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1. The Advanced Spaceborne Thermal Emission and
Reflection Radiometer (ASTER)
2. Terra satellite
3. Visible and Near Infrared Instrument
4. Shortwave Infrared Instrument
5. Thermal Infrared Instrument
6. Zagros collision zone
7. Spectral angle mapping
8. Spectral feature fitting
9. Maximum Likelihood Classification
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1. Confusion Matrix 
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   I;H; e,Qf' >MH :;    /"*L1B      4U#P0`0F 70#U9H I+&-&9 
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Richter, 2008; Richter et al., 2006) ATCOR-3( 0F 

                                                           
1. Tertiary Flysch zone 
2. Sanandaj-Sirjan zone 
3. Ophiolitic zone 
4. Pichakan radiolarite zone 
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)Gillespie et al., 1999 (3454  !" ($$,   #$$%TIR 6

7854(9   :1;  #%     <=>+ <?#9   <?!58 "54(,     @#$AB+5 ! -C1; 
   <=>+ D*% #, -C1;  #E1F   ($, -G/F  #%*H5!  "54(,

  3454 I?5  !"         JKE/L" #, #M+N O?#P+ ! *+*Q 5('5 #%     #$%
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      385*+5  "54(,(?KgX #, J#)hE% <_ #M+N 85     85 6*+*Q  (1.
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        6W$`(. o#$Z+5 <$r^#B) 4"K)50     s$k, 85 <$+KE+      #$%
   JN :0Pk))  biQ2 (4(.   *Q  "!N . :$1;   <$+KE+        #$%

           tP?"K$G^5 I$?5  5($'5  5($, 8#$1+ 4"K) -?5(Uq      #$, #$%
P$$F4 85 34#CP$$F53#G  -$$C1; <$$?hZX  #$$%10) ASD ( !

:$$1;   <$$?"K` b?*$$AX u($$F!(` -Z/$$F11) FTIR ( "4
         #$i?()5 I?($. v$/1^K, -P^#$?5 3#G=+54 3#G=?#)8N12  "4 

 :1; 34!*U)       -,#$X8#,  #$%)4/0    #$X 5/2  ($P)!(i1)  ( !
  -?#)(.)6   #X 16 (P)!(i1)  ( 385*$+5         <$, wx$F !  ($1.

 \#F5(, d1X(X9    3#$XK_ jK$) u(F!(` $ -y() *+#,  !5 
       *+*Q -2?K+8#, (PF5 -?#)(. u(F!(` *+#,)biQ     #%3 

 !4 .(  
  

3-1- !"#$ %#&'#() *+,- ./012)3 *4#5 6/7(6   
 <%4 "4         v/$F -$C1; "#$P`" (1L5  #%     -+#$_ ! #$%    #$%
b1i=X       <$, #$M+N 3*$/%4          -?#$F#/Q  5($, 34(P2$. "K$;

   -+#_ ! -?#1E1Q d1_(X        "5($S 34#CPF5 4"K) #M+N -F#/Q
 WF5 <P`(. .85      -+#_ 85 z? (% <_ #Z+N       d$1_(X  5"54 #%

       v/$F ! */P2% -X!#CP) I?"K0, "#PL#F #? -?#1E1Q   #$%
   -+#_ 85 -X#rEZX h1+            ($% <$Z1P+ "4 6*+"54 4KL "4 5" #%

      sk, {|' <, "4#S v/F #? -+#_           j5K$)5 85 -q#L  #%
    34!*U) "4 }KgL <, 6-21;#/~)!(Pi^5     u($F!(`  #%

       -?#$)(. u($F!(` ! 3#$XK_ jK)  W$F5  .     #%#E1$F I$?5
         }#$L v/$F #$? -+#_ (%  5(, -,|'         J5K$/m <$, ! *$+5

»J#=+   -C1;  #%13 «         34($, "#$_ <$, #M+N -?#F#/Q  5(,
-)   *+K$Q .             -$C1; "#$P`" :1$qKX s$k, I$?5 85 D*$%

   b1i=$X I1G/F  #%*H5!       -P1^K$1`5 wi0x$E_ 3*$/%4
    -/1P+#9($F W1X!*?(9 b)#Q h?(1+       68#$,#?4 6!(,#$. 63*$Q

V(�   K?45"  #%   WF5 ()() ! -P?"� .v/F   @K`  #%   8#,
         85 s1,  !#H W1^K1`5 -0q5  5h'5 J5K/m <,40  *q"4 

    (?4#$$>) ! I2$$_!(19K/10_ 6I2$$_!(19KX"!5 6I?K$$1^!5
     */P2% b/1xF5 ! W+"#. 6W1XK1, 6*/0A+"K%  (PE_ . I?5

-+#_            5"  *$/EX"*S -,|$'  #%#E1F Y!5*P) "K; <, #%
       "4 -$+!(Pi^5  #%*/?5(` b1^4 <,      *$/+#) <B$F5! V5h$0`

      -+#_ "4 -^Ki^K) -Q#rX"5  #%*/?5(` ! I%N     !#H  #%
   -$) s?#$E+ b12$_!"*1% ! V#/,(_   *$/%4)Vincent, 

1997.(12345678910111213  
 t% (,     JK$XK` I1, s/_         ! -=$EL V#$Q#rX"5 #$, #$%

                                                           
1. Radiative transfer model 
2. Solar Zenith angle 
3. Visibility 
4. Reflectance scale factor 
5. Digital Elevation Model 
6. Sun Azimuth angle 
7. Slope & Aspect files- 
8. Sky view file 
9. Calibration file 
10. Analytical Spectral Device 
11. Fourier Transform Infrared Spectrometery 
12. Bowling Green State University, USA 
13. Spectral Signatures 
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JK$$1+N -=$$=_  3!($$.  #$$%SiO4 -,|$$'  #%#E1$$F 
-+#$$_ "4 5"  *$$/EX"*S   34!*$$U) "4 -X#i101$$F  #$$%

!(`     }Kg$L <$, $ -?#$)(. u(F2  #$X 25   $ ($P)!(i1) 
 -) J#=+      *+#)8#, *+#, <_ 6*/%41  -) 3*1)#+   4KQ.  "#P`" 

v/F 85  "#12, -C1; @K`  #%  <$,  8#,   �01$F!Hunt 

and Salibury (1970) 6Burns (1970) 6Hunt and 

Ashley (1979) 6Hunt and Evarts (1980) 6King 

and Ridley (1987) ! Vincent (1997)   <$r^#B) 4"K$) 
WF5 <P`(. "5(S.  

  
  

  
 biQ3 .:^5 (:1; JKE/L" -G/F  #%*H5! -,#X8#,  #% { ! h?(1+ -P1^K1`5 wi0xE_ "4 <P`#? ( \#F5(, #M+N -2?K+8#,9*+#, 1(PF5  

  
  

  
 biQ4 .:^5 (:1; JKE/L" -G/F  #%*H5! -?#)(.  #% { lh?(1+ -P1^K1`5 wi0xE_ "4 <P`#? ( #M+N -2?K+8#, \#F5(,5(PF5 *+#,   

                                                           
1. Reststrahlen or residual ray 
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 W?�"K,8"#% "4          #%#E1$F <$r^#B) 4"K) <>B/)  #%
 z$$?4h+ -,|$$'1 ! 3/1 ! 82/1 6($$P)!(i1)  b$$1^4 <$$,

    J#$$i) "4 !($$` I$$%N JK$$? "4  "K$$0, J5*$$1) Y#$$>P+5
W$$F5 Y5"*$$%#P_5 .W1X!*$$?(9 "4 -/1P+#9($$F  #$$%  3*$$Q

          -$i?4h+ "4  K$S -,|$'  #%#E1F <>B/)4/1  695/1 6
1/2   ! 3/2 P)!(i1)   -) 3*%#=) (       <, #M+N -)#EX <_ 4KQ

 #$$, ($$1."4 -$$A1_(X V#$$Q#rX"5 ! z$$1+K)"#% V#$$Q#rX"5
W^#H  -==_  #%OH-) 3454 WA2+   *+KQ)Vincent, 

1997; Hunt and Evarts, 1980 Hunt et al., 1974 .(
 <$$+KE+ (P=$$1, "4  *$$+#)8#,  #%*$$+#,  ! -$$P1+!4  #$$%

   34!*U) "4 <>B/) -P?�"K,8"#%      #$%5/9  67/10  62/11 
  !1/12    -$) 3*%#=) (P)!(i1)      4K$Q)   bi$Q4 .(  "#$P`"

  5" #$%!(,#. -C1;Adams (1974) 6Van Der Meer et 

al., (1997) ! Vincent (1997)  "5($$S <$$r^#B) 4"K$$) 
3454  *+5 .    "4 -,|'  #%#E1F28/1   ! 85/1   "4 (P)!(i1) 

           3454 WA2$+ !($` I%N <, <r^#B) 4"K) <>B/)  #%!(,#.
-)  4KQ . (, "4  <+KE+ 85 -L       -,|$'  #E1F -?!(,#.  #%

 "4 -C1r$$�3/2  <$$_ W$$F5 3*$$Q 3*%#=$$) ($$P)!(i1) 
-)          *12$9K?4 "4 4K$'K) t12$0_ "K�$H <$, 5" JN J5KX

 454 WA2+ .          "4  *$+#)8#, *$+#,  5"54 <$>B/)  #$%!(,#.
  -i?4h+5/9  610   #X 5/10    */P2% (P)!(i1) )   bi$Q4 .(
YKA1C)N         "4 5" -C1r� -,|'  #%#E1F #%39/16 11/2 6

30/2  638/2   ! 46/2         JK$? 7#$rX"5 b$1^4 <, (P)!(i1) 
  -$) J#=$+ b12_!"*1%   *$/%4)Vincent, 1997; Van 

Der Meer et al., 1997 .(     #E1$F <$>B/)  #$%8#,#?4
 K$$S -,|$$'  -$$i?4h+ "4 5"  530/2 J#=$$+ ($$P)!(i1) 

-)    -) <_ */%4         b12_!"*1% JK? 7#rX"5 <, 5" JN J5KX
   195 6YKA1C)N "4 4K'K)      454 WA2+ W?(0_ #? V!*) biQ

3 .(    <$+KE+ I?5  *+#)8#, *+#,        34!*$U) "4 #$%5/9   ! 10 
-) 3*%#=) (P)!(i1)  4KQ) biQ4 .(  

<$$+KE+ :$$1; -2$$?K+8#, 85 w$$9  6W$$?�"K,8"#%  #$$%
6W1+!4       <, 8#,#?4 ! !(,#.9   tM) (PF5 *+#,        #E1$F I?($X

   "4 -,|'3/2   (P)!(i1) )   *$+#,8  (P$F5  (   f$Em #$,  $%  #
 CP) {|'   WF5 V!#)  biQ3 .(      #%*$+#,  5"54 W12$0_

 34!*$$U) "4 -,|$$'   #$$%87/1 699/1 615/2 ! 33/2 

          b$)#m V#$Q#rX"5 <$, <_ WF5 (P)!(i1)C-O   "4 CO3 
    W$F5 3*$Q 3454 WA2$+)Vincent, 1997; Hunt and 

Salisbury, 1970 .(    #$%()() "4 -,|$'  #%#E1F I?5
    -) 3*%#=) <r^#B) 4"K) <>B/)     4K$Q)   bi$Q3 .(#,  *$+

  <+KE+ "4  *+#)8#,         34!*$U) "4 <$>B/) ($)()  #%     #$%
2/11 68/13 #$$X 14  -$$) 3*%#=$$) ($$P)!(i1)   4K$$Q  
)  biQ4 .( V(� "4           "K�$H b$1^4 <$, -P?"�K$?45"  #%

         -,|$'  #%#E1$F W1XK. */+#) z?(` I%N  #%*12_5
   "4 -q#L48/0  69/0 62/2 ! 45/2   3*%#=$) ($P)!(i1) 

-)  4KQ .      V(� :1; -2?K+8#, 85 w9    <$, -P?"�K?45"9 
        "4 JN tM) -,|'  #E1F (PF5 *+#,2/2   b,#S (P)!(i1) 

 W$$F5 3*%#=$$)) bi$$Q3 .(<$$+KE+ I$$?5  #$$% *$$+#,  5"54
 "4  *+#)8#,5/9 ! 5/11 */P2% (P)!(i1) ) biQ4.(  

  
3-2-:DC$  *4#5 :!3)H .6)I"J  

<=>+      -C1; <?!58  "54(,)SAM ( 7!" 85   34"  #%    */,
     "5 35" 85 <_ WF5 &?(F      :$1; <,#=$X J5h$1) -,#?8     #$%

<=$$$>+ b$$$Em &$$$'() ! (?Kg$$$X   #%*$$$H5!  "54($$$,
I1$$)8 -$$) o#$$Z+5 5" -PL#/$$Q  *$$%4)Kruse et al., 

1993lVan Der Meer et 1997 lVan Der Meer and 

Dejong, 2001; al. lRowan and Mars, 2003 .(
-'!(L     b2i19 7!" I?5  #%        I1$, -C1; <?!58 #, -?#%

     % <_ WF5 z? ! (Cq    z�K_ <?!58 I?5 "*S (     6*$Q#, ($X  
       z?4h+ &'() :1; <, (�+ 4"K) D*% :1;      <,#=$X ! (X

      W$F5 (P=$1, h$1+ #M+N .     -$'!(L #$, 35($E%      #$%SAM 
   #%(?KgXrule   -) *1^KX t%        <0$q#` <_ *+KQ <$?!58    5

  -rS5!) J#?45" d2H(, (         :$1; ! (?Kg$X :$1; (% I1,
-$$) J#=$$+ 5" &$$'() *$$/%4 .b2$$i19 3($$1X  #$$%  "4 ($$X

   #%(?KgXrule z�K_    <?!58 I?(X        J#=$+ 5" -$C1;  #%
-)               *$+"54 &$'() :$1; #$, 5" W%#AQ I?(P=1, ! */%4

)Kruse et al., 1993.(  
      <+KE+ :1; 85 34#CPF5 #, tP?"KG^5 I?5    -?5(Uq  #%

3454 <$$mKEZ)  !" ($$,   #$$%SWIR3(A1^#$$_   #$$, 3*$$Q
ATCOR-3     8#F8"#, J5KX 6     W$?�"K,8"#% -G/F *H5! 

!8(^ $    ! ($)() 68#$,#?4 6!(,#. 6W1+!4 $ W?�"K,8"#% 6W1^
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    4"54 5" W?"�K?45")   bi$Q5- :$^5 .( <$?!58      -$C1;  #$%
   8#F8"#, -G/F  #%*H5!     Y!*' "4 3*Q1    3454 J#=$+ 

3*Q  *+5 .J#E%        -) 3*%#=) Y!*' I?5 "4 <_ <+K.    64K$Q
                5($, ! W$F5 !(,#$. <$, RK$,() -$C1; <?!58 I?(PE_

   !4 $ W$$$?�"K,8"#%  #%*$$$H5!W$$$?"�K?45" 6 W$$$1+  6
 �"h, d1X(X <, ()() ! 8#,#?4 6W1^!8(^ $ W?�"K,8"#%   ($X

-) 4KQ .  
JK$$E/L" <2$$?#>) v/$$F  #$$% <=$$>+ "4 -PL#/$$Q  

I1)8    -F#/Q1:100000 -ES"        tP?"K$G^5 O?#$P+ #, 3*Q
SAM          "4 -P?"�K$?45" JK$E/L" WH#2) <_ 454 J#=+ 

 (?Kg$$X47/74(P)K$$01_   <=$$>+ "4 ! &$$,()63 (P)K$$01_ 
 WF5 &,() .         8"#$, b1^4 <, (?KgX "4 WH#2) s?5h`5 I?5

   <$$/M9 "4 4K$$'K) W$$?"�K?45" <$$+#G1, V#$$rBS J*$$Q
s10`        (1$Q(X  #$%)   I1$)8 J#)8#$F      6"K=$_ -$F#/Q
1996 ( -P?"�K$$?45"  #%*$$H5! #$$, 35($$E%RexW$$F5  .

  JKE/L" �KBF WH#2)     W1X!*?(9 <P`#?)  6W$?�"K,8"#%
  <$�"#xi? biQ <, W1^!8(^ ! W1+!4 ("4  (?Kg$X 56/82 

(P)K01_     I1)8 <=>+ "4 ! &,()     -$F#/Q25/74   (P)K$01_ 
 WF5 &,() .         J*$Q 8"#, b1^4 <, WH#2) "4 DnPL5 I?5

sk,      <$�#?"4 V#,KF" 85 -?#%      3h$?"5! 6-$P`(,N 6 5    #$%
   I1$)8 ! -P`(%K_            #%*$H5! ! D5($;5  8"!#=$_  #$%

    $ W$?�"K,8"#%  #%*$H5! #, 35(E% W1+!4 $ W?�"K,8"#%  
1^!8(^WF5 W .JKE/L" �KBF (?#F <2?#>)  <P`#?$  */+#)

   I1$)8 <=$>+ #, (?KgX "4 $ ()() ! 8#,#?4 6!(,#.   -$F#/Q
-ES"    -$) J#=+ 3*Q            I$?5 WH#2$) DnP$L5 <$_ *$%4

    <=>+ ! (?KgX "4 #%*H5!  I1)8     8"#$, 85 -Q#+ h1+ -F#/Q
s$$k, J*$$Q  <$$�#?"4 V#,K$$F" 85 -?#$$%  6-$$P`(,N 6 5

3h?"5!     I1)8 ! -P`(%K_  #%       I?5 #, 35(E%  8"!#=_  #%
WF#%*H5!.  

  

  
 biQ5 .-'!(L  tP?"KG^5  #%SAM !" (,  ::^5 ( (?KgXSWIR3(A1^#_   7!" #, 3*QATCOR-3{ ! l ( (?KgXTIR3(A1^#_   7!" #, 3*Q

&'() *+#, -.*/012.  
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 Y!*'1 .<?!58 <=>+ tP?"KG^5 85 34#CPF5 #, 3*Q  8#F8"#, -G/F  #%*H5! -C1;  #% 54(, -C1; <?!58 ")J#?45" d2H(,(  
W1X!*?(9    v/F [K+  

  
3454 [K+  

W?�"K,8"#% -   
W1^!8(^  

W?�"K,8"#% -   
W1+!4  

  
!(,#.  

  
8#,#?4  

  
()()  

  
W?"�K?45"  

SWIR  043/0  - 014/0  039/0 - 012/0  025/0 - 007/0  101/0 - 073/0  132/0 - 094/0  036/0 - 014/0  
TIR 009/0 - 0  009/0  - 003/0  =+ 8"#,3*  3*=+ 8"#,  0074/0 - 0  

  
  

 <=>+ tP?"KG^5          :$1; 85 34#CPF5 #, -C1; <?!58 "54(,
<+KE+      <mKEZ)  !" (, -?5(Uq  #%  3454      #%5    *$+#, 

  3(A1^#_ -?#)(. u(F!(`         *$+#, -.*/012$. 7!" #$, 3*Q
    *$Q 5('5 h1+ &'() .         63454 <P$F4 I$?5 -$'!(L (?Kg$X

  W1X!*?(9)        $, W$1^!8(^ ! W$1+!4 6W$?�"K,8"#%   bi$Q <
<�"#xi?(         <$?!58 #$, 5" W$?"�K?45" ! !(,#. 6      -$C1;  #$%

  J#=+     Y!*' "4 3*Q 34541    W$F5 34(_ "#iQN 6 .  J#$E%
  <+K.  <_ -) J#=+ Y!*' I?5   <$?!58 I?($PE_ 6*%4    #$%

  �KB$$$F  "#.8#$$$F I?(P=$$$1, <$$$Z1P+ "4 ! -$$$C1;
JKE/L"    I1)8 <=>+ #, <P`#?        <$, RK,() d1X(X <, -F#/Q

1X!*$$?(9 -G/$$F  #%*$$H5! W) ! W$$1+!4 6W$$?�"K,8"#%
   <�"#xi? biQ <, W1^!8(^(      W$F5 !(,#$. ! W?"�K?45" 6 .

   sk, (?KgX I?5 "4    z%N 85 -?#%     I1^K$P1,"!5  #$%    ! "54
      3*Q 8"#, ()() #, 35(E% J#GPk, <�#?"4       JN b$1^4 <_ *+5

-)             ! -$i%N -G/$F  #%*$H5! -C1; "#P`" <,#=X *+5KX
 ($$)())   4!*$$U) "4 -,|$$' *$$+#,  5"54 !4 ($$% 33/2 

*+(P)!(i1) (   <$�#?"4 V#,KF" #,           "K$; <$, <$_ *$Q#,  5
JK$$E/L" -=$$?#F(` V�Kg$$U) 85 3*$$Em  -G/$$F  #$$%

     WF5 3*Q b1i=X D5(;5)  biQ5-{ .(     (?Kg$X I$?5 "4
 bi$$Q <$$, W$$1^!8(^ ! W$$1+!4 6W$$?�"K,8"#%  #%*$$H5!

  3*Q 8"#, <�"#xi?   *$+5 .      3454 <$mKEZ) I?5(,#$/,TIR  "4 
  3454 #, <2?#>)     #%SWIR #S         #%*$H5! z$1iCX <$, "4

        $ W$?�"K,8"#% *$H5! 85 W$1+!4 $ W$?�"K,8"#% -G/$F
           <=$>+ tP?"K$G^5 <$?#9 (, 8#,#?4 85 !(,#. ! W1^!8(^    "54($,

W21+ -C1; <?!58.  
            #$, 5" f,#$BX I?(P=$1, <$_ -?#%*H5! s?#E+  5(,

  <PQ54 &'() :1;   6*$+5         -^#$G� 7($, <+#P$FN 7!" 85 1 
   34" ! 3*Q 34#CPF5       I?($PE_ #$,  #$%       #$, 6-$C1; <$?!58 

v+"             (P2$_#L  #%*$+#,  !" ($, :0Pk)  #%4   ! 11 
       3454 <P$F4  5($, d1X(X <, 6(PF5      #$%SWIR   ! TIR 6

 WF5 3*Q (?KgX)biQ   #%5{ ! :^5 .(  
  

3-3-*4#5 ./>#- E/FG$)   
    -C1;  #E1F @#AB+5)SFF (      5($, <_ WF5 -EP?"KG^5

 :1; <2?#>)      :$1; #, (?KgX  #%        7!" 85 6&$'()  #$%
V#$$r,() bS5*$$H2-$$) 34#CP$$F5  *$$/_ . 35" 85 7!" I$$?5

         :$1; "4 �k=$) -,|$'  #%#E1$F -,#?8"5      b$Em #$%
 :1; @#AB+5             -$) o#$Z+5 5" D*$% ! b2$i19  #$%    *$%4

)Clark et al., 1990, 1991, 1992; Clark and Roush, 

1984 .(    "#PFK19 5*P,5 7!" I?5 "43  :1; "4     (?KgX  #%
   -) D|H &'() !     F5 #, wxF 64KQ     bS5*$H I` 85 34#CP

            #$, (?Kg$X :$1; 6-C1;  #%#E1F biQ ! #`"� V#r,()
  -$) <2$?#>) &'() :1;   44($.)Shippert, 1992 .( "4

    \#1>) (?KgX z? tP?"KG^5 I?54       (?Kg$X z$? 35(E% <, 
    I1G+#$1) "|' &,()  #BL5) RMS (       (?Kg$X z$? #$? !

@#AB+56 -'!(L 6        -) b)#Q 5" &'() :1; (%  #%  4KQ .
  >) (?KgX "4\#16 b2i19    IQ!"  #%     (P=$1, f,#BX (X  

  -$$) J#=$$+ &$$'() 45K$$) #$$, 5"   <$$_ -^#$$H "4 6*$$/%4

                                                           
1. Density slice 
2. Least-squares technique 
3. Continuum 
4. Scale image 
5. Root Mean Square 
6. Fit image 
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b2i19            I1G+#$1) "|$' &,()  #BL (?KgX "4 3(1X  #%
            O?#$P+ #$, <_ -X"Kq "4 ! */P2%  (PE_  #BL (G+#1,

     -$) 6*+4(. d1_(X \#1>) (?KgX         85 34#CP$F5 #$, *$/+5KX
   *r,!4 -.*/_5(9 "54KE+1    $U) I11rX  5(,    ->;#$/) b

          34($, "#$_ <, *+"54 &'() :1; #, 5" f,#BX I?(P=1, <_
*+KQ .  

          !" ($, tP?"K$G^5 I?5 85 bq#H -'!(L  #%(?KgX
3454  3*$$Q 3(A1^#$$_  #$$%SWIR :$$1; 85 34#CP$$F5 #$$, 

<$$+KE+  6-?5(U$$q  #$$%6  $ W$$?�"K,8"#% -G/$$F *$$H5! 
  W?"�K?45" 68#,#?4 6!(,#. 6W1^!8(^ $ W?�"K,8"#% 6W1+!4

$$)() !  <=$$>+ "4 #$$M+N JK$$E/L" #$$, <$$_ 4($$_ 8"#$$, 5" (
I1)8 *+"54  "#.8#F -+5*1) V5*%#=) ! -F#/Q.  

        tP?"K$G^5 85 b$q#H O?#P+ DnL(,SAM   <2$?#>) 6
     <$, 3*Q 8"#, -G/F  #%*H5!       tP?"K$G^5 <01$F!SFF   #$, 

I1)8 <=>+  -F#/Q1:100000-ES"   <_ 454 J#=+ 63*Q
     !(,#$$. }Kg$$L <$$, #%*$$H5! I$$?5 (P=$$1, WH#2$$)

)/ km222 5(   8#,#?4 6)/ Km29 8 (    ($)() !)/ Km24 5 (
             WH#2$) #$M/X ! W$F5 J#2i? �#A?(>X <=>+ ! (?KgX "4
    W$1^!8(^ $ W?�"K,8"#% 6W1+!4 $ W?�"K,8"#%  #%*H5!
            <$_ 6W$F5 <=>+ 85 (P=1, -E_ (?KgX "4 W?"�K?45" !

 -) I?5      sk, J*Q 8"#, 85 -Q#+ *+5KX   #$%?    V#,K$F" 85 -
        -P?"�K?45" ! -P1X!*?(9 *H5! #, 35(E% J#GPk, <�#?"4
       35($E% W$1^!8(^ $ W$?�"K,8"#%  #%*$H5! I1$/�E% !
       b$1^4 <$, h$1+ ! *$Q#, W$1+!4 $ W?�"K,8"#%  #%*H5!

       6#$M+N -$C1; "#$P`" "4 <,#=X          85 <$�#?"4 V#,K$F" 5($?8
JKE/L" . �=/) D5(;5  #%<P`(  *+5) biQ6-:^5.(  

  

  
 biQ6 .-'!(L  tP?"KG^5  #%SFF !" (,  ::^5 ( (?KgXSWIR3(A1^#_   7!" #, 3*QATCOR-3{ ! l ( (?KgXTIR3(A1^#_   7!" #, 3*Q

&'() *+#, -.*/012.1  

                                                           
1. Scatter plot 
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       3454  !" ($, tP?"KG^5 I?5 -'!(L O?#P+      #$%TIR 
3(A1^#_        34#CPF5 #, &'() *+#, -.*/012. 7!" #, 3*Q  85 

  <+KE+ -?#)(. :1;       ?#F#/Q <, "4#S #M/X -?5(Uq  #%- 
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