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rom __future_ import print_function
import math

from TPython import display

from matplotlib inport cm

from matplotlib inport gridspec

from matplotlib import pyplot as plt
import numpy a5 np

import pandas as pd

from sklearn import metrics

import tensorflow as tf

from tensorflow.python.data import Dataset

tf. logging. set_verbosity(tf. logging. ERROR)
pd.options. display.max_rous = 10

pd.options.display.float_format = '{:.1f}".format

pd.read_csv("https: //dounload.mlcc . google . con/mledu-datasets/california_housing train.csv”, sef
housing_dataframe= california_housing_dataframe.reindex(np. randon. permutation(california_housing dataframe.index))
california_housing_dataframe

G+ The default version of TensorFlow in Colab will soon switch to TensorFlow 2.x.
We recommend you upgrade now or ensure your notebook will continue to use TensorFlow 1.x via the %tensorflow_version 1.x magic: more info

longitude latitude housing median age total rooms total bedrooms population households median_income median house value

8893 1838 352 340 21850 4690 1910.0 4550 21 57300.0
10582 1205 346 17.0 1226.0 2170 4840 2240 32 1125000
5825 182 341 300 3643.0 1970 43360 11630 21 154500.0
2780 177 341 520 567.0 1520 26880 126.0 19 2125000

84 1156 328 290 1568.0 2830 848.0 250 32 76200.0
15185 1223 380 230 3455.0 4790 1375.0 4740 6.0 218600.0
9837 197 344 390 1486.0 4670 758.0 4090 27 320600.0
5480 182 39 330 21800 5220 16340 4670 30 167000.0
10261 1200 389 17.0 8005.0 13820 999.0 383.0 40 313400.0

91 1156 328 340 11520 2080 621.0 2080 36 73600.0

17000 rows x 9 columns
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© 2 Falifornia housing dataframe. describe()

[ longitude latitude housing median_age total_rooms total bedrooms population ouseholds median income median house value
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[ # colifornia housing dotafrane.describe()
¢ o longitude latitude housing median_age total rooms total bedrooms population houscholds median_income median_house_value
=) count 170000 170000 17000.0 17000.0 170000 170000 170000 17000.0 17000.0
mean 1196 %6 26 26437 5394 14296 5012 39 2073009
std 20 21 126 21799 215 1479 3845 19 1159838
min 1243 25 10 20 10 30 10 05 149990
25% 218 39 180 14620 2970 7900 2820 26 119400.0
50% 1185 342 290 21270 4340 1167.0 4090 35 180400.0
75% 180 a7 370 31512 6482 17210 6052 48 265000.0
max 143 20 520 379370 64450 356820 6082.0 150 5000010
Ty eoBa%

© #3 mpowwmams onpenenersue Cronum u sssecn Ha Scpan
california_housing_datafrane([ latitude’, 'total_roons’]]

[ latitude total_roons
13669 374 1797.0
13977 377 3000.0
1435 341 2467.0
387 328 33540
5142 341 3156.0
1903 346 1054.0
7 340 1297.0
10844 378 3531.0
4901 339 11240
10805 374 14790

17000 rows x 2 columns

[ ] #cxonuposaTe Habop AaHHsx & Hosi # OTOBpasHTE

california_housing_datafrane( CoPYstolbec' J~california_housing_dataframe["median income’].copy()
california_housing_datafrane

[ longitude latitude housing median_age total_rooms total bedrooms population ouscholds median income median house value COPYstolbec

8764 -1186 346 50 40280 896.0 2062.0 826.0 41 167100.0 41

6891 1183 338 350 25720 5040 1720 519.0 46 304100.0 46
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© [ ] # cronuposats Habop Aana & Hossii u OTOBPasHTE
california_housing_dataframe['COPYstoloec J=california_housing_dataframe[ ‘median_income’].copy()

o california_housing_dataframe

3 longitude latitude housing median_age total rooms total bedrooms population households median income median_house value COPYstolbec

8764 11856 346 50 40280 896.0 20620 8260 41 167100.0 41
6891 1183 38 350 25720 5040 1720 519.0 45 3041000 45
10299 1201 391 20 2130 3720 9.0 20 12 170000.0 12
10057 1198 37 20 17310 3630 12100 3410 14 49500.0 14
1607 4213 379 440 1406.0 357.0 1489.0 3860 15 56800.0 15
15782 1224 378 520 849.0 2760 5620 220 35 250000.0 35
3753 179 38 170 33410 803.0 33810 8250 34 161800.0 34
11998 1214 386 330 26480 357.0 863.0 359.0 84 3387000 84
2605 77 341 20 14260 3130 9540 3190 30 151500.0 30
8881 1838 342 90 30405.0 40930 128730 39310 80 399200.0 80

17000 rows 10 colurmns
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califbataCopy=california_housing_dataframe.copy()
califbataCopy.head(10) . describe()

[ longitude latitude housing median_age total_rooms total bedrooms population ouscholds median income median house value COPYstolbec
count 100 100 100 100 100 100 100 100 100 100
mean 1193 356 331 22850 6178 12874 5424 28 190350.0 28

std 15 20 144 987.9 5017 6304 4297 17 1022705 17
min -1223 338 50 4320 1820 98.0 420 07 49500.0 07
25% -1200 341 248 18485 365.2 10468 3522 14 1319250 14
50% -1186 344 335 22295 4830 1202.0 4840 23 168550.0 23
5% 1183 376 420 27475 5515 16548 537.0 41 272025.0 41
max -118.1 391 520 40280 19440 22320 1605.0 55 350000.0 55

[ ] #ssmectn nepsse 15 sanucei
california_housing dataframe.head(15)
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<> [ 1 #6 sumecra nepese 15 3anuceir

california_housing dataframe.head(15)

0 o longitude latitude housing median_age total rooms total bedrooms population households median income median_house value COPYstolbec
8764 -1186 346 50 4028.0 896.0 2062.0 826.0 41 167100.0 41
6891 -1183 338 350 2572.0 504.0 1720 519.0 46 304100.0 46
10299 -1201 391 20 2130 3720 98.0 420 12 170000.0 12
10057 -1198 367 230 17310 363.0 12100 3410 14 49500.0 14
11607 1213 379 440 1406.0 357.0 1489.0 386.0 15 56800.0 15
5461 1182 340 370 13410 336.0 1233.0 306.0 37 150500.0 37
14760 1222 379 36.0 1065.0 160.0 398.0 155.0 78 378100.0 78
3362 179 339 19.0 3583.0 911.0 2300.0 871.0 30 218400.0 30
10488 -1204 373 280 14010 2920 967.0 257.0 16 89400.0 16
14614 1222 378 520 653.0 1280 296.0 1210 42 1440000 42

15 rows x 10 columns
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celifornia_housing_datafrane.head(18) . sor. values(by—"population-)

[ longitude latitude housing median age total rooms total bedroons population households median income median house value COPYstolbec
10299 -1201 391 20 2130 3720 98.0 420 12 170000.0 12
6703 -1183 340 320 4320 1820 7020 186.0 21 125000.0 21
15288 1223 379 520 22460 4720 1005.0 4490 24 152700.0 24
6891 -1183 338 350 2572.0 504.0 1720 519.0 46 304100.0 46
4638 -118.1 341 300 2201.0 559.0 11940 531.0 41 279900.0 41
10057 -1198 367 230 17310 363.0 12100 3410 14 49500.0 14
11607 1213 379 440 1406.0 357.0 1489.0 386.0 15 56800.0 15
8677 -1186 342 36.0 32150 529.0 17100 539.0 55 248400.0 55
8764 -1186 346 50 4028.0 896.0 2062.0 826.0 41 167100.0 41
6274 1182 340 520 2806.0 19440 22320 1605.0 07 350000.0 07

[ ] #california_housing dataframe.head(15)
#nocTpouTs rpaguk.
california_housing dataframe.head(15).plot.bar(x="total_roons', y='total bedrooms’)
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o LD gerr 1186 342 360 32150 5290 17100 539.0 55 2484000 55
B e 1186 346 50 40280 896.0 20620 826.0 41 167100.0 41

= 6274 182 340 520 28060 19440 22320 1605.0 07 350000.0 07

[ ] #5 california housing_dataframe.head(15)
#nocTpouTs rpaguk.
california_housing dataframe.head(15).plot.bar(x="total_roons', y='total bedrooms’)

[» <matplotlib.axes. _subplots.AxesSubplot at 0x7fa043267198>
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[ ] # cosmaem cpes nepesx Asyx cTpox

california_housing_dataframe.iloc[:2]
[} longitude latitude housing median_age total rooms total bedrooms population households median income median_house value COPYstolbec

8764 1186 346 50 40280 896.0 20620 8260 41 167100.0 41

6891 1183 38 350 25720 5040 1720 519.0 45 3041000 45

TV AR

O #10 rocncanx oy crpox —_—

california_housing_dataframe. iloc[-2:]
[} longitude latitude housing median_age total rooms total bedrooms population households median income median_house value COPYstolbec

2605 77 341 20 1426.0 3130 9540 3190 30 151500.0 30

8881 1188 342 90 30405.0 40930 128730 39310 80 3992000 80

[ ] #cpes no nonysua, rae nomynsuw Gonsue 5000
california_housing dataframe[california_housing_dataframe["population”] > 5000]

median_income median_house_value COPYstolbec

total_bedroons population households

[ longitude latitude housing median_age total_rooms
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#11 cpes no nonyauw, rae nonynauA Gonkue 5000

o U1 California_housing dataframe[california_housing_ dataframe[“population™] > 5000]

L & longitude latitude housing median_age total_rooms total bedrooms population ouscholds median income median house value COPYstolbec
12988 -1218 374 120 12980.0 2568.0 8190.0 25150 52 286500.0 52
1444 172 339 30 21060.0 3366.0 9623.0 28120 42 143000.0 42
2897 -17.8 340 40 221280 3522.0 10450.0 3258.0 6.1 289600.0 6.1
12172 -1218 36.6 10 32627.0 6445.0 28566.0 6082.0 23 118800.0 23
1514 172 340 30 18356.0 2537.0 8437.0 23420 56 197700.0 56
3359 -179 340 16.0 19059.0 3079.0 10988.0 3061.0 55 265200.0 55
8959 -1189 343 50 25187.0 3521.0 11956.0 3478.0 70 321300.0 70
8847 187 341 70 23866.0 44070 9873.0 40120 54 318500.0 54
14608 -1222 381 70 183920 27820 8276.0 27420 64 229200.0 64
8881 -118.8 342 9.0 30405.0 40930 128730 3931.0 80 399200.0 80

52 rows = 10 columns

[ ] #12 cpes c onepauneii M
california_housing dataframe[ (california_housing_dataframe["population”] > 13060) & (california_housing_dataframe[“households"] > 5851) ]

[ longitude latitude housing median_age total_rooms total bedrooms population ouscholds median income median house value COPYstolbec
12172 -1218 36.6 10 32627.0 64450 28566.0 6082.0 23 118800.0 23
281 "7 339 40 37937.0 54710 161220 5189.0 75 366300.0 75

[ ] #13 cpes c onepauneit XOR
california_housing dataframe[ (california_housing_dataframe["population”] > 13060) ~ (california_housing_dataframe[“households"] > 5651) ]

[ longitude latitude housing median age total rooms total bedroons population households median income nedian house_value COPYstolbec
1116 171 335 40 30401.0 4957.0 132510 43390 46 212300.0 46
2969 178 340 80 320540 5290.0 15507.0 5050.0 6.0 253900.0 6.0
2274 174 334 140 25135.0 4819.0 35682.0 4769.0 26 1344000 26
3296 179 340 70 27700.0 4179.0 15037.0 4072.0 66 339700.0 66

TVeoB BT
R e e
california_housing_dataframe[["COPYstolbec"]].apply(lanbda value: value*2)

=3 CoPYstolbec
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