Hypothesis Testing, Project 2,
and Google Earth



Today

 Hypothesis Testing
— Coin Flipping
— Word Frequencies
* Project 2
— Wrapper Function
— Test Functions
— Error Handling

* Google Earth



Hypothesis Testing

Alternate Null hypothesis:

hypothesis: The The coin is heads
coin is unfair. with prob. 0.5

 We want to reject the null hypothesis by
showing that it is unlikely to get only 3 heads

with a fair coin.

Prove that the coin is NOT
innocent.

* Open coinflip.xls
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Hypothesis Testing

Word frequencies:

1. Calculate the word frequencies of the stop words in the two books
2. Normalize the word frequencies

File 1 3 .0027 0.006
File 2 0.238 0.0932 0.0034 0.0021 0.05

Alternate hypothesis: Both Null hypothesis: The books

books come from the same come from different
distribution of frequencies. distributions of frequencies.
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Hypothesis Testing
-“--“ compareTwo (Llistl,list2)

File 1
File 2 A 3 .5 Nl

glves me some distance x
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Hypothesis Testing
-“--“ compareTwo (Llistl,list2)

File 1 gives me some distance x

File 2 1 3 .5 1

File 1 9 compareTwo (1listl,list?2)
File 2 1 3 1 c gives me some distancey

Randomly shuffle each list.
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Hypothesis Testing
-“4-5? compareTwo (Llistl,list2)

File 1 3 gives me some distance x

File 2 1 3 .5 1

Do this 1,000 times: compareTwo (1istl, 1ist?2)
gives me distances vy, Y, Y3 Y4 Y1000
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Hypothesis Testing
-“_54_5? compareTwo (Llistl,list2)

File 1 3 gives me some distance x

File 2 1 3 .5 1

permutationTest.py

>>> runPermutationTest ()
lists have a distance of 0.1
1s that significant? Run permutation test 1000 times.
0.121 % of the tests were at least as similar as orig
list.

p-value 1s not statistically significant

(online)
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Today

* Hypothesis Testing
— Coin Flipping
— Word Frequencies
* Project 2
— Wrapper Function
— Test Functions
— Error Handling

* Google Earth
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Example Skeleton Code

runkExperiments (listl,list2,origval, tot) :
'''Runs permutation tot times.
INPUTS: ... OUTPUTS: LU

permute (1listl, list2) :
"' ‘Randomly shuffles lists and returns compareTwo ()

INPUTS: ... OUTPUT: v

compareTwo (1listl,list2):
''"YReturns the avg sum of their differences

INPUTS: ... OUTPUTS: Ly

(auth.

act)
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Python Wrapper Function

runkExperiments (listl,list2,origval, tot) :
'''Runs permutation tot times.
INPUTS: ... OUTPUTS: LU

permute (1listl, list2) :
"' ‘Randomly shuffles lists and returns compareTwo ()

INPUTS: ... OUTPUT: vt

] runPermutationTest () :
' '"'"TRuns the permutation test on the

two lists and prints the significance.
INPUTS: none

OUTPUTS: none'''
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Test Functions

testPermutation () :

'"'"'"tests permutation. INPUTS: none OUTPUTS: none'''
listl = [0,0,1,0,0]

print "listl:',listl

list2 = [0,0,1,0,0]

print '"list2:',list?2

origval = compareTwo (listl,list2)
print 'Orig val is',origval, ' (I expect 1t to be 0.0)"

print 'I expect the prob of this happening is 5/25 = 0.2
perc = runkExperiments (listl,list2,origval,1000)
print perc,'%s when calling runExperiments ()
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Test Functions

testPermutation () :

'"''tests permutation. INPUTS: none OUTPUTS: none'''
listl = [0,0,1,0,0]

print "listl:',listl

list2 = [0,0,1,0,0]

print '"list2:',list?2

origval = compareTwo (listl,list2)
print 'Orig val is',origval, ' (I expect 1t to be 0.0)"

>>> testPermutation ()

listl: [0, O, 1, O, O]

list2: [0, O, 1, O, O]

Orig val 1is 0.0 (I expect 1t to be 0.0)

I expect the prob of this happening is 5/25 = 0.2
0.213 % when calling runExperiments ()
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Error Handling

len(listl)
print

= len(list?2) :

'"ERROR!
-1

lists are not the same length!'
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Error Handling

len(listl)
print

= len(list?2) :

'"ERROR! 1lists are not the same length!'

-1

myMatch = re.search ('"\*\*\*\s*START.+\n',myString)
myMatch == None:
print 'Error! \'"***\\s+START.+\\n\'

does not exist.'
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Project 2 Deadlines

Feedback over the weekend
— Not going to be as in-depth as the first project
Sun |Mon s Wed [T R s
4/1 4/2 4/3 4/4 4/5 4/6 4/7
Proposal Due
4/8 4/9 4/10 4/11  4/12 4/13 4/14
Project 2 Due (Code)
4/15 4/16 4/17 4/18 4/19 4/20 4/21

Project 2 Due (Website)
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Download Google Earth (link on website) if on a laptop.
Break

— A& STORY TOLD N FILE NAMES:

3 C:\useriresearchidata
Filename Date Modified

& data_2010.05.28_test dat 3:37 PM 5/28/2010

i data_2010.05.28_re-test dat 4: 20 PM 5/28/2010 AT file
i data_2010.05.28_re-re-test.dat 5:43 PM 5/28/2010 DAT file
2 data_2010.05.28_calibrate dat 717 PM S5/28/2010 CAT file
i data_2010.05.28_huh??.dat 7:20 PM 5/28/2010 DAT file
i data_2010.05.28_WTF.dat 9:58 PM 5/28/2010 CAT file
2 data_2010.05.29_aaarrrgh.dat 12:37 AM 5/20/2010 DAT file
¥ data_2010.05.29_#$@*&! dat 2:40 AM 5/29/2010 CAT file
2 data_2010.05.29_crap.dat 322 AM 5/29/2010 DAT file
i data_2010.05.29_notbad.dat 4:16 AM 5/29/2010 DAT file
b data_2010.05.29 woohooll .dat 4:47 AM 5/20/2010 1,349 KB  DAT file
i data_2010.05.29_USETHISOME.dat 5:08 AM 5/29/2010 2894 KB DAT file
&) analysis_graphs . xls 713 AM 5/29/2010 455 KB XLS file
W] ThesisOutine!.doc 7.26 AM 5/29/2010 FKE DOCfile
5 Motes_Meeting_with_ProfSmith. bt 11:38 AM 5/29/2010 1673KB TXT file
U 2:45 PM 5/29/2010 Folder
W@ /data_2010.05.30_startingover.dat |  §:37 AM 5/30/2010 420 KB DAT file

< | >
| Type: Ph.D Thesis Modified: too many times Copyright: Jorge Cham wwrw', phdcomics.com

http://www.phdcomics.com/comics/archive.php?comicid=1323
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Today

 Hypothesis Testing
— Coin Flipping
— Word Frequencies
* Project 2
— Wrapper Function
— Test Functions
— Error Handling

* Google Earth
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CIT.kml|

* Try changing the following things:
— Name
— Description

— Size of Pin

— Coordinates

http://geographyworldonline.com/tutorial/instructions.html
— What about color?
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KML Color Codes

O = Opacity ff0000fLftL
B = Blue B L
G = Green O B G R
R = Red

These are two-digit hexadecimal numbers.



Two-Digit Numbers

Decimal (10 digits): 0-9
00010203040506070809°7



Two-Digit Numbers

Decimal (10 digits): 0-9
00010203040506070809101112...99



Two-Digit Numbers

Decimal (10 digits): 0-9
00010203040506070809101112...99
Binary (2 digits): 0-1
0001°?



Two-Digit Numbers

Decimal (10 digits): 0-9
00010203040506070809101112...99
Binary (2 digits): 0-1
00011011



Two-Digit Numbers

Decimal (10 digits): 0-9
00010203040506070809101112...99
Binary (2 digits): 0-1
00011011
Hexadecimal (16 digits): 0-9,a-f
00 01...08 09 0a Ob Oc Od Oe Of ?



Two-Digit Numbers

Decimal (10 digits): 0-9
00010203040506070809101112...99

Binary (2 digits): 0-1
00011011

Hexadecimal (16 digits): 0-9,a-f
0001...08090a0b0c0d0OeOf1011...feff



Two-Digit Numbers

Decimal (10 digits): 0-9
00010203040506070809101112...99

Binary (2 digits): 0-1
00011011

Hexadecimal (16 digits): 0-9,a-f
0001...08090a0b0c0d0OeOf1011...feff

Decimal: 102 = 100 Binary: 22=4 Hexadecimal: 162 = 256
two-digit #s two-digit #s two-digit #s
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KML Color Codes

O = Opacity ff0000ft
B = Blue B L
G = Green O B G R
R = Red

Hexadecimal (16 digits): 0-9,a-f
0001...08090a0b0c0d0OeOf 1011 ... fe ff



