Workshop 6 The Central Limit Theorem for Census Data

In this workshop, we will analyze the census data in your casebook (you can find it in your case book floppy or you can directly open it from the R: drive) and explore the real meaning of central limit theorem.

The following part will briefly show you how the distributional shape changes when the sample size changes. The notes show you the basic operations in Mintab, which are useful for solving the questions. You need to do more in getting simulation results and write in details your findings when you work on your homework.               

STEP 1: Open the data set.

Note: you can open your data set either from your floppy or r:\academic\90786\chatterjee et all\census1.dat). I have ever shown you how to open a text data file in excel, how to partition the plain text file into columns, and how to read the columns in Excel program. This time we will use Minitab to complete the similar task.

· From Minitab File Menu, Click File>Other Files > Import Special Text

You will see such a pop-up dialog
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Note that there is only one column data in the plain text file (you can open any plain text in your Wordpad or any other word processor. In this data set you will see only one column.) So you input C1 as the column name in your Minitab worksheet to store the data. 

( If you want to use the Minitab program to read in data from a multi-column plain text file, just simply select multiple columns in the pop-up dialog to store every column in the worksheet. Remember, if you only select one column, the program will read the first element of every row in the plain text file and put it in the selected column.)

· Click OK

· Tell the program where is your input plain text file. In this case, it is or r:\academic\90786\chatterjee et all\census1.dat

· You  will see the data read in column 1.
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Step 2: Let us have a look at the descriptive statistics and histogram of the data set 

· In Minitab, from Stat>Basic Statistics>Descriptive Statistics]

· Select Column, for which you want to compute descriptive statistics

OUTPUT: Mean of C1 = 19.897

    400 rows read.

    400 rows read.

   5000 rows read.

Descriptive Statistics

Variable             N       Mean     Median     TrMean      StDev    SE Mean

C1                5000     19.897     16.990     18.709     12.573      0.178

Variable       Minimum    Maximum         Q1         Q3

C1               0.292    220.835     12.123     24.418

· In Minitab, select Graph>Histogram Click ok

· Choose column 1
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Obviously, the original data set is highly skewed.

Step 3: Understand the real meaning of Central Limit Theorem

The skewness of the original dataset is quire apparent. According to Central Limit Theorem, the probability distribution of 
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will appear to be more and more normal in shape as the sample size increases.

So let us have a look if the shape skewness improves when the sample size increases from 1 to 3.

· Sample 200 observations from the original dataset.

In Minitab, select Calc>Random Data>Sample from Column, then choose Column 1

As the sampling source and Column 2 to store the output.

      Click Ok. You will see 200 sampled observations show up in column 2.
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· Continue to sample 200 observations in C3, C4, so we have 600 sampled observations. Each row of C2, C3 and C4 is a sample with sample size 3.

· For each row, compute 
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:

In Minitab, select Stat>Row Statistics

Select ‘Mean’ from statistic, select c2, c3, c4 as input variables, tell the program that you want it to store the mean of every row in c5

Click ok.
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· Descriptive statistics

Descriptive Statistics

Variable             N       Mean     Median     TrMean      StDev    SE Mean

C5                 200     19.589     18.234     19.023      6.848      0.484

Variable       Minimum    Maximum         Q1         Q3

C5               8.165     46.970     15.005     22.589

Note: The difference between Mean and Median is reduced from 3 to 1.5 when we increase the sample size from 1 to 3. This gives us a sense that the skewness is reduced by increasing the sample size.

· Histogram

Histogram is always the most often used, direct way to explain the change of distribution shapes.

In this case, when sample size increases to 3, you see the apparent improvement of skewness.
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_999957298.txt
��������Worksheet 1: Histogram C5;������������������������������������������������������������������������������������������������������������������|2������ô1��Worksheet 1: Histogram C5;������������������������������������������������������������������������������������������������������;; HMF V1.24 TEXT
;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "debug=41984,disable input,fixed colors=125,light scaling=0,
;; subscreen=(-0.999902,0.326271,-0.99987,0.211069),subscreen stretching,no upd
;; ate interrupts,use colormap id=1829241452,use window id=56165078")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.685294,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=0,light scaling=.00000")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0) (-0.99995 -0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0) (-0.59997 -0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text 0.579971 -0.669966 0 "50")))
		    (Segment "" (
		      (Text 0.347983 -0.669966 0 "40")))
		    (Segment "" (
		      (Text 0.115994 -0.669966 0 "30")))
		    (Segment "" (
		      (Text -0.115994 -0.669966 0 "20")))
		    (Segment "" (
		      (Text -0.347983 -0.669966 0 "10")))
		    (Segment "" (
		      (Text -0.579971 -0.669966 0 "0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((0.579971 -0.59997 0) (0.579971 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.347983 -0.59997 0) (0.347983 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.115994 -0.59997 0) (0.115994 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.115994 -0.59997 0) (-0.115994 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.347983 -0.59997 0) (-0.347983 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.579971 -0.59997 0) (-0.579971 
			     -0.639968 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text -0.669966 0.47875 0 "30")))
		    (Segment "" (
		      (Text -0.669966 0.136786 0 "20")))
		    (Segment "" (
		      (Text -0.669966 -0.205178 0 "10")))
		    (Segment "" (
		      (Text -0.669966 -0.547142 0 "0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.47875 0) (-0.639968 
			     0.47875 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.136786 0) (-0.639968 
			     0.136786 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.205178 0) (-0.639968 
			     -0.205178 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.547142 0) (-0.639968 
			     -0.547142 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Segment "" (
		      (Text 1.49004e-8 -0.784119 0 "C5")))
		    (Segment "" (
		      (Front ((Polyline ((-0.579971 -0.59997 0) (0.579971 
			   -0.59997 0)))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.842143 -0.202172 0) (-0.842143 0.187007 0) 
			(-0.738782 0.187007 0) (-0.738782 -0.202172 0)))
		      (Renumber (Text -0.764623 -0.202172 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))
		    (Segment "" (
		      (Front ((Polyline ((-0.59997 -0.579971 0) (-0.59997 
			   0.579971 0)))))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.839958 -0.943349 0) (0.919954 -0.943349 0) 
		       (0.919954 -0.82543 0) (0.839958 -0.82543 0) (0.839958 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.759962 -0.943349 0) (0.839958 -0.943349 0) 
		       (0.839958 -0.943349 0) (0.759962 -0.943349 0) (0.759962 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.679966 -0.943349 0) (0.759962 -0.943349 0) 
		       (0.759962 -0.766471 0) (0.679966 -0.766471 0) (0.679966 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.59997 -0.943349 0) (0.679966 -0.943349 0) 
		       (0.679966 -0.943349 0) (0.59997 -0.943349 0) (0.59997 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.519974 -0.943349 0) (0.59997 -0.943349 0) 
		       (0.59997 -0.82543 0) (0.519974 -0.82543 0) (0.519974 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.439978 -0.943349 0) (0.519974 -0.943349 0) 
		       (0.519974 -0.88439 0) (0.439978 -0.88439 0) (0.439978 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.359982 -0.943349 0) (0.439978 -0.943349 0) 
		       (0.439978 -0.943349 0) (0.359982 -0.943349 0) (0.359982 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.279986 -0.943349 0) (0.359982 -0.943349 0) 
		       (0.359982 -0.943349 0) (0.279986 -0.943349 0) (0.279986 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.19999 -0.943349 0) (0.279986 -0.943349 0) 
		       (0.279986 -0.766471 0) (0.19999 -0.766471 0) (0.19999 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.119994 -0.943349 0) (0.19999 -0.943349 0) 
		       (0.19999 -0.471675 0) (0.119994 -0.471675 0) (0.119994 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.039998 -0.943349 0) (0.119994 -0.943349 0) 
		       (0.119994 -0.353756 0) (0.039998 -0.353756 0) (0.039998 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.039998 -0.943349 0) (0.039998 -0.943349 0) 
		       (0.039998 -0.294797 0) (-0.039998 -0.294797 0) 
		       (-0.039998 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.119994 -0.943349 0) (-0.039998 -0.943349 0) (
		       -0.039998 0.117919 0) (-0.119994 0.117919 0) (-0.119994 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.19999 -0.943349 0) (-0.119994 -0.943349 0) 
		       (-0.119994 0.176878 0) (-0.19999 0.176878 0) (-0.19999 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.279986 -0.943349 0) (-0.19999 -0.943349 0) 
		       (-0.19999 0.707512 0) (-0.279986 0.707512 0) (-0.279986 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.359982 -0.943349 0) (-0.279986 -0.943349 0) (
		       -0.279986 0.766471 0) (-0.359982 0.766471 0) (-0.359982 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.439978 -0.943349 0) (-0.359982 -0.943349 0) (
		       -0.359982 0.943349 0) (-0.439978 0.943349 0) (-0.439978 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.519974 -0.943349 0) (-0.439978 -0.943349 0) (
		       -0.439978 0.176878 0) (-0.519974 0.176878 0) (-0.519974 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.59997 -0.943349 0) (-0.519974 -0.943349 0) 
		       (-0.519974 -0.471675 0) (-0.59997 -0.471675 0) (-0.59997
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.679966 -0.943349 0) (-0.59997 -0.943349 0) 
		       (-0.59997 -0.530634 0) (-0.679966 -0.530634 0) 
		       (-0.679966 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.759962 -0.943349 0) (-0.679966 -0.943349 0) (
		       -0.679966 -0.943349 0) (-0.759962 -0.943349 0) 
		       (-0.759962 -0.943349 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "debug=41984,disable input,fixed colors=125,light scaling=0,
;; subscreen=(-0.999902,0.326271,-0.99987,0.211069),subscreen stretching,no upd
;; ate interrupts,use colormap id=1829241452,use window id=20120470")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.685294,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=0,light scaling=.00000")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0) (-0.99995 -0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0) (-0.59997 -0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text 0.437714 -0.669966 0 "200")))
		    (Segment "" (
		      (Text -0.0486349 -0.669966 0 "100")))
		    (Segment "" (
		      (Text -0.534984 -0.669966 0 "0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((0.437714 -0.59997 0) (0.437714 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.0486349 -0.59997 0) (-0.0486349 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.534984 -0.59997 0) (-0.534984 
			     -0.639968 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text -0.669966 0.339636 0 "1000")))
		    (Segment "" (
		      (Text -0.669966 -0.103753 0 "500")))
		    (Segment "" (
		      (Text -0.669966 -0.547142 0 "0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.339636 0) (-0.639968 
			     0.339636 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.103753 0) (-0.639968 
			     -0.103753 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.547142 0) (-0.639968 
			     -0.547142 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Segment "" (
		      (Text 1.49004e-8 -0.784119 0 "C1")))
		    (Segment "" (
		      (Front ((Polyline ((-0.579971 -0.59997 0) (0.579971 
			   -0.59997 0)))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.896881 -0.202172 0) (-0.896881 0.187007 0) 
			(-0.793521 0.187007 0) (-0.793521 -0.202172 0)))
		      (Renumber (Text -0.819361 -0.202172 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))
		    (Segment "" (
		      (Front ((Polyline ((-0.59997 -0.579971 0) (-0.59997 
			   0.579971 0)))))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.901422 -0.943349 0) (0.943349 -0.943349 0) 
		       (0.943349 -0.940291 0) (0.901422 -0.940291 0) (0.901422 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.859496 -0.943349 0) (0.901422 -0.943349 0) 
		       (0.901422 -0.943349 0) (0.859496 -0.943349 0) (0.859496 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.817569 -0.943349 0) (0.859496 -0.943349 0) 
		       (0.859496 -0.943349 0) (0.817569 -0.943349 0) (0.817569 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.775643 -0.943349 0) (0.817569 -0.943349 0) 
		       (0.817569 -0.943349 0) (0.775643 -0.943349 0) (0.775643 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.733716 -0.943349 0) (0.775643 -0.943349 0) 
		       (0.775643 -0.943349 0) (0.733716 -0.943349 0) (0.733716 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.691789 -0.943349 0) (0.733716 -0.943349 0) 
		       (0.733716 -0.943349 0) (0.691789 -0.943349 0) (0.691789 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.649863 -0.943349 0) (0.691789 -0.943349 0) 
		       (0.691789 -0.943349 0) (0.649863 -0.943349 0) (0.649863 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.607936 -0.943349 0) (0.649863 -0.943349 0) 
		       (0.649863 -0.943349 0) (0.607936 -0.943349 0) (0.607936 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.566009 -0.943349 0) (0.607936 -0.943349 0) 
		       (0.607936 -0.943349 0) (0.566009 -0.943349 0) (0.566009 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.524083 -0.943349 0) (0.566009 -0.943349 0) 
		       (0.566009 -0.943349 0) (0.524083 -0.943349 0) (0.524083 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.482156 -0.943349 0) (0.524083 -0.943349 0) 
		       (0.524083 -0.94182 0) (0.482156 -0.94182 0) (0.482156 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.44023 -0.943349 0) (0.482156 -0.943349 0) 
		       (0.482156 -0.94182 0) (0.44023 -0.94182 0) (0.44023 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.398303 -0.943349 0) (0.44023 -0.943349 0) 
		       (0.44023 -0.943349 0) (0.398303 -0.943349 0) (0.398303 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.356376 -0.943349 0) (0.398303 -0.943349 0) 
		       (0.398303 -0.94182 0) (0.356376 -0.94182 0) (0.356376 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.31445 -0.943349 0) (0.356376 -0.943349 0) 
		       (0.356376 -0.943349 0) (0.31445 -0.943349 0) (0.31445 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.272523 -0.943349 0) (0.31445 -0.943349 0) 
		       (0.31445 -0.943349 0) (0.272523 -0.943349 0) (0.272523 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.230596 -0.943349 0) (0.272523 -0.943349 0) 
		       (0.272523 -0.943349 0) (0.230596 -0.943349 0) (0.230596 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.18867 -0.943349 0) (0.230596 -0.943349 0) 
		       (0.230596 -0.943349 0) (0.18867 -0.943349 0) (0.18867 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.146743 -0.943349 0) (0.18867 -0.943349 0) 
		       (0.18867 -0.943349 0) (0.146743 -0.943349 0) (0.146743 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.104817 -0.943349 0) (0.146743 -0.943349 0) 
		       (0.146743 -0.940291 0) (0.104817 -0.940291 0) (0.104817 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0628899 -0.943349 0) (0.104817 -0.943349 0) 
		       (0.104817 -0.943349 0) (0.0628899 -0.943349 0) 
		       (0.0628899 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0209633 -0.943349 0) (0.0628899 -0.943349 0) (
		       0.0628899 -0.94182 0) (0.0209633 -0.94182 0) (0.0209633 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0209633 -0.943349 0) (0.0209633 -0.943349 0) 
		      (0.0209633 -0.943349 0) (-0.0209633 -0.943349 0) 
		       (-0.0209633 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0628899 -0.943349 0) (-0.0209633 -0.943349 0)
		      (-0.0209633 -0.938762 0) (-0.0628899 -0.938762 0) 
		       (-0.0628899 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.104817 -0.943349 0) (-0.0628899 -0.943349 0) 
		      (-0.0628899 -0.935704 0) (-0.104817 -0.935704 0) 
		       (-0.104817 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.146743 -0.943349 0) (-0.104817 -0.943349 0) (
		       -0.104817 -0.94182 0) (-0.146743 -0.94182 0) (-0.146743 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.18867 -0.943349 0) (-0.146743 -0.943349 0) 
		       (-0.146743 -0.94182 0) (-0.18867 -0.94182 0) (-0.18867 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.230596 -0.943349 0) (-0.18867 -0.943349 0) 
		       (-0.18867 -0.940291 0) (-0.230596 -0.940291 0) 
		       (-0.230596 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.272523 -0.943349 0) (-0.230596 -0.943349 0) (
		       -0.230596 -0.94182 0) (-0.272523 -0.94182 0) (-0.272523 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.31445 -0.943349 0) (-0.272523 -0.943349 0) 
		       (-0.272523 -0.925002 0) (-0.31445 -0.925002 0) (-0.31445
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.356376 -0.943349 0) (-0.31445 -0.943349 0) 
		       (-0.31445 -0.935704 0) (-0.356376 -0.935704 0) 
		       (-0.356376 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.398303 -0.943349 0) (-0.356376 -0.943349 0) (
		       -0.356376 -0.921944 0) (-0.398303 -0.921944 0) 
		       (-0.398303 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.44023 -0.943349 0) (-0.398303 -0.943349 0) 
		       (-0.398303 -0.931118 0) (-0.44023 -0.931118 0) (-0.44023
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.482156 -0.943349 0) (-0.44023 -0.943349 0) 
		       (-0.44023 -0.914299 0) (-0.482156 -0.914299 0) 
		       (-0.482156 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.524083 -0.943349 0) (-0.482156 -0.943349 0) (
		       -0.482156 -0.891365 0) (-0.524083 -0.891365 0) 
		       (-0.524083 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.566009 -0.943349 0) (-0.524083 -0.943349 0) (
		       -0.524083 -0.811861 0) (-0.566009 -0.811861 0) 
		       (-0.566009 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.607936 -0.943349 0) (-0.566009 -0.943349 0) (
		       -0.566009 -0.762935 0) (-0.607936 -0.762935 0) 
		       (-0.607936 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.649863 -0.943349 0) (-0.607936 -0.943349 0) (
		       -0.607936 -0.547356 0) (-0.649863 -0.547356 0) 
		       (-0.649863 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.691789 -0.943349 0) (-0.649863 -0.943349 0) (
		       -0.649863 -0.426571 0) (-0.691789 -0.426571 0) 
		       (-0.691789 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.733716 -0.943349 0) (-0.691789 -0.943349 0) (
		       -0.691789 0.0703307 0) (-0.733716 0.0703307 0) 
		       (-0.733716 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.775643 -0.943349 0) (-0.733716 -0.943349 0) (
		       -0.733716 0.302728 0) (-0.775643 0.302728 0) (-0.775643 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.817569 -0.943349 0) (-0.775643 -0.943349 0) (
		       -0.775643 0.943349 0) (-0.817569 0.943349 0) (-0.817569 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.859496 -0.943349 0) (-0.817569 -0.943349 0) (
		       -0.817569 0.762935 0) (-0.859496 0.762935 0) (-0.859496 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.901422 -0.943349 0) (-0.859496 -0.943349 0) (
		       -0.859496 -0.568761 0) (-0.901422 -0.568761 0) 
		       (-0.901422 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.943349 -0.943349 0) (-0.901422 -0.943349 0) (
		       -0.901422 -0.923473 0) (-0.943349 -0.923473 0) 
		       (-0.943349 -0.943349 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))



