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Part A

(0) I extracted the data and renamed the files.

Part B

Before pruning/cleaning the data:

ALL AML grow.train.orig.txt contained: 7130 records, and each
record contains: 79 fields, for a total of: 563,270 fields.

ALL AML grow.test.orig.txt contained: 7130 records, and each
record contains: 79 fields, for a total of: 563,270 fields.

1 I completed this section with a combination of
head, wc, grep, and awk (and redirection and

piping).
After doing the data processing required for (1):

ALL AML grow.train.noaffy.tmp contained: 7071 records, and
each record contains: 70 fields, for a total of: 494,970 fields.

ALL AML grow.test.noaffy.tmp contained: 7071 records, and
each record contains: 79 fields, for a total of: 558,609 fields.

There are 59 control records in the initial train file and 59 control
records in the initial test.



Figure 1: Remove the control records and find the number of records and

jeremy@jereny-VirtualBo: ¢ a Mining S wc ALL_AML_grow.train.noaffy.tmp
7071 529174 1843979

jeremy@jeremy-VirtualBo: edia S ata M grep -v controll) ALL_AML_grow.test.orig.txt > ALL_AML_grow.test.noaffy.
tmp

jeremy\_’gjeremy-virtualso / M 3 n wc ALL_AML_grow.test.noaffy.tmp
7671 585738 2028793

jerenyajereny-Virtualgox: ) ] /bata M 45 head ALL_AML_grow.train.noaffy.tmp | awk -F '\t' '{print NF'}

ta Mining head ALL_AML_grow.test.noaffy.tmp | awk -F "\t' "{print NF'}

fields. r = i o i MSU/Data Mining

Figure 2: Remove the call columns and count the number of records and
jeremy@jeremy- VirtualBox: a
t

jeremy@jeremy-VirtualBox:
cut
jeremy@jeremy-VirtualBo a 4 cut -f 1,2,4,6,8,10,12,14,16,18
6,48,50 56 L_grow. test. nx)affy thp.cu
cut -f 1,2,4,6,8,10,12,14,16, ,30,32,34,36,38,40,42,44,4
L grow. trath. noatfy. tnp.cut > ALL AL Grow.tratn.noaffy.tmp. cubright
jeremy@jeremy-virt: a S Wwe *.cutright
7071 275771 11
7071 247487 7
14142 523258 2237843 total

jeremy@jeremy-VirtualBo di _NMSU/Data s ALL_AML_grow.train. .tmp. i -F \t' '{print NF'}

45 head ALL_AML_grow.test.noaffy.tmp.cutright | awk -F '\t' '{print NF'}

fields. B8

(All subsequent sections will use a combination of head, wec, and
awk to answer these size questions.)

2 1 completed this section with cut.

After doing the data processing required for (2):

ALL AML _grow.train.noaffy.tmp.cutright contained: 7071. records,
and each record contains: 35 fields, for a total of: 247,485 fields.

ALL AML grow.test.noaffy.tmp.cutright contained: 7071 records,
and each record contains: 40 fields (except record 1, which contains
39 fields), for a total of: 282,840 - 1*(record 1 # of fields) fields.



40

jeremy@jeremy-VirtualBox:/ ia/ W " ',' < ALL_AML_grow.train.noaffy.tmp.cutrigh
t > ALL_AML_grow.trai

jeremy@jeremy-Virtual edia/ Su/Data / T, o< _AML_grow.test.noaffy.tmp.cutright
> ALL_AML_grow.test.

jeremy@jeremy-VirtualBox:/

Figure 3:

a Mining/hw4$ head ALL_AML_grow.train.csv | awk -F ',' '{print NF g

a Mining/hwa$ head ALL_AML_grow.test.csv | awk -F ',' '{print NF'

Figure 4:

3 I completed this section with tr.

After doing the data processing required for (3):

ALL AML _grow.train.noaffy.tmp.cutright contained: 7071 records,
and each record contains: 35 fields, for a total of: 7068 fields.

ALL AML grow.test.noaffy.tmp.cutright contained: 7071 records,
and each record contains: 40 fields (except for the first, for a total of:

7068 fields.

This step is equivalent to transforming the file to a CSV file with
newlines.

4 1 completed this section with Notepad+-+ gui.

Changing the first field from one with spaces from one to without did
not change the field count of either file.

5 I completed this section with a Python script

import sys

#constants



DEBUG = True

INPUT _FILE NAME TRAIN = "ALL AML grow. train.csv"

INPUT FILE NAME TEST = "ALL AML grow. test .csv"
OUTPUT FILE NAME TRAIN = "ALL AML train.csv.normalized"
OUTPUT FILE NAME TEST = "ALL AML test.csv.normalized"

def debug(logMsg):
if DEBUG:
print (logMsg)

#just for a little bit of house keeping/debugging, we will keep a running list o
modified lines test = []

def proc file(input_ file name, output file name):
#https://stackoverflow.com/questions /3277503 /how—do—i—read—a—file —line —b
with open(input file name) as f:
modified lines = []

#open the file which will be the train output; we don’t want to
out file = open(output file name, "w")

#create a list of lines, stripped of the newline

content = [line.rstrip (’\n’) for line in f]

firstValue = True

firstRecord = True

for line in content:
modified line = []
int strings line.split (7,”)
#print (int _strings)

for s in int_strings:
if (firstValue):
firstValue = False
modified line.append(int_strings[0]);
int _strings.pop(0);
continue

if (s.isspace() or s = ""):
continue

if (int(s) < 20):

modified line.append(str (20))
elif (int(s) > 1600):

modified line.append(str (1600))
else:



modified line.append(s)
#join the normalized values together again with commas,
n n

modified lines.append(",".join (modified line) + "\n")
firstValue = True

out file.writelines (modified lines)
return modified lines

modified lines train — proc_file (INPUT_FILE NAME_TRAIN,OUTPUT FILE NAME_TRAIN)
modified lines test = proc_file (INPUT FILE NAME TEST, OUTPUT FILE NAME TEST)
#print (modified lines train)

This code did not modify the structure of the files, except by
adding a newline to the end of each file. If I find the newlines to be
impediments, I will remove them manually with a text editor.

6 I completed this section with another Python
script.

#https://unix.stackexchange.com/questions /60590/is —there —a—command—line —utility —
import csv, sys

#constants DEBUG = True

INPUT FILE NAME TRAIN = "ALL AML train.csv.normalized"

INPUT FILE NAME TEST = "ALL AML test.csv.normalized"

OUTPUT FILE NAME TRAIN = "ALL AML gcol train.tmp"

OUTPUT FILE NAME TEST = "ALL AML gcol test.tmp"

def transposeRows(input file name, output_ file name):
with open(input file name) as file:
out file = open(output file name, "w")
rows = list (csv.reader(file))
writer = csv.writer (out _file)
for col in range(0, len(rows[0])):
writer . writerow ([row[col] for row in rows])

transposeRows (INPUT FILE NAME TRAIN, OUTPUT FILE NAME TRAIN)
transposeRows (INPUT FILE NAME TEST, OUTPUT FILE NAME TEST)

A portion of this code is copied directly from Stack Overflow. I
did not know how to idiomatically transpose a file in Python. The
source is cited in the source file.



jeremy@jeremy-VirtualBox: E _NM S wc *.tmp
34 34 926173 ALL_AML gcol te
38 38 1036509 ALL_AML_gcol_train.tmp
72 72 1962682 total
jeremy@jeremy-VirtualBox: i

S head ALL_AML_gcol_test.tmp | awk -F ',' '{print NF

Figure 5:

awk

jeremy@jeremy-VirtualBox
'{$1=S81;print}' ALL_AML_idclass.t

jeremy@jeremy-VirtualBox
est.txt > ALL_AML_idclas
jeremy@jeremy-VirtualB

> ALL_AML idcla

< "{S1=S1;print}' ALL_AML_idclass.t

-f 1-2 ALL_AML_idclass.train.txt.

> ALL_AML_idclass.train.
jeremy@jeremy-VirtualBox:

LL_AML_idclass.test.

@jeremy-VirtualBox
jeremy@jeremy-VirtualBox s f_NV a M
t.txt.cut > ALL_AML_ idclas txt.cutright
jeremy@jeremy-VirtualBox a Mini
in.txt.cut = ALL_AML_idclass.train.txt.cutright

I?igllre [3l] jeremy@jeremy-virtualBox ta Mini

ALL_AML_idclass.test.txt.c

-f 1-2 ALL_AML_idclass.tes

-f 1-2 ALL_AML_idclass.tra

7 1 completed this section with awk and cut.

8 I completed this section with yet another Python
script.

import sys, csv

INPUT FILE GCOL_TRAIN "ALL AML gcol. train .tmp.cutcomma"

INPUT FILE NAME TRAIN = "ALL AML idclass.train.txt.cutright"

OUTPUT FILE NAME TRAIN = "ALL AML gcol class. train.csv"

INPUT_FILE GCOL_TEST = "ALL AML gcol. test .tmp.cutcomma"

INPUT FILE NAME TEST = "ALL AML idclass. test.txt.cutright"

OUTPUT FILE NAME TEST = "ALL AML gcol class. test.csv"

def stitchFiles (input file name samples, input_ file name id class, output file n:
#https://stackoverflow.com/questions /3277503 /how—do—i—read—a—file —line —b
with open(input file name samples) as samplesFile:

modified lines = []

#which will

input_file id class = open(input_file name id_ class)

#open the file which will be the train output; we don’t want to
out file = open(output_ file name, "w")

#create a list of lines, stripped of the newline

sample content = [line.rstrip (’\n’) for line in samplesFile]

#create a list of "ID Class" strings, stripped of the newline



id_class content = [line.rstrip(’\n’) for line in input_ file id _

print ("len of sample content: " + str(len(sample content)))
print ("len of id class content: " + str(len(id class content)))
i=20
for i in range(0, len(sample_content)):

sample line = sample content[1i]

id_class line = id_class_content[1i]

id class 1lst = id class line.split (" ")

modified _line = id _class_Ist[0] + "," + sample_line + ",

#join the stitched line

modified lines.append(modified line)
out file.writelines(modified lines)
return modified lines

modified lines train = stitchFiles (INPUT FILE GCOL_TRAIN, INPUT FILE NAME TRAIN,
modified lines test = stitchFiles (INPUT FILE GCOL_TEST, INPUT FILE NAME TEST, OU

Part C

1

T finished this part with the WEKA ARFF viewer.

2

=== Classifier model (full training set) ===

1D:
< 27.5-> ALL

>= 27.5 -> AML (38/38 instances correct)

Time taken to build model: 0.13 seconds

=== Evaluation on test set ===

This classifier (OneR), with ID not excluded, correctly classified 14/34 test

records.

3
OneR

=== Classifier model (full training set) ===

X95735 _at:
< 994.0 > ALL

>=994.0 -> AML (38/38 instances correct)
Time taken to build model: 0.09 seconds



OneR excluding ID, with the training set as the test set, correctly
classified all instances.

OneR w/ ALL AML gcol class.test-no-id.arff

=== Classifier model (full training set) ===
X95735 _at:
< 994.0 -> ALL
>=994.0 -> AML (38/38 instances correct)
Time taken to build model: 0.09 seconds

OneR excluding ID correctly classified 21/34 instances, for a ~61.76%
accuracy.

J48

=== Classifier model (full training set) ===
J48 pruned tree
X95735_at <= 938: ALL (27.0)
X95735_at > 938: AML (11.0)
Number of Leaves : 2
Size of the tree : 3

J48 excluding ID, with the training set as the test set, correctly clas-
sified all instances.

J48 w/ ALL AML gcol class.test-no-id.arff

=== Classifier model (full training set) ===
J48 pruned tree

X95735 at <= 938: ALL (27.0)
X95735 at > 938: AML (11.0)
Number of Leaves : 2

Size of the tree : 3

J48 excluding ID correctly classified 21/34 instances, for a ~61.76%
accuracy.

Naive Bayes

Naive Bayes excluding ID, with the training set as the test set, cor-
rectly classified all instances.



Naive Bayes w/ ALL AML gcol class.test-no-id.arff

Naive Bayes excluding ID correctly classified 21/34 instances, for a
~61.76% accuracy.



