +#/:+%< )&' #4#& #)$/#" %! ,#)$-"# /%$ '/),#%#"

)% :"!-&' *#4#*1  !"#$%#"$ %+#"#.!"# =)&% %! +)4# ) .!",-*) %+)% "#*)%#$ %+#

4!*-,# !. ) %"## %! /%$ '/),#%#" )&' +#/:+%1

8& >00#&'/? > )"# :/4#& ,#)$-"#,#&%$ !. %+# '/),#%#"< +#/:+% )&' 4!*-,#

!. ) $),0*# !. @A %"##$ ."!, ) .!"#$% /& %+# BC1 D2+#$# ,#)$-"#,#&%$ =#"#

%)7#& ).%#" %+# %"##$ =#"# 6-% '!=&1E  !" #)6+ %"## %+# ,#)$-"#,#&%$ )"#F

G8>HI2IJ G/),#%#" /& /&6+#$ K1L .##% )(!4# %+# :"!-&'

MI8NM2 M#/:+% /& .##%

OPQBHI O!*-,# /& 6-(/6 .##%

R# +)4# S%%#' %+# .!**!=/&: */&#)" "#:"#$$/!& ,!'#*$ %! %+# ')%)F

H!'#* AF y = β0 + β1x1 + β2x2 + ǫ1

H!'#* TF lg(y) = β̃0 + β̃1 lg(x1) + β̃2 lg(x2) + ǫ2

M#"# y /$ %+# OPQBHI< x1 /$ %+# G8>HI2IJ< )&' x2 /$ %+# MI8NM2 !. )

%"##< =+/*# *: /$ %+# *!:)"/%+, =/%+ ()$# AU1

 !"#$%#&'( "# )*+' ,-.



 !"#$%"&$'% $% ()*+,--.,,--/ 0 12%3 4--,5 6"73 4

 !" #$%"& '(()*+ +,-" (!" .$&&$/)*+ 0"12&(13

 !"#$ %&

 !""#

"$%&'($)"!*+,-./01234/05067803985:

 ';&&<=<;>?@#

0@?<$!?; A?BC 0(('( ? D!"); E(%FG?G:

%3>?;(=;H?: IJKCLMKK MCNOMP INCKQO PCKJ;IRK

234/0506 SCKRMP RCPNSO QKCMQN T P;IQN

803985 RCOOLO RCQORP PCNRK RCRQSJ

6;@<B)!" @?!>B!(B ;(('(# OCMMP '> PM B;U(;;@ '& &(;;B'$

/)"?<H"; 6I@V)!(;B# RCLSMW 4BX)@?;B 6I@V)!(;B# RCLSSP

YI@?!?<@?<=# PJJ '> P !>B PM 2YW HID!");# T PCP;IQN

 !"#$ '&

 !""#

"$%&'($)"!*"'UQR%+,-./0:1"'UQR%234/0506:7"'UQR%803985::

 ';&&<=<;>?@#

0@?<$!?; A?BC 0(('( ? D!"); E(%FG?G:

%3>?;(=;H?: IPCMMRRK RCOSKOS IMCPLP JCRN;IRL

"'UQR%234/0506: QCLMPNJ RCRKJRQ PNCSOP T P;IQN

"'UQR%803985: QCQQKQP RCPRSSS JCSNS KCMQ;IRN

6;@<B)!" @?!>B!(B ;(('(# RCROJOJ '> PM B;U(;;@ '& &(;;B'$

/)"?<H"; 6I@V)!(;B# RCLKKKW 4BX)@?;B 6I@V)!(;B# RCLKNQ

YI@?!?<@?<=# NQOCP '> P !>B PM 2YW HID!");# T PCP;IQN

,4 5!)6! $. (!" (/$ #$%"&1 /$2&% 7$2 80"."0 ($ 21" .$0 80"%)6()*+ (!"

-$&2#" $. , (0"" .0$# )(1 %),#"("0 ,*% !")+!(9 :)-" ,* ,0+2#"*( .$0

7$20 ,*1/"0;

<4 =1" (!" #$%"& $. 7$20 6!$)6" ($ 80"%)6( (!" -$&2#" $. , (0"" /)(!

%),#"("0 >? )*6!"1 ,*% !")+!( @A .""(;

B$0 ",6! $. (!" (/$ #$%"&1 /" !,-" #,%" .$20 8&$(1 $. (!" 0"1)%2,&1;  !"1"

8&$(1 ,0" +)-"* $* (!" .$&&$/)*+ 8,+";

89'%&$%23: '% ;"73 <5=



 !"#$%"&$'% $% ()*+,--.,,--/ 0 12%3 4--,5 6"73 8

 !"#$%&' (')*" +), -)$!' ./

−2 −1 0 1 2

−
5

0
5

Theoretical Quantiles

S
a

m
p

le
 Q

u
a

n
ti
le

s

10 20 30 40 50 60 70

−
5

0
5

Fitted Values

R
e

s
id

u
a

ls

8 10 12 14 16 18 20

−
5

0
5

Diameter

R
e

s
id

u
a

ls

65 70 75 80 85

−
5

0
5

Height

R
e

s
id

u
a

ls

 !"#$%&' (')*" +), -)$!' 0/

−2 −1 0 1 2

−
0

.0
6

−
0

.0
2

0
.0

2
0

.0
6

Theoretical Quantiles

S
a

m
p

le
 Q

u
a

n
ti
le

s

1.0 1.2 1.4 1.6 1.8

−
0

.0
6

−
0

.0
2

0
.0

2
0

.0
6

Fitted Values

R
e

s
id

u
a

ls

1.0 1.1 1.2 1.3

−
0

.0
6

−
0

.0
2

0
.0

2
0

.0
6

log10(diameter)

R
e

s
id

u
a

ls

1.80 1.84 1.88 1.92

−
0

.0
6

−
0

.0
2

0
.0

2
0

.0
6

log10(height)

R
e

s
id

u
a

ls

 ! "#$ %&'# ()# *$$+,-(&./$ 0.% ()# 1&/#*% %#2%#$$&./ ,.3#14 */3 3&$ +$$

).5 ()# %#$&3+*1 -1.($ ,*6 '# +$#3 (.  )# 7 ()#$# *$$+,-(&./$ 0.%

,.3#1 8 */3 ,.3#1 9:

9:'%&$%23; '% <"73 +5=



 !"#$%"&$'% $% ()*+,--.,,--/ 0 12%3 4--,5 6"73 +

 !"#$%& '

 ! "#$% &'()*+,- .+ .$** %"/01 02"2 (! 233$0+!"% $! 2 &('"4(*$( (4 &'$52"+ 32'%

$! 2 ,+0$/, %$6+0 7!8*$%# $!%/'2!3+ 3(,&2!1 0/'$!8 2 "#'++ ,(!"#% &+'$(09

:#+ 02"2 2'+ 8$5+! $! ;&&+!0$< = 2!0 3(!"2$! "#+ !/,)+' (4 $!%/'2!3+

3*2$,% 233('0$!8 "( "#+ 28+ (4 "#+ 0'$5+'- "#+ ,("(' 5(*/,+ (4 "#+ 32'- 2!0

"#+ 2'+2 .#+'+ "#+ 0'$5+' *$5+09 :#+ 02"2 %+" 2*%( 3(!"2$!% $!4(',2"$(! (!

"#+ !/,)+' (4 $!%/'+0 &+'%(!% $! +23# 8'(/& >0+?!+0 )1 28+- ,("(' 5(*/,+

2!0 2'+2@9

:#+ 52'$2)*+% $! "#+ 02"2 %+" 2'+ 2% 4(**(.%A

;B7 ;8+ (4 "#+ 0'$5+' >CD *+%% "#2! EF 1+2'- ED EFGEH 1+2'%-

ID IJGIF 1+2'%- KD,('+ "#2! IF 1+2'%@

LMNOP7 P("(' 5(*/,+ (4 "#+ 32' >CD *+%% "#2! C *$"'+-

ED CGC9F *$"'+%- ID C9FGE *$"'+%- KD,('+ "#2! E *$"'+%@

;Q7; ;'+2 .#+'+ "#+ 0'$5+' *$5+0

>KDN(!0(! 2!0 ("#+' )$8 3$"$+%- CGID("#+' 0$%"'$3"%@

ROP=7Q R/,)+' (4 $!%/'+0 &+'%(!% $! "#+ 8'(/&

>0+?!+0 )1 28+- ,("(' 5(*/,+ 2!0 2'+2@

;SS T7R:U R/,)+' (4 233$0+!"% $! "#+ 8'(/&

2@ 7<&*2$! .#1 $" $% '+2%(!2)*+ "( 2%%/,+ "#2" "#+ !/,)+' (4 233$0+!"%

$! 2 8$5+! 8'(/& $% V($%%(! 0$%"'$)/"+09

:#+ 02"2 #25+ )++! 2!2*1%+0 /%$!8 V($%%(! '+8'+%%$(!9

 ! "#$% &!&'(%$%) &'' *+,&-$&".% #&,. /..! 0.1!.0 &% *&".2+-$*&' 3$4.4 5&*"+-%64

W$'%" .+ ?""+0 2 ,(0+* .$"# LMNOP7 2% "#+ (!*1 3(52'$2"+9 :#$% 825+ "#+

'+%/*"% )+*(.9 >R("+ "#2" "#+ (/"&/" #2% )++! +0$"+09@

 !""#

$"%&'()%*"!+,  -./0123(''456&"($&0789/:;;<=>?78/@'!%A"B + C(A44(D;

 (5''AEA5D64#

/46A%!65 26FG /))() H I!"*5 J)&KLHL;

&-D65)E5C6; MNGNOPQN RGRSTRU MVOGSPU W N5MOP

=>?78/N RGOSXNP RGRVRSV

=>?78/T RGTQQPV RGRVSXR

=>?78/S RGVVNUN RGRUNOO

0*"" F5IA!DE5# NTPGNP (D PT F5$)554 (' ')55F(%

:54AF*!" F5IA!DE5# OSUGXO (D PR F5$)554 (' ')55F(%

)@ S(,&/"+ +%"$,2"+% (4 "#+ '2"+ '2"$( >QQ@ 4(' *+5+*% E- I- 2!0 K 4('

LMNOP7 3(,&2'+0 "( *+5+* C- 2!0 0+%3'$)+ .#2" "#+%+ +%"$,2"+% "+**

1(/ 2)(/" "#+ +X+3" (4 ,("(' 5(*/,+ (! "#+ '$%Y (4 233$0+!"%9

89'%&$%23: '% ;"73 <5=



 !"#$%"&$'% $% ()*+,--.,,--/ 0 12%3 4--,5 6"73 8

 ! "#$%&# ' ()*  +,-.#, # %,/#$&'0 1+$ /2# $'/# $'/%+ +1  '$3 4%/2 5+/+$

&+065# 7879) 0%/$#3  +5:'$#. /+  '$3 4%/2 5+/+$ &+065# 0#33 /2',

7 0%/$#9

;# /2#, -//#. ' 5+.#0 4%/2 <=>?@AB CDA ',. CEAC '3  +&'$%'/#39 F2%3

G'&# /2# 1+00+4%,G $#360/ H#.%/#. +6/:6/!I

 !""#

$"%&'()%*"!+,  -./0123(''456&"($&0789/:;;<=>?78/<,@/<,:/,A

'!%B"C+D(B44(E;

 (5''BFB5E64#

/46B%!65 26GH /))() I J!"*5 K)&LMIM;

&-E65)F5D6; NOHPQORS THTRURV NQWHRQS X Q5NOU

=>?78/Q THOUOWS THTYTYW

=>?78/W THWVQPO THTYYTT

=>?78/S THYUWSO THTRQWQ

,@/Q NTHOVOTO THTPQPU

,@/W NTHWSSVY THTPOWR

,@/S NTHYWUUR THTUVVU

,:/,Q THTQYPR THTSWTQ THUTO THYSRYVR

,:/,W THTWPYQ THTYTYO THRUW THSSYUYR

,:/,S THQWSQO THTUOUR WHRVP THTTTOSU

0*"" G5JB!EF5# QWUHQU (E UW G5$)554 (' ')55G(%

:54BG*!" G5JB!EF5# YOHSQ (E YS G5$)554 (' ')55G(%

.! "#3 $%J# 2+4 /2# $%3K +1 '  %.#,/3 .#:#,.3 +, /2# 'G# +1 /2# .$%&#$9 L3

/2#$# ' 3%G,%- ',/ .%M#$#, # %, '  %.#, # $%3K J#/4##, /2# /4+ N+6,G#3/

'G# G$+6:3O

#! F2# #3/%5'/# +1 /2# %,/#$ #:/ 1+$ /2# 5+.#0 4%/2 <=>?@A '3 /2# +,0N

 +&'$%'/# %3 35'00#$ /2', /2# #3/%5'/# +1 /2# %,/#$ #:/ %, /2# 5+.#0 4%/2

'00 /2$##  +&'$%'/#39 AP:0'%, 42N /2%3 %3 /2#  '3#9

Q%,'00N 4# -//#. ' 5+.#0 4%/2 5'%, #M# /3 1+$ <=>?@AB CDA ',. CEAC

',. %,/#$' /%+, J#/4##, CDA ',. CEAC9 F2%3 5+.#0 2'3 ' $#3%.6'0 .#&%', #

+1 RS9(79

1! AP:0'%, 42'/ 4# 5#', JN %,/#$' /%+, J#/4##, CDA ',. CEACB ',.

63# /2# $#360/3 'J+&# /+ /#3/ /2# ,600 2N:+/2#3%3 /2'/ /2#$# %3 ,+

%,/#$' /%+, J#/4##, CDA ',. CEAC9

 !"



 !!"#$%&  ' (%)*"+",- ."%/.+ )#$ 0123*" 14 56 +,""7

 !"#$%$& '$!('% )*+,#$

-./ 01 21./

-.3 34 21./

-.- 3/ 21.5

21.4 05 23.6

21.0 -2 2-.-

21.- -/ 27.0

22.1 33 24.3

22.1 04 2-.5

22.2 -1 55.3

22.5 04 27.7

22./ 07 56.5

22.6 03 52.1

22.6 03 52.6

22.0 37 52./

25.1 04 27.2

25.7 06 55.5

25.7 -4 //.-

2/./ -3 50.6

2/.0 02 54.0

2/.- 36 56.7

26.1 0- /6.4

26.5 -1 /2.0

26.4 06 /3./

23.1 05 /-./

23./ 00 65.3

20./ -2 44.6

20.4 -5 44.0

20.7 -1 4-./

2-.1 -1 42.4

2-.1 -1 42.1

51.3 -0 00.1



 !!"#$%& '( )*+* ,# *--%$"#+. ,/ !0%1*+" -*0.

 !" #$%&'"  (" )&'*"(  ++,-")./

0 0 0 012 34

5 0 0 567 38

3 0 0 576 59

7 0 0 0649 086

0 5 0 547 63

5 5 0 836 47

3 5 0 616 41

7 5 0 3845 799

0 3 0 033 01

5 3 0 546 85

3 3 0 388 27

7 3 0 0679 533

0 7 0 57 7

5 7 0 20 04

3 7 0 11 01

7 7 0 785 22

0 0 5 48 55

5 0 5 031 01

3 0 5 080 55

7 0 5 130 42

0 5 5 071 58

5 5 5 303 80

3 5 5 701 71

7 5 5 5773 519

0 3 5 66 07

5 3 5 028 76

3 3 5 550 31

7 3 5 0009 073

0 7 5 1 7

5 7 5 74 08

3 7 5 25 05

7 7 5 355 83

0 0 3 38 8

5 0 3 23 00

3 0 3 41 09

7 0 3 674 62

0 5 3 83 09

5 5 3 088 57

3 5 3 579 32

7 5 3 0638 042



 !!"#$%& '( )*#+%#,"$

 !" #$%&'"  (" )&'*"(  ++,-")./

0 1 1 23 4

2 1 1 54 06

1 1 1 020 23

3 1 1 762 080

0 3 1 5 1

2 3 1 26 2

1 3 1 31 4

3 3 1 239 15

0 0 3 28 2

2 0 3 11 9

1 0 3 38 3

3 0 3 107 17

0 2 3 10 5

2 2 3 40 08

1 2 3 022 22

3 2 3 523 082

0 1 3 04 9

2 1 3 16 5

1 1 3 74 07

3 1 3 133 71

0 3 3 1 8

2 3 3 07 7

1 3 3 29 4

3 3 3 003 11


