Chapter 1: Preparing the Data

Create Project
Open Project

Import Project

Re f’ n e 5 A Ppower tool for working with messy data.

Create a project by importing data. What kinds of data files can | import?
TSV, CSV, *SV, Excel (.xIs and .xIsx), JSON, XML, RDF as XML, and Google Data documents are all supported. Support for other formats can be added with OpenRefine extensions.

Get data from

Locate one or more files on your computer to upload:

6001 MCMAHON DR

SACRAMENTO CA 95824

N

797 Residential Wed May 21 00:00:00 EDT 2008

81900 38.51947 -121.435768

Language Settings This Computer Choose Files  no files selected
Web Addresses (URLs) Nants)
Clipboard
« Start Over  Configure Parsing Options Project name realEstate_trans_dirty csv Create Project »
street city state zip beds baths sq_ft type sale_date price latitude longitude
1. 3526 HIGH ST SACRAMENTO CA 95838 2 1 836 Residential Wed May 21 00:00:00 EDT 2008 59222 38.631913 -121.434879
2. 51 OMAHACT SACRAMENTO CA 95823 1 1167  Residential Wed May 21 00:00:00 EDT 2008 68212  38.478902 -121.431028
3. 2796 BRANCH ST SACRAMENTO CA 95815 2 1 796 Residential Wed May 21 00:00:00 EDT 2008 68880 38.618305 -121.443839
4. 2805 JANETTE WAY SACRAMENTO CA 95815 2 1 852  Residential Wed May 21 00:00:00 EDT 2008 38616835 -121.439146
5. 1

¥ | sale_date

Wed May 21 00:00:00 EDT 2008
Wed May 21 00:00:00 EDT 2008

¥ price
Facet

Text filter

WiaA A~ 24 AN-ANGAN EMNT 2NNo

Transform...

Common transforms

Fill down

Blank down

Split multi-valued cells...

Join multi-valued cells...

Cluster and edit...

Edit cells

¥ |atitude

¥ longitude
P | -121.434879
-121.431028
-121.443839
-121.439146

>

P Trim leading and trailing whitespace

Collapse consecutive whitespace

Unescape HTML entities

To titlecase

To lowercase

To number
To date

To text

Blank out cells

To uppercase




¥ sale date ¥ price ¥ latitude

Facet P DT 2008 59222 38.631913

Text filter )T 2008 68212  38.478902
NT ANNo cooonNn 20 24 02NE

Edit cells » Transform...

Edit column » Common transforms B

Custom text transform on column sale_date

~

Expression Language Google Refine Expression Language (GREL) ¢

(substring(value,4,10)+', '+substring(value,24, 29)).toDate()

Preview History Starred Help

row value (substring(value,4,10)+', "+substring(value,24, 29)).toDate()
1. Wed May 21 00:00:00 EDT 2008  [date 2008-05-21T00:00:00Z]
2. Wed May 21 00:00:00 EDT 2008 [date 2008-05-21T00:00:00Z]

city change
39 choices Sort by: name count Cluster

SACRAMENTO
ELK GROVE
LINCOLN
ROSEVILLE




"~ price change reset

- . p— =

0.00 — 890,000.00

'v/Numeric = 'Non-numeric v /Blank ' Error
892 0 89 0

- sale_date change reset

2008-05-16 00:00:00 — 00:00:00

w bt
. :{'A
F

Ioﬁgitude




latitude (x) vs. longitude (y) reset

export plot

1175 rows
Show as: rows records

w All ¥ street

Facet

—_—

Text filter

Edit cells
Edit column

Transpose

Sort...

View

© © N o g & 0w N

Reconcile

—
e

Show: 5 10 25 50 rows

v v

¥ city state zip

SACRAMENTO CA 958
SACRAMENTO CA 958

CAPDARMCAITA MA OE
Transform...
Common transforms 2
Fill down
Blank down

Split multi-valued cells...

Join multi-valued cells...

8
8
8
8
8
8
8

LJ

Cluster and edit...




981 records

Show as: rows records

Show: 5 10 25 50 records

v All v street ¥ city state zip v
1. 3526 HIGH ST SACRAMENTO CA 95838 2
2. 51 OMAHACT SACRAMENTO CA 95823 3
3. 2796 BRANCH ST SACRAMENTO CA 95815 2
4. 2805 JANETTE WAY SACRAMENTO CA 95815 2
SACRAMENTO CA 95815 2
5. 6001 MCMAHON DR SACRAMENTO CA 95824 2
6. 5828 PEPPERMILL CT SACRAMENTO CA 95841 3
1175 rows
Show as: rows records Show: 5 10 25 50 rows
v All v | street _ v city state zip ¥ beds ¥ baths ¥ sq_ ft
1. Facet P Text facet 838 2 1 836
2. Text filter Numeric facet 823 3 1 1167
3 Edit cells p  Timeline facet - 2 ! 796
4, 815 2 1 852
5 Edit column p  Scatterplot facet 5 5 " s
B. Transpose P Custom text facet... 824 2 1 797
7. Sort... Custom Numeric Facet... 841 3 1 1122
8. View > Customized facets P Word facet
flo. Reconcile P RuUnit 114 RANCHO CORDOVAE Duplicales facet

Numeric log facet

1-bounded numeric log facet

Text length facet
Log of text length facet

Unicode char-code facet

Facet by error

Facet by blank




194 matching rows (1175 total)

Show as: rows records Show: 5 10 25 50 rows
v All v street ¥ city state zip v
Facet 4 SACRAMENTO CA 95815 2
Edit rows P Starrows
Edit columns P Unstar rows
View »  Flag rows
36. Unflag rows
38.
41 Remove all matching rows
1 . . 0
| Add column based on column city state zip 5
& 0
f New column name city o
i + set to blank © | store error ( | copy value from original column 0
: 0
; Expression Language Google Refine Expression Language (GREL) ¢ 0
4 value.match(/(.*) (..) (\d{5})/)[0] 0
9 0
1 P 4
1 0
1 Preview History Starred Help 0
1 0
1 :0
' row value value.match(/(.*) (..) (\d{5})/)[0] B
1 1. SACRAMENTO CA 95838 SACRAMENTO o
1 2 SACRAMENTO CA 95823 SACRAMENTO 0
1 3 SACRAMENTO CA 95815 SACRAMENTO g
1 0
| 4. SACRAMENTO CA 95815 SACRAMENTO N
’ 5 SACRAMENTO CA 95824 SACRAMENTO 0
2 6 SACRAMENTO CA 95841 SACRAMENTO 0
2 - AR AR TA ~A AFan D . 0
2 0
4 OK Cancel o
2 :0j
[27.__4108 NORTON WAY SACRAMENTO CA 95820 3 1 963 Residential 2008-05-21T00:0)




Chapter 2: Exploring the Data
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Chapter 3: Classification Techniques
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The method fitLinearSVM took 100.20 sec to run.
The method f1tRBFSVM took 14.02 sec to run.
Overall accuracy of the model 1is 90.58 percent
Classification report:
precision recall fl-score support

0.0 . .98 0.95 12113
1.0 . . 3¢ 0.43 1514
avg / total . . 0.89 13627

Confusion matrix:
[[11853 200]
[ 1023 4911]
ROC: ©.651420965346
Overall accuracy of the model is 89.70 percent
Classification report:
precision recall fl-score support

0 . 0.99 0.94 12113
0 .6 . 0.28 1514

Q.
1.
avg / total . . 0.87 13627

Confusion matrix:
[[11955 158]
[ 1245 269]1]

ROC: ©.582315597913

The method f1tSVM took 71.98 sec to run.
Overall accuracy of the model 1s 90.39 percent
Classification report:

precision recall fl-score support

0.0 .9¢ . 0.95 12056
1.0 . . 0.42 1549

avg / total . . 0.89 13605

Confusion matrix:
[[11816 240]
[ 1068 4811]

ROC: 0.645307908906




X[1] <= 0.4690
gini = 0.198632104849
samples = 27598

o

X[0] <=0.0337
gini = 0.494284245085
samples = 3339

'

X[2] <=0.5000
gini = 0478286468776
samples = 2145

AN

~,

X[0] «<=0.1233

samples = 24259

gini =0.12285178063

\

X[4] <=0.1736

samples = 22279

gini = 0.0602759433466

VAR

X[0] <=0.0536

gini = 0.498973524215

samples = 1567

gini = 0.2884
samples = 578

gini = 0.29006049891

value = [ 101. 477.]

X[3] <=0.2021

samples = 1659

X[0] <=0.0912
gini = 0.0381378949933
samples = 20620

l

[

X[1] <=0.4690
gini = 0.201481912938
samples = 27600

gini =
samples = 829
value =[ 792. 37.]

0.0853













Chapter 4: Clustering Techniques

Davis-Bouldin metric
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Chapter 5: Reducing Dimensions

Third component




Third component
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The method reduce_LDA took 0.09
The method fitLinearSVM took
The method fitLir SVM took
Overall accura of the model 1s
Classification ort:

precision recall

all accura
Classification

1.0

avg / total










Chapter 6: Regression Methods
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fuel = total_fuel_cons

fuel = total_fuel_cons_mmbtu







samples = 4494
value = 00221

\ False

X[32] ==00736
mse = 0.0007
samples = 4348
A value=00093

X[32] <=04363

mse =0.0221
samples = 146
value = 04027

!

.
v

X[32] ==01563

X[32] <= 03347
mse =00017

mee - 0.0038 mse = 00156
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value 01151 value 03033 | | Tue=053¢7
/
T L ]
X <0108 mse 00009 | [ mse=00009
s = 134 samples =46 samples = 38
et value =02547 | | value = 03632
//
A2 < 00243 mse = 0.0002 Tmse —0.0003
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N d
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X3 <= 13513
mse 0062
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X[4] <= 04653
mse =0.0314
samples = 561
value =0.1053

H[1] <=-1875
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mse = 00399
samples = 33

¥
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Kernel: linear

Kernel: poly, deg: 4
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Kernel: RBF
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R™2:0.86







i Quarterly river flows
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Chapter 8: Graphs
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ter 9: Natu uage Processing

o0 0 NLTK Downloader

Models | All Packages

Identifier

Status

All packages WE] not installed
all-corpora All the corpora n/a not installed
book Everything used in the NLTK Book n/a not installed

Download Refresh

Server Index: |http: //www.nltk.org/nltk_data/

Download Directory: |/Users/drabast/nltk_data

[ORONO) NLTK Downloader

Status

All packages partial
all-corpora All the corpora n/a partial
book Everything used in the NLTK Book n/a partial
Cancel Refresh

Server Index: |http://www.nltk.org/nltk_data/

Download Directory: |/Users/drabast/nltk_data

Downloading package 'crubadan’




NLTK Downloader

Models
Identifier Name Size Status
averaged_perceptron_tagg| Averaged Perceptron Tagger 2.4 MB installed
basque_grammars Grammars for Basque 4.6 KB installed
bllip_wsj_no_aux BLLIP Parser: WSJ Model 23.4 MB installed
book_grammars Grammars from NLTK Book 8.9 KB installed
hmm_treebank_pos_tagger| Treebank Part of Speech Tagger (HMM) 733.3 KB installed
large_grammars Large context-free and feature-based grammars for parser co 277.1 KB installed
maxent_ne_chunker ACE Named Entity Chunker (Maximum entropy) 12.8 MB installed
maxent_treebank_pos_tagd Treebank Part of Speech Tagger (Maximum entropy) 9.7 MB installed
moses_sample Moses Sample Models 10.5 MB installed
punkt Punkt Tokenizer Models 13.0 MB installed
rsip RSLP Stemmer (Removedor de Sufixos da Lingua Portuguesa)| 3.7 KB installed
sample_grammars Sample Grammars 19.8 KB installed
snowball_data Snowball Data 6.5 MB installed
spanish_grammars Grammars for Spanish 4.0 KB installed
tagsets Help on Tagsets 33.7 KB installed
universal_tagset Mappings to the Universal Part-of-Speech Tagset 14.1 KB installed
Download Refresh

Server Index: |http://www.nltk.org/nltk_data/

Download Directory: |/Users/drabast/nltk_data

gun
Obama
background
check
said

law
dealer
new
president

control

10 15 20

Frequency

25

30

35




S

/\

NP

VP

/\

Washington NNP state NN voters NNS last JJfall NN passed VBD NP

Initiative NNP 594 CD




Chapter 10: Discrete Choice Models




Likelihood ratio test for the init.

Estimation report

Number of estimated parameters:
Sample size:

Excluded observations:

Init log likelihood:

Final log likelihood:

model:
Rho-square for the init. model:
Rho-square-bar for the init. model:
Final gradient norm:

Diagnostic:

Iterations:

Run time:

6

10000

0
-25531.498
-21614.578
7833.839
0.153
0.153
+2.633e-03
Convergence reached...
7

00:01

Nbr of threads: 8

Estimated parameters

Click on the headers of the columns to sort the table [Credits

| Name |Va1ue|std err|t-test|p-value |Rohust std err|Robust t—test|p—va1ue

B_comp [3.53 ([1.30 [2.70 [o.01  [1.31 2.70 l0.01

|B_refund [-0.719(0.137 |-5.24 [0.00 0.137 |-5.23 l0.00

lc_price [-7.30 [1.33 [-5.50 [0.00 [1.33 |-5.49 l0.00

lv_price [-5.07 [0.648 [-7.83 [0.00 0.647 |-7.84 l0.00

|¥_price [-4.41 [0.708 [-6.23 [0.00 l0.706 |-6.24 l0.00

|z_price [-8.71 [1.65 [-5.27 [0.00 1.66 |-5.25 l0.00

. .

Simulation report
[Number of draws for Monte-Carlo: 1
Type of draws: MLHS
Number of draws for sensitivity analysis: 100

R P P P P P P P P P

ow AATTT_C |AATTT_C_5|AAT77_C_95 | AAT77_C_median [AAT77_V |AAT77_V_S5 |AAT77_V_95 |AA777_V_median [AA777_Y

1 [0.0100628 [0.00893329 00110846  [0.00991616 [0.140337 [0.134924  [0.146008  [0.140544 0

2 |0.0122077 [0.0107808 [0.0134883  [0.0120666 [0.17025 [0.164788  [0.176655  [0.170475 [0.0555726
[3  |0.0123868 [0.0109823 [0.013687  [0.012241 [0.172748 [0.16618  [0.179116  [0.172977 [0.0563879
[4  |0.00914733[0.00811727 [0.0100794  [0.00903639 [0.127569 [0.122885 [0.132641  [0.127863 [0.0416408
|5 |0.00884196 [0.00784132 [0.00974378 [0.00873988 [0.123311 [0.118949  [0.128188  [0.123547 [0.0402507
|6 |0.0126407 [0.0113248 [0.0139939  [0.0124391 [0.176288 [0.170665 [0.183116  [0.176861 [0.0575434
[7 [0.009510260.00843063 [0.0104772  [0.00938694 [0.132631 0127791  [0.138122  [0.132916 fo

[ [0.0116849 [0.0103362 [0.012884  [0.0115675 [0.162959 [0.157118  [0.169253  [0.16343 0




Simulation report

Number of draws for Monte-Carlo: 1
Type of draws: MLHS

Number of draws for sensitivity analysis: 100

[Row [P(AA777_V) [P(AAT77_V)_5 [P(AA777_V)_95 [P(AA777_V)_median [P(AA777_Y) [P(AA777_Y)_5 [P(AA777_Y)_95 [P(AA777_Y)_medi
[ 0141826  [0.137788 0.145165 0.141558 [o o ) o
2 0172479 [0.166469 [0.177376 [0.171985 [0.0562227  [0.054192 [0.0576525 0.0562822
[ [0.174981  [0.169617 [0.179689 [0.174642 [0.0570383  [0.0552599 [0.0583564 0.0569088
[4 0128826  [0.125004 [0.131913 [0.128539 [0.0419933  [0.0406623 [0.0430568 0.0419313
[ J0.124495  [0.120694 [0.127556 [0.124196 [0.0405814  [0.0392557 [0.0415943 0.0405322
[6 J0.178566  [0.174832 [0.181368 0.178322 [0.0582066 [0.0564886 [0.059829 0.0581229
7 [o.13402 0.129855 0.137288 0.133686 0 0 ] 0
B 0165013  [0.159553 0.169521 0.164562 0 0 o 0
9 [0.139177  [0.134864 0.142664 0.138787 00453671  [0.0437886 0.0465908 0.0433416
10 10.124495 0.120694 0.127556 0.124196 0.0405814  [0.0392557 0.0415943 0.0405322
Estimation report
Number of estimated parameters: 8
Sample size: 10000
Excluded observations: 0
Init log likelihood: -25709.877
Final log likelihood: -21617.456
Likelihood ratio test for the init. model: 8184.842
Rho-square for the init. model: 0.159
Rho-square-bar for the init. model: 0.159
Final gradient norm: +4.447e+01
Diagnostic: Convergence reached...
Iterations: 18
Run time: 00:51

Nbr of threads:

Estimated parameters

Click on the headers of the columns to sort the table [Credits

8

| Name |Va1ue | Std err ’t-testlp-value |Rohust Std err |Rohust t-test ’p—value
[B_comp [-0.6730.441  [-1.53 [0.13  [*[0.451 [-1.49 l0.14 [*
|B_refund [-0.617(0.131 |-4.71 [0.00 0.131 |-4.69 0.00
lc_price [-3.13 [0.698 -4.49 [0.00 0.705 |-4.45 0.00
|V_price [-5.53 [0.623 |-8.88 [0.00 0.625 |-8.85 0.00
|¥_price [-4.92 [0.678 |-7.25 [0.00 0.679 |-7.24 0.00
|z_price [-3.45 [0.719 |-4.80 [0.00 0.729 |-4.73 0.00
[oiz_mu [1.00 |[1.80e+308[0.00 [1.00 [*[1.80e+308 0.00 1.00 |[*
leco_mu [1.00 [1.80e+3080.00 [i.00 [[1.80e+308 0.00 [1.o0 [




Estimation report

Number of draws:

Number of estimated parameters:
Sample size:

Excluded observations:

Init log likelihood:

Final log likelihood:

Likelihood ratio test for the init. model:
Rho-square for the init. model:
Rho-square-bar for the init. model:
Final gradient norm:

Diagnostic:

Iterations:

Run time:

Nbr of threads:

Estimated parameters

Click on the headers of the columns to sort the table [Credits

100

7

10000

0
-25531.498
-21617.446
7828.105
0.153
0.153
+7.458e-04
Convergence reached...
6

03:07

8

| Name |va1ue|5td errlt-testlp-value

|Rohust std errlRobust t—testlp-value

[B_comp [-0.673]0.441 [-1.53 [0.13  [*[0.451 |-1.49 0.14
[B_ref [-0.618[0.131 [-4.71 [0.00 0.131 |-4.70 0.00
[B_ref_s[0.0497[0.340 [0.15 [0.88 [*[0.0951 lo.52 0.60
lc_price|-3.13 [0.698 [-4.49 [0.00 0.705 |-4.45 0.00
[v_price|-5.53 [0.623 [-8.88 [0.00 0.625 |-8.85 l0.00
l¥_price|-4.92 [0.678 [-7.25 [0.00 [0.679 |-7.24 [0.00
|z_price|-3.45 [0.719 [-4.80 [0.00 0.729 |-4.73 0.00

[+
[+




Chapter 11: Simulations










