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Machine learning (ML) is a field of Artificial Intelligence (AI) and “a field of inquiry devoted to 
understanding and building methods that 'learn', that is, methods that leverage data to improve 
performance on some set of tasks”. [1]

Common application scenarios:
(1) Self Driving Cars
(2) Recommending Systems
(3) Automated Translation
(4) ….

For Insurance:
(1) Predict future claim frequency/severity
(2) Fraud prevention
(3) …

Fig. Self-Driving Cars [2] 

[1] Mitchell, T. M., & Mitchell, T. M. (1997). Machine learning (Vol. 1, No. 9). New York: McGraw-hill.
[2] https://www.imeche.org/news/news-article/webinar-autonomous-vehicles---the-challenges-of-automated-driving

https://www.imeche.org/news/news-article/webinar-autonomous-vehicles---the-challenges-of-automated-driving
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However, ML tasks can be experience-dependent and heavy manual work.

Given the nature of ML algorithms, which are data-driven, selection of models and hyperparameters 
are critical for each dataset, and no universal solution exists.

Furthermore, industrial datasets usually are not well-formatted or well-organized, and problems like 
missing values, irrelevant features, imbalance distributions exists.

It’s difficult for those who have no previous experience/knowledge to gain hands-on experience.
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Automated Machine Learning (AutoML) is one of the solutions.

AutoML tries to automatically select a ML model and tuning for optimal hyperparameters, so that 
“non-expert users” can apply ML to their application scenarios more effectively and “achieve 
improved performance”. [3]

AutoML is an active research topic, where problems like efficiency, search algorithms are all in 
development.

[3] Thornton, C., Hutter, F., Hoos, H. H., & Leyton-Brown, K. (2013, August). Auto-WEKA: Combined selection and hyperparameter optimization of classification algorithms. 
In Proceedings of the 19th ACM SIGKDD international conference on Knowledge discovery and data mining (pp. 847-855).
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Key criteria of AutoML:

(1) Better Performance
What’s a proper search space; How the model/hyperparameter evaluated;
Better model search algorithms, hyperparameter optimization algorithms; …

(2) Higher Efficiency
AutoML usually evaluate by training multiple models, how to more efficiently assess
(or sometimes with limited computation resources)

(3) Ease of use, Robustness
The goal is to ease expertise required, a robust AutoML for all possible scenarios
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Our AutoML pipeline:

(1) Complete, fully functional processing and model tuning

(2) Special treatment for imbalanced datasets

(3) Record training process and store the optimal pipeline for continued applications



1. Data Encoding

2. Data Imputation

3. Data Balancing

4. Data Scaling

5. Feature Selection

6. Classification/Regression Models

7. Model Selection and Hyperparameter Optimization

2. Components & Pipline
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Preprocessing
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Fig. Our AutoML pipeline workflow
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Real-life datasets sometimes contain features of string type.

age sex bmi children smoker region expenses
19 female 27.9 0 yes southwest 16884.92
18 male 33.8 1 no southeast 1725.55
28 male 33 3 no southeast 4449.46
33 male 22.7 0 no northwest 21984.47
32 male 28.9 0 no northwest 3866.86
31 female 25.7 0 no southeast 3756.62
46 female 33.4 1 no southeast 8240.59
37 female 27.7 3 no northwest 7281.51
37 male 29.8 2 no northeast 6406.41

Majority of common ML methods in Python does not 
support string as inputs, encoding becomes necessary.

Convert unique strings 
to numerical types

age sex bmi children smoker region expenses
19 0 27.9 0 1 3 16884.92
18 1 33.8 1 0 2 1725.55
28 1 33 3 0 2 4449.46
33 1 22.7 0 0 1 21984.47
32 1 28.9 0 0 1 3866.86
31 0 25.7 0 0 2 3756.62
46 0 33.4 1 0 2 8240.59
37 0 27.7 3 0 1 7281.51
37 1 29.8 2 0 0 6406.41

age bmi children expenses sex_female sex_male smoker_no smoker_yes region_northeast region_northwest region_southeast region_southwest
19 27.9 0 16884.92 1 0 0 1 0 0 0 1
18 33.8 1 1725.55 0 1 1 0 0 0 1 0
28 33 3 4449.46 0 1 1 0 0 0 1 0
33 22.7 0 21984.47 0 1 1 0 0 1 0 0
32 28.9 0 3866.86 0 1 1 0 0 1 0 0
31 25.7 0 3756.62 1 0 1 0 0 0 1 0
46 33.4 1 8240.59 1 0 1 0 0 0 1 0
37 27.7 3 7281.51 1 0 1 0 0 1 0 0
37 29.8 2 6406.41 0 1 1 0 1 0 0 0

One-hot encoding


insurance

		age		sex		bmi		children		smoker		region		expenses

		19		female		27.9		0		yes		southwest		16884.92

		18		male		33.8		1		no		southeast		1725.55

		28		male		33		3		no		southeast		4449.46

		33		male		22.7		0		no		northwest		21984.47

		32		male		28.9		0		no		northwest		3866.86

		31		female		25.7		0		no		southeast		3756.62

		46		female		33.4		1		no		southeast		8240.59

		37		female		27.7		3		no		northwest		7281.51

		37		male		29.8		2		no		northeast		6406.41

		60		female		25.8		0		no		northwest		28923.14

		25		male		26.2		0		no		northeast		2721.32

		62		female		26.3		0		yes		southeast		27808.73

		23		male		34.4		0		no		southwest		1826.84

		56		female		39.8		0		no		southeast		11090.72

		27		male		42.1		0		yes		southeast		39611.76

		19		male		24.6		1		no		southwest		1837.24

		52		female		30.8		1		no		northeast		10797.34

		23		male		23.8		0		no		northeast		2395.17

		56		male		40.3		0		no		southwest		10602.39

		30		male		35.3		0		yes		southwest		36837.47

		60		female		36		0		no		northeast		13228.85

		30		female		32.4		1		no		southwest		4149.74

		18		male		34.1		0		no		southeast		1137.01

		34		female		31.9		1		yes		northeast		37701.88

		37		male		28		2		no		northwest		6203.9

		59		female		27.7		3		no		southeast		14001.13

		63		female		23.1		0		no		northeast		14451.84

		55		female		32.8		2		no		northwest		12268.63

		23		male		17.4		1		no		northwest		2775.19

		31		male		36.3		2		yes		southwest		38711

		22		male		35.6		0		yes		southwest		35585.58

		18		female		26.3		0		no		northeast		2198.19

		19		female		28.6		5		no		southwest		4687.8

		63		male		28.3		0		no		northwest		13770.1

		28		male		36.4		1		yes		southwest		51194.56

		19		male		20.4		0		no		northwest		1625.43

		62		female		33		3		no		northwest		15612.19

		26		male		20.8		0		no		southwest		2302.3

		35		male		36.7		1		yes		northeast		39774.28

		60		male		39.9		0		yes		southwest		48173.36

		24		female		26.6		0		no		northeast		3046.06

		31		female		36.6		2		no		southeast		4949.76

		41		male		21.8		1		no		southeast		6272.48

		37		female		30.8		2		no		southeast		6313.76

		38		male		37.1		1		no		northeast		6079.67

		55		male		37.3		0		no		southwest		20630.28

		18		female		38.7		2		no		northeast		3393.36

		28		female		34.8		0		no		northwest		3556.92

		60		female		24.5		0		no		southeast		12629.9

		36		male		35.2		1		yes		southeast		38709.18

		18		female		35.6		0		no		northeast		2211.13

		21		female		33.6		2		no		northwest		3579.83

		48		male		28		1		yes		southwest		23568.27

		36		male		34.4		0		yes		southeast		37742.58

		40		female		28.7		3		no		northwest		8059.68

		58		male		37		2		yes		northwest		47496.49

		58		female		31.8		2		no		northeast		13607.37

		18		male		31.7		2		yes		southeast		34303.17

		53		female		22.9		1		yes		southeast		23244.79

		34		female		37.3		2		no		northwest		5989.52

		43		male		27.4		3		no		northeast		8606.22

		25		male		33.7		4		no		southeast		4504.66

		64		male		24.7		1		no		northwest		30166.62

		28		female		25.9		1		no		northwest		4133.64

		20		female		22.4		0		yes		northwest		14711.74

		19		female		28.9		0		no		southwest		1743.21

		61		female		39.1		2		no		southwest		14235.07

		40		male		26.3		1		no		northwest		6389.38

		40		female		36.2		0		no		southeast		5920.1

		28		male		24		3		yes		southeast		17663.14

		27		female		24.8		0		yes		southeast		16577.78

		31		male		28.5		5		no		northeast		6799.46

		53		female		28.1		3		no		southwest		11741.73

		58		male		32		1		no		southeast		11946.63

		44		male		27.4		2		no		southwest		7726.85

		57		male		34		0		no		northwest		11356.66

		29		female		29.6		1		no		southeast		3947.41

		21		male		35.5		0		no		southeast		1532.47

		22		female		39.8		0		no		northeast		2755.02

		41		female		33		0		no		northwest		6571.02

		31		male		26.9		1		no		northeast		4441.21

		45		female		38.3		0		no		northeast		7935.29

		22		male		37.6		1		yes		southeast		37165.16

		48		female		41.2		4		no		northwest		11033.66

		37		female		34.8		2		yes		southwest		39836.52

		45		male		22.9		2		yes		northwest		21098.55

		57		female		31.2		0		yes		northwest		43578.94

		56		female		27.2		0		no		southwest		11073.18

		46		female		27.7		0		no		northwest		8026.67

		55		female		27		0		no		northwest		11082.58

		21		female		39.5		0		no		southeast		2026.97

		53		female		24.8		1		no		northwest		10942.13

		59		male		29.8		3		yes		northeast		30184.94

		35		male		34.8		2		no		northwest		5729.01

		64		female		31.3		2		yes		southwest		47291.06

		28		female		37.6		1		no		southeast		3766.88

		54		female		30.8		3		no		southwest		12105.32

		55		male		38.3		0		no		southeast		10226.28

		56		male		20		0		yes		northeast		22412.65

		38		male		19.3		0		yes		southwest		15820.7

		41		female		31.6		0		no		southwest		6186.13

		30		male		25.5		0		no		northeast		3645.09

		18		female		30.1		0		no		northeast		21344.85

		61		female		29.9		3		yes		southeast		30942.19

		34		female		27.5		1		no		southwest		5003.85

		20		male		28		1		yes		northwest		17560.38

		19		female		28.4		1		no		southwest		2331.52

		26		male		30.9		2		no		northwest		3877.3

		29		male		27.9		0		no		southeast		2867.12

		63		male		35.1		0		yes		southeast		47055.53

		54		male		33.6		1		no		northwest		10825.25

		55		female		29.7		2		no		southwest		11881.36

		37		male		30.8		0		no		southwest		4646.76

		21		female		35.7		0		no		northwest		2404.73

		52		male		32.2		3		no		northeast		11488.32

		60		male		28.6		0		no		northeast		30260

		58		male		49.1		0		no		southeast		11381.33

		29		female		27.9		1		yes		southeast		19107.78

		49		female		27.2		0		no		southeast		8601.33

		37		female		23.4		2		no		northwest		6686.43

		44		male		37.1		2		no		southwest		7740.34

		18		male		23.8		0		no		northeast		1705.62

		20		female		29		0		no		northwest		2257.48

		44		male		31.4		1		yes		northeast		39556.49

		47		female		33.9		3		no		northwest		10115.01

		26		female		28.8		0		no		northeast		3385.4

		19		female		28.3		0		yes		southwest		17081.08

		52		female		37.4		0		no		southwest		9634.54

		32		female		17.8		2		yes		northwest		32734.19

		38		male		34.7		2		no		southwest		6082.41

		59		female		26.5		0		no		northeast		12815.44

		61		female		22		0		no		northeast		13616.36

		53		female		35.9		2		no		southwest		11163.57

		19		male		25.6		0		no		northwest		1632.56

		20		female		28.8		0		no		northeast		2457.21

		22		female		28.1		0		no		southeast		2155.68

		19		male		34.1		0		no		southwest		1261.44

		22		male		25.2		0		no		northwest		2045.69

		54		female		31.9		3		no		southeast		27322.73

		22		female		36		0		no		southwest		2166.73

		34		male		22.4		2		no		northeast		27375.9

		26		male		32.5		1		no		northeast		3490.55

		34		male		25.3		2		yes		southeast		18972.5

		29		male		29.7		2		no		northwest		18157.88

		30		male		28.7		3		yes		northwest		20745.99

		29		female		38.8		3		no		southeast		5138.26

		46		male		30.5		3		yes		northwest		40720.55

		51		female		37.7		1		no		southeast		9877.61

		53		female		37.4		1		no		northwest		10959.69

		19		male		28.4		1		no		southwest		1842.52

		35		male		24.1		1		no		northwest		5125.22

		48		male		29.7		0		no		southeast		7789.64

		32		female		37.1		3		no		northeast		6334.34

		42		female		23.4		0		yes		northeast		19964.75

		40		female		25.5		1		no		northeast		7077.19

		44		male		39.5		0		no		northwest		6948.7

		48		male		24.4		0		yes		southeast		21223.68

		18		male		25.2		0		yes		northeast		15518.18

		30		male		35.5		0		yes		southeast		36950.26

		50		female		27.8		3		no		southeast		19749.38

		42		female		26.6		0		yes		northwest		21348.71

		18		female		36.9		0		yes		southeast		36149.48

		54		male		39.6		1		no		southwest		10450.55

		32		female		29.8		2		no		southwest		5152.13

		37		male		29.6		0		no		northwest		5028.15

		47		male		28.2		4		no		northeast		10407.09

		20		female		37		5		no		southwest		4830.63

		32		female		33.2		3		no		northwest		6128.8

		19		female		31.8		1		no		northwest		2719.28

		27		male		18.9		3		no		northeast		4827.9

		63		male		41.5		0		no		southeast		13405.39

		49		male		30.3		0		no		southwest		8116.68

		18		male		16		0		no		northeast		1694.8

		35		female		34.8		1		no		southwest		5246.05

		24		female		33.3		0		no		northwest		2855.44

		63		female		37.7		0		yes		southwest		48824.45

		38		male		27.8		2		no		northwest		6455.86

		54		male		29.2		1		no		southwest		10436.1

		46		female		28.9		2		no		southwest		8823.28

		41		female		33.2		3		no		northeast		8538.29

		58		male		28.6		0		no		northwest		11735.88

		18		female		38.3		0		no		southeast		1631.82

		22		male		20		3		no		northeast		4005.42

		44		female		26.4		0		no		northwest		7419.48

		44		male		30.7		2		no		southeast		7731.43

		36		male		41.9		3		yes		northeast		43753.34

		26		female		29.9		2		no		southeast		3981.98

		30		female		30.9		3		no		southwest		5325.65

		41		female		32.2		1		no		southwest		6775.96

		29		female		32.1		2		no		northwest		4922.92

		61		male		31.6		0		no		southeast		12557.61

		36		female		26.2		0		no		southwest		4883.87

		25		male		25.7		0		no		southeast		2137.65

		56		female		26.6		1		no		northwest		12044.34

		18		male		34.4		0		no		southeast		1137.47

		19		male		30.6		0		no		northwest		1639.56

		39		female		32.8		0		no		southwest		5649.72

		45		female		28.6		2		no		southeast		8516.83

		51		female		18.1		0		no		northwest		9644.25

		64		female		39.3		0		no		northeast		14901.52

		19		female		32.1		0		no		northwest		2130.68

		48		female		32.2		1		no		southeast		8871.15

		60		female		24		0		no		northwest		13012.21

		27		female		36.1		0		yes		southeast		37133.9

		46		male		22.3		0		no		southwest		7147.11

		28		female		28.9		1		no		northeast		4337.74

		59		male		26.4		0		no		southeast		11743.3

		35		male		27.7		2		yes		northeast		20984.09

		63		female		31.8		0		no		southwest		13880.95

		40		male		41.2		1		no		northeast		6610.11

		20		male		33		1		no		southwest		1980.07

		40		male		30.9		4		no		northwest		8162.72

		24		male		28.5		2		no		northwest		3537.7

		34		female		26.7		1		no		southeast		5002.78

		45		female		30.9		2		no		southwest		8520.03

		41		female		37.1		2		no		southwest		7371.77

		53		female		26.6		0		no		northwest		10355.64

		27		male		23.1		0		no		southeast		2483.74

		26		female		29.9		1		no		southeast		3392.98

		24		female		23.2		0		no		southeast		25081.77

		34		female		33.7		1		no		southwest		5012.47

		53		female		33.3		0		no		northeast		10564.88

		32		male		30.8		3		no		southwest		5253.52

		19		male		34.8		0		yes		southwest		34779.62

		42		male		24.6		0		yes		southeast		19515.54

		55		male		33.9		3		no		southeast		11987.17

		28		male		38.1		0		no		southeast		2689.5

		58		female		41.9		0		no		southeast		24227.34

		41		female		31.6		1		no		northeast		7358.18

		47		male		25.5		2		no		northeast		9225.26

		42		female		36.2		1		no		northwest		7443.64

		59		female		27.8		3		no		southeast		14001.29

		19		female		17.8		0		no		southwest		1727.79

		59		male		27.5		1		no		southwest		12333.83

		39		male		24.5		2		no		northwest		6710.19

		40		female		22.2		2		yes		southeast		19444.27

		18		female		26.7		0		no		southeast		1615.77

		31		male		38.4		2		no		southeast		4463.21

		19		male		29.1		0		yes		northwest		17352.68

		44		male		38.1		1		no		southeast		7152.67

		23		female		36.7		2		yes		northeast		38511.63

		33		female		22.1		1		no		northeast		5354.07

		55		female		26.8		1		no		southwest		35160.13

		40		male		35.3		3		no		southwest		7196.87

		63		female		27.7		0		yes		northeast		29523.17

		54		male		30		0		no		northwest		24476.48

		60		female		38.1		0		no		southeast		12648.7

		24		male		35.9		0		no		southeast		1986.93

		19		male		20.9		1		no		southwest		1832.09

		29		male		29		1		no		northeast		4040.56

		18		male		17.3		2		yes		northeast		12829.46

		63		female		32.2		2		yes		southwest		47305.31

		54		male		34.2		2		yes		southeast		44260.75

		27		male		30.3		3		no		southwest		4260.74

		50		male		31.8		0		yes		northeast		41097.16

		55		female		25.4		3		no		northeast		13047.33

		56		male		33.6		0		yes		northwest		43921.18

		38		female		40.2		0		no		southeast		5400.98

		51		male		24.4		4		no		northwest		11520.1

		19		male		31.9		0		yes		northwest		33750.29

		58		female		25.2		0		no		southwest		11837.16

		20		female		26.8		1		yes		southeast		17085.27

		52		male		24.3		3		yes		northeast		24869.84

		19		male		37		0		yes		northwest		36219.41

		53		female		38.1		3		no		southeast		20463

		46		male		42.4		3		yes		southeast		46151.12

		40		male		19.8		1		yes		southeast		17179.52

		59		female		32.4		3		no		northeast		14590.63

		45		male		30.2		1		no		southwest		7441.05

		49		male		25.8		1		no		northeast		9282.48

		18		male		29.4		1		no		southeast		1719.44

		50		male		34.2		2		yes		southwest		42856.84

		41		male		37.1		2		no		northwest		7265.7

		50		male		27.5		1		no		northeast		9617.66

		25		male		27.6		0		no		northwest		2523.17

		47		female		26.6		2		no		northeast		9715.84

		19		male		20.6		2		no		northwest		2803.7

		22		female		24.3		0		no		southwest		2150.47

		59		male		31.8		2		no		southeast		12928.79

		51		female		21.6		1		no		southeast		9855.13

		40		female		28.1		1		yes		northeast		22331.57

		54		male		40.6		3		yes		northeast		48549.18

		30		male		27.6		1		no		northeast		4237.13

		55		female		32.4		1		no		northeast		11879.1

		52		female		31.2		0		no		southwest		9625.92

		46		male		26.6		1		no		southeast		7742.11

		46		female		48.1		2		no		northeast		9432.93

		63		female		26.2		0		no		northwest		14256.19

		59		female		36.8		1		yes		northeast		47896.79

		52		male		26.4		3		no		southeast		25992.82

		28		female		33.4		0		no		southwest		3172.02

		29		male		29.6		1		no		northeast		20277.81

		25		male		45.5		2		yes		southeast		42112.24

		22		female		28.8		0		no		southeast		2156.75

		25		male		26.8		3		no		southwest		3906.13

		18		male		23		0		no		northeast		1704.57

		19		male		27.7		0		yes		southwest		16297.85

		47		male		25.4		1		yes		southeast		21978.68

		31		male		34.4		3		yes		northwest		38746.36

		48		female		28.9		1		no		northwest		9249.5

		36		male		27.6		3		no		northeast		6746.74

		53		female		22.6		3		yes		northeast		24873.38

		56		female		37.5		2		no		southeast		12265.51

		28		female		33		2		no		southeast		4349.46

		57		female		38		2		no		southwest		12646.21

		29		male		33.3		2		no		northwest		19442.35

		28		female		27.5		2		no		southwest		20177.67

		30		female		33.3		1		no		southeast		4151.03

		58		male		34.9		0		no		northeast		11944.59

		41		female		33.1		2		no		northwest		7749.16

		50		male		26.6		0		no		southwest		8444.47

		19		female		24.7		0		no		southwest		1737.38

		43		male		36		3		yes		southeast		42124.52

		49		male		35.9		0		no		southeast		8124.41

		27		female		31.4		0		yes		southwest		34838.87

		52		male		33.3		0		no		northeast		9722.77

		50		male		32.2		0		no		northwest		8835.26

		54		male		32.8		0		no		northeast		10435.07

		44		female		27.6		0		no		northwest		7421.19

		32		male		37.3		1		no		northeast		4667.61

		34		male		25.3		1		no		northwest		4894.75

		26		female		29.6		4		no		northeast		24671.66

		34		male		30.8		0		yes		southwest		35491.64

		57		male		40.9		0		no		northeast		11566.3

		29		male		27.2		0		no		southwest		2866.09

		40		male		34.1		1		no		northeast		6600.21

		27		female		23.2		1		no		southeast		3561.89

		45		male		36.5		2		yes		northwest		42760.5

		64		female		33.8		1		yes		southwest		47928.03

		52		male		36.7		0		no		southwest		9144.57

		61		female		36.4		1		yes		northeast		48517.56

		52		male		27.4		0		yes		northwest		24393.62

		61		female		31.2		0		no		northwest		13429.04

		56		female		28.8		0		no		northeast		11658.38

		43		female		35.7		2		no		northeast		19144.58

		64		male		34.5		0		no		southwest		13822.8

		60		male		25.7		0		no		southeast		12142.58

		62		male		27.6		1		no		northwest		13937.67

		50		male		32.3		1		yes		northeast		41919.1

		46		female		27.7		1		no		southeast		8232.64

		24		female		27.6		0		no		southwest		18955.22

		62		male		30		0		no		northwest		13352.1

		60		female		27.6		0		no		northeast		13217.09

		63		male		36.8		0		no		northeast		13981.85

		49		female		41.5		4		no		southeast		10977.21

		34		female		29.3		3		no		southeast		6184.3

		33		male		35.8		2		no		southeast		4890

		46		male		33.3		1		no		northeast		8334.46

		36		female		29.9		1		no		southeast		5478.04

		19		male		27.8		0		no		northwest		1635.73

		57		female		23.2		0		no		northwest		11830.61

		50		female		25.6		0		no		southwest		8932.08

		30		female		27.7		0		no		southwest		3554.2

		33		male		35.2		0		no		northeast		12404.88

		18		female		38.3		0		no		southeast		14133.04

		46		male		27.6		0		no		southwest		24603.05

		46		male		43.9		3		no		southeast		8944.12

		47		male		29.8		3		no		northwest		9620.33

		23		male		41.9		0		no		southeast		1837.28

		18		female		20.8		0		no		southeast		1607.51

		48		female		32.3		2		no		northeast		10043.25

		35		male		30.5		1		no		southwest		4751.07

		19		female		21.7		0		yes		southwest		13844.51

		21		female		26.4		1		no		southwest		2597.78

		21		female		21.9		2		no		southeast		3180.51

		49		female		30.8		1		no		northeast		9778.35

		56		female		32.3		3		no		northeast		13430.27

		42		female		25		2		no		northwest		8017.06

		44		male		32		2		no		northwest		8116.27

		18		male		30.4		3		no		northeast		3481.87

		61		female		21.1		0		no		northwest		13415.04

		57		female		22.2		0		no		northeast		12029.29

		42		female		33.2		1		no		northeast		7639.42

		26		male		32.9		2		yes		southwest		36085.22

		20		male		33.3		0		no		southeast		1391.53

		23		female		28.3		0		yes		northwest		18033.97

		39		female		24.9		3		yes		northeast		21659.93

		24		male		40.2		0		yes		southeast		38126.25

		64		female		30.1		3		no		northwest		16455.71

		62		male		31.5		1		no		southeast		27000.98

		27		female		18		2		yes		northeast		15006.58

		55		male		30.7		0		yes		northeast		42303.69

		55		male		33		0		no		southeast		20781.49

		35		female		43.3		2		no		southeast		5846.92

		44		male		22.1		2		no		northeast		8302.54

		19		male		34.4		0		no		southwest		1261.86

		58		female		39.1		0		no		southeast		11856.41

		50		male		25.4		2		no		northwest		30284.64

		26		female		22.6		0		no		northwest		3176.82

		24		female		30.2		3		no		northwest		4618.08

		48		male		35.6		4		no		northeast		10736.87

		19		female		37.4		0		no		northwest		2138.07

		48		male		31.4		1		no		northeast		8964.06

		49		male		31.4		1		no		northeast		9290.14

		46		female		32.3		2		no		northeast		9411.01

		46		male		19.9		0		no		northwest		7526.71

		43		female		34.4		3		no		southwest		8522

		21		male		31		0		no		southeast		16586.5

		64		male		25.6		2		no		southwest		14988.43

		18		female		38.2		0		no		southeast		1631.67

		51		female		20.6		0		no		southwest		9264.8

		47		male		47.5		1		no		southeast		8083.92

		64		female		33		0		no		northwest		14692.67

		49		male		32.3		3		no		northwest		10269.46

		31		male		20.4		0		no		southwest		3260.2

		52		female		38.4		2		no		northeast		11396.9

		33		female		24.3		0		no		southeast		4185.1

		47		female		23.6		1		no		southwest		8539.67

		38		male		21.1		3		no		southeast		6652.53

		32		male		30		1		no		southeast		4074.45

		19		male		17.5		0		no		northwest		1621.34

		44		female		20.2		1		yes		northeast		19594.81

		26		female		17.2		2		yes		northeast		14455.64

		25		male		23.9		5		no		southwest		5080.1

		19		female		35.2		0		no		northwest		2134.9

		43		female		35.6		1		no		southeast		7345.73

		52		male		34.1		0		no		southeast		9140.95

		36		female		22.6		2		yes		southwest		18608.26

		64		male		39.2		1		no		southeast		14418.28

		63		female		27		0		yes		northwest		28950.47

		64		male		33.9		0		yes		southeast		46889.26

		61		male		35.9		0		yes		southeast		46599.11

		40		male		32.8		1		yes		northeast		39125.33

		25		male		30.6		0		no		northeast		2727.4

		48		male		30.2		2		no		southwest		8968.33

		45		male		24.3		5		no		southeast		9788.87

		38		female		27.3		1		no		northeast		6555.07

		18		female		29.2		0		no		northeast		7323.73

		21		female		16.8		1		no		northeast		3167.46

		27		female		30.4		3		no		northwest		18804.75

		19		male		33.1		0		no		southwest		23082.96

		29		female		20.2		2		no		northwest		4906.41

		42		male		26.9		0		no		southwest		5969.72

		60		female		30.5		0		no		southwest		12638.2

		31		male		28.6		1		no		northwest		4243.59

		60		male		33.1		3		no		southeast		13919.82

		22		male		31.7		0		no		northeast		2254.8

		35		male		28.9		3		no		southwest		5926.85

		52		female		46.8		5		no		southeast		12592.53

		26		male		29.5		0		no		northeast		2897.32

		31		female		32.7		1		no		northwest		4738.27

		33		female		33.5		0		yes		southwest		37079.37

		18		male		43		0		no		southeast		1149.4

		59		female		36.5		1		no		southeast		28287.9

		56		male		26.7		1		yes		northwest		26109.33

		45		female		33.1		0		no		southwest		7345.08

		60		male		29.6		0		no		northeast		12731

		56		female		25.7		0		no		northwest		11454.02

		40		female		29.6		0		no		southwest		5910.94

		35		male		38.6		1		no		southwest		4762.33

		39		male		29.6		4		no		southwest		7512.27

		30		male		24.1		1		no		northwest		4032.24

		24		male		23.4		0		no		southwest		1969.61

		20		male		29.7		0		no		northwest		1769.53

		32		male		46.5		2		no		southeast		4686.39

		59		male		37.4		0		no		southwest		21797

		55		female		30.1		2		no		southeast		11881.97

		57		female		30.5		0		no		northwest		11840.78

		56		male		39.6		0		no		southwest		10601.41

		40		female		33		3		no		southeast		7682.67

		49		female		36.6		3		no		southeast		10381.48

		42		male		30		0		yes		southwest		22144.03

		62		female		38.1		2		no		northeast		15230.32

		56		male		25.9		0		no		northeast		11165.42

		19		male		25.2		0		no		northwest		1632.04

		30		female		28.4		1		yes		southeast		19521.97

		60		female		28.7		1		no		southwest		13224.69

		56		female		33.8		2		no		northwest		12643.38

		28		female		24.3		1		no		northeast		23288.93

		18		female		24.1		1		no		southeast		2201.1

		27		male		32.7		0		no		southeast		2497.04

		18		female		30.1		0		no		northeast		2203.47

		19		female		29.8		0		no		southwest		1744.47

		47		female		33.3		0		no		northeast		20878.78

		54		male		25.1		3		yes		southwest		25382.3

		61		male		28.3		1		yes		northwest		28868.66

		24		male		28.5		0		yes		northeast		35147.53

		25		male		35.6		0		no		northwest		2534.39

		21		male		36.9		0		no		southeast		1534.3

		23		male		32.6		0		no		southeast		1824.29

		63		male		41.3		3		no		northwest		15555.19

		49		male		37.5		2		no		southeast		9304.7

		18		female		31.4		0		no		southeast		1622.19

		51		female		39.5		1		no		southwest		9880.07

		48		male		34.3		3		no		southwest		9563.03

		31		female		31.1		0		no		northeast		4347.02

		54		female		21.5		3		no		northwest		12475.35

		19		male		28.7		0		no		southwest		1253.94

		44		female		38.1		0		yes		southeast		48885.14

		53		male		31.2		1		no		northwest		10461.98

		19		female		32.9		0		no		southwest		1748.77

		61		female		25.1		0		no		southeast		24513.09

		18		female		25.1		0		no		northeast		2196.47

		61		male		43.4		0		no		southwest		12574.05

		21		male		25.7		4		yes		southwest		17942.11

		20		male		27.9		0		no		northeast		1967.02

		31		female		23.6		2		no		southwest		4931.65

		45		male		28.7		2		no		southwest		8027.97

		44		female		24		2		no		southeast		8211.1

		62		female		39.2		0		no		southwest		13470.86

		29		male		34.4		0		yes		southwest		36197.7

		43		male		26		0		no		northeast		6837.37

		51		male		23.2		1		yes		southeast		22218.11

		19		male		30.3		0		yes		southeast		32548.34

		38		female		28.9		1		no		southeast		5974.38

		37		male		30.9		3		no		northwest		6796.86

		22		male		31.4		1		no		northwest		2643.27

		21		male		23.8		2		no		northwest		3077.1

		24		female		25.3		0		no		northeast		3044.21

		57		female		28.7		0		no		southwest		11455.28

		56		male		32.1		1		no		northeast		11763

		27		male		33.7		0		no		southeast		2498.41

		51		male		22.4		0		no		northeast		9361.33

		19		male		30.4		0		no		southwest		1256.3

		39		male		28.3		1		yes		southwest		21082.16

		58		male		35.7		0		no		southwest		11362.76

		20		male		35.3		1		no		southeast		27724.29

		45		male		30.5		2		no		northwest		8413.46

		35		female		31		1		no		southwest		5240.77

		31		male		30.9		0		no		northeast		3857.76

		50		female		27.4		0		no		northeast		25656.58

		32		female		44.2		0		no		southeast		3994.18

		51		female		33.9		0		no		northeast		9866.3

		38		female		37.7		0		no		southeast		5397.62

		42		male		26.1		1		yes		southeast		38245.59

		18		female		33.9		0		no		southeast		11482.63

		19		female		30.6		2		no		northwest		24059.68

		51		female		25.8		1		no		southwest		9861.03

		46		male		39.4		1		no		northeast		8342.91

		18		male		25.5		0		no		northeast		1708

		57		male		42.1		1		yes		southeast		48675.52

		62		female		31.7		0		no		northeast		14043.48

		59		male		29.7		2		no		southeast		12925.89

		37		male		36.2		0		no		southeast		19214.71

		64		male		40.5		0		no		southeast		13831.12

		38		male		28		1		no		northeast		6067.13

		33		female		38.9		3		no		southwest		5972.38

		46		female		30.2		2		no		southwest		8825.09

		46		female		28.1		1		no		southeast		8233.1

		53		male		31.4		0		no		southeast		27346.04

		34		female		38		3		no		southwest		6196.45

		20		female		31.8		2		no		southeast		3056.39

		63		female		36.3		0		no		southeast		13887.2

		54		female		47.4		0		yes		southeast		63770.43

		54		male		30.2		0		no		northwest		10231.5

		49		male		25.8		2		yes		northwest		23807.24

		28		male		35.4		0		no		northeast		3268.85

		54		female		46.7		2		no		southwest		11538.42

		25		female		28.6		0		no		northeast		3213.62

		43		female		46.2		0		yes		southeast		45863.21

		63		male		30.8		0		no		southwest		13390.56

		32		female		28.9		0		no		southeast		3972.92

		62		male		21.4		0		no		southwest		12957.12

		52		female		31.7		2		no		northwest		11187.66

		25		female		41.3		0		no		northeast		17878.9

		28		male		23.8		2		no		southwest		3847.67

		46		male		33.4		1		no		northeast		8334.59

		34		male		34.2		0		no		southeast		3935.18

		35		female		34.1		3		yes		northwest		39983.43

		19		male		35.5		0		no		northwest		1646.43

		46		female		20		2		no		northwest		9193.84

		54		female		32.7		0		no		northeast		10923.93

		27		male		30.5		0		no		southwest		2494.02

		50		male		44.8		1		no		southeast		9058.73

		18		female		32.1		2		no		southeast		2801.26

		19		female		30.5		0		no		northwest		2128.43

		38		female		40.6		1		no		northwest		6373.56

		41		male		30.6		2		no		northwest		7256.72

		49		female		31.9		5		no		southwest		11552.9

		48		male		40.6		2		yes		northwest		45702.02

		31		female		29.1		0		no		southwest		3761.29

		18		female		37.3		1		no		southeast		2219.45

		30		female		43.1		2		no		southeast		4753.64

		62		female		36.9		1		no		northeast		31620

		57		female		34.3		2		no		northeast		13224.06

		58		female		27.2		0		no		northwest		12222.9

		22		male		26.8		0		no		southeast		1665

		31		female		38.1		1		yes		northeast		58571.07

		52		male		30.2		1		no		southwest		9724.53

		25		female		23.5		0		no		northeast		3206.49

		59		male		25.5		1		no		northeast		12913.99

		19		male		30.6		0		no		northwest		1639.56

		39		male		45.4		2		no		southeast		6356.27

		32		female		23.7		1		no		southeast		17626.24

		19		male		20.7		0		no		southwest		1242.82

		33		female		28.3		1		no		southeast		4779.6

		21		male		20.2		3		no		northeast		3861.21

		34		female		30.2		1		yes		northwest		43943.88

		61		female		35.9		0		no		northeast		13635.64

		38		female		30.7		1		no		southeast		5976.83

		58		female		29		0		no		southwest		11842.44

		47		male		19.6		1		no		northwest		8428.07

		20		male		31.1		2		no		southeast		2566.47

		21		female		21.9		1		yes		northeast		15359.1

		41		male		40.3		0		no		southeast		5709.16

		46		female		33.7		1		no		northeast		8823.99

		42		female		29.5		2		no		southeast		7640.31

		34		female		33.3		1		no		northeast		5594.85

		43		male		32.6		2		no		southwest		7441.5

		52		female		37.5		2		no		northwest		33471.97

		18		female		39.2		0		no		southeast		1633.04

		51		male		31.6		0		no		northwest		9174.14

		56		female		25.3		0		no		southwest		11070.54

		64		female		39.1		3		no		southeast		16085.13

		19		female		28.3		0		yes		northwest		17468.98

		51		female		34.1		0		no		southeast		9283.56

		27		female		25.2		0		no		northeast		3558.62

		59		female		23.7		0		yes		northwest		25678.78

		28		male		27		2		no		northeast		4435.09

		30		male		37.8		2		yes		southwest		39241.44

		47		female		29.4		1		no		southeast		8547.69

		38		female		34.8		2		no		southwest		6571.54

		18		female		33.2		0		no		northeast		2207.7

		34		female		19		3		no		northeast		6753.04

		20		female		33		0		no		southeast		1880.07

		47		female		36.6		1		yes		southeast		42969.85

		56		female		28.6		0		no		northeast		11658.12

		49		male		25.6		2		yes		southwest		23306.55

		19		female		33.1		0		yes		southeast		34439.86

		55		female		37.1		0		no		southwest		10713.64

		30		male		31.4		1		no		southwest		3659.35

		37		male		34.1		4		yes		southwest		40182.25

		49		female		21.3		1		no		southwest		9182.17

		18		male		33.5		0		yes		northeast		34617.84

		59		male		28.8		0		no		northwest		12129.61

		29		female		26		0		no		northwest		3736.46

		36		male		28.9		3		no		northeast		6748.59

		33		male		42.5		1		no		southeast		11326.71

		58		male		38		0		no		southwest		11365.95

		44		female		39		0		yes		northwest		42983.46

		53		male		36.1		1		no		southwest		10085.85

		24		male		29.3		0		no		southwest		1977.82

		29		female		35.5		0		no		southeast		3366.67

		40		male		22.7		2		no		northeast		7173.36

		51		male		39.7		1		no		southwest		9391.35

		64		male		38.2		0		no		northeast		14410.93

		19		female		24.5		1		no		northwest		2709.11

		35		female		38.1		2		no		northeast		24915.05

		39		male		26.4		0		yes		northeast		20149.32

		56		male		33.7		4		no		southeast		12949.16

		33		male		42.4		5		no		southwest		6666.24

		42		male		28.3		3		yes		northwest		32787.46

		61		male		33.9		0		no		northeast		13143.86

		23		female		35		3		no		northwest		4466.62

		43		male		35.3		2		no		southeast		18806.15

		48		male		30.8		3		no		northeast		10141.14

		39		male		26.2		1		no		northwest		6123.57

		40		female		23.4		3		no		northeast		8252.28

		18		male		28.5		0		no		northeast		1712.23

		58		female		33		0		no		northeast		12430.95

		49		female		42.7		2		no		southeast		9800.89

		53		female		39.6		1		no		southeast		10579.71

		48		female		31.1		0		no		southeast		8280.62

		45		female		36.3		2		no		southeast		8527.53

		59		female		35.2		0		no		southeast		12244.53

		52		female		25.3		2		yes		southeast		24667.42

		26		female		42.4		1		no		southwest		3410.32

		27		male		33.2		2		no		northwest		4058.71

		48		female		35.9		1		no		northeast		26392.26

		57		female		28.8		4		no		northeast		14394.4

		37		male		46.5		3		no		southeast		6435.62

		57		female		24		1		no		southeast		22192.44

		32		female		31.5		1		no		northeast		5148.55

		18		male		33.7		0		no		southeast		1136.4

		64		female		23		0		yes		southeast		27037.91

		43		male		38.1		2		yes		southeast		42560.43

		49		male		28.7		1		no		southwest		8703.46

		40		female		32.8		2		yes		northwest		40003.33

		62		male		32		0		yes		northeast		45710.21

		40		female		29.8		1		no		southeast		6500.24

		30		male		31.6		3		no		southeast		4837.58

		29		female		31.2		0		no		northeast		3943.6

		36		male		29.7		0		no		southeast		4399.73

		41		female		31		0		no		southeast		6185.32

		44		female		43.9		2		yes		southeast		46200.99

		45		male		21.4		0		no		northwest		7222.79

		55		female		40.8		3		no		southeast		12485.8

		60		male		31.4		3		yes		northwest		46130.53

		56		male		36.1		3		no		southwest		12363.55

		49		female		23.2		2		no		northwest		10156.78

		21		female		17.4		1		no		southwest		2585.27

		19		male		20.3		0		no		southwest		1242.26

		39		male		35.3		2		yes		southwest		40103.89

		53		male		24.3		0		no		northwest		9863.47

		33		female		18.5		1		no		southwest		4766.02

		53		male		26.4		2		no		northeast		11244.38

		42		male		26.1		2		no		northeast		7729.65

		40		male		41.7		0		no		southeast		5438.75

		47		female		24.1		1		no		southwest		26236.58

		27		male		31.1		1		yes		southeast		34806.47

		21		male		27.4		0		no		northeast		2104.11

		47		male		36.2		1		no		southwest		8068.19

		20		male		32.4		1		no		northwest		2362.23

		24		male		23.7		0		no		northwest		2352.97

		27		female		34.8		1		no		southwest		3578

		26		female		40.2		0		no		northwest		3201.25

		53		female		32.3		2		no		northeast		29186.48

		41		male		35.8		1		yes		southeast		40273.65

		56		male		33.7		0		no		northwest		10976.25

		23		female		39.3		2		no		southeast		3500.61

		21		female		34.9		0		no		southeast		2020.55

		50		female		44.7		0		no		northeast		9541.7

		53		male		41.5		0		no		southeast		9504.31

		34		female		26.4		1		no		northwest		5385.34

		47		female		29.5		1		no		northwest		8930.93

		33		female		32.9		2		no		southwest		5375.04

		51		female		38.1		0		yes		southeast		44400.41

		49		male		28.7		3		no		northwest		10264.44

		31		female		30.5		3		no		northeast		6113.23

		36		female		27.7		0		no		northeast		5469.01

		18		male		35.2		1		no		southeast		1727.54

		50		female		23.5		2		no		southeast		10107.22

		43		female		30.7		2		no		northwest		8310.84

		20		male		40.5		0		no		northeast		1984.45

		24		female		22.6		0		no		southwest		2457.5

		60		male		28.9		0		no		southwest		12146.97

		49		female		22.6		1		no		northwest		9566.99

		60		male		24.3		1		no		northwest		13112.6

		51		female		36.7		2		no		northwest		10848.13

		58		female		33.4		0		no		northwest		12231.61

		51		female		40.7		0		no		northeast		9875.68

		53		male		36.6		3		no		southwest		11264.54

		62		male		37.4		0		no		southwest		12979.36

		19		male		35.4		0		no		southwest		1263.25

		50		female		27.1		1		no		northeast		10106.13

		30		female		39.1		3		yes		southeast		40932.43

		41		male		28.4		1		no		northwest		6664.69

		29		female		21.8		1		yes		northeast		16657.72

		18		female		40.3		0		no		northeast		2217.6

		41		female		36.1		1		no		southeast		6781.35

		35		male		24.4		3		yes		southeast		19362

		53		male		21.4		1		no		southwest		10065.41

		24		female		30.1		3		no		southwest		4234.93

		48		female		27.3		1		no		northeast		9447.25

		59		female		32.1		3		no		southwest		14007.22

		49		female		34.8		1		no		northwest		9583.89

		37		female		38.4		0		yes		southeast		40419.02

		26		male		23.7		2		no		southwest		3484.33

		23		male		31.7		3		yes		northeast		36189.1

		29		male		35.5		2		yes		southwest		44585.46

		45		male		24		2		no		northeast		8604.48

		27		male		29.2		0		yes		southeast		18246.5

		53		male		34.1		0		yes		northeast		43254.42

		31		female		26.6		0		no		southeast		3757.84

		50		male		26.4		0		no		northwest		8827.21

		50		female		30.1		1		no		northwest		9910.36

		34		male		27		2		no		southwest		11737.85

		19		male		21.8		0		no		northwest		1627.28

		47		female		36		1		no		southwest		8556.91

		28		male		30.9		0		no		northwest		3062.51

		37		female		26.4		0		yes		southeast		19539.24

		21		male		29		0		no		northwest		1906.36

		64		male		37.9		0		no		northwest		14210.54

		58		female		22.8		0		no		southeast		11833.78

		24		male		33.6		4		no		northeast		17128.43

		31		male		27.6		2		no		northeast		5031.27

		39		female		22.8		3		no		northeast		7985.82

		47		female		27.8		0		yes		southeast		23065.42

		30		male		37.4		3		no		northeast		5428.73

		18		male		38.2		0		yes		southeast		36307.8

		22		female		34.6		2		no		northeast		3925.76

		23		male		35.2		1		no		southwest		2416.96

		33		male		27.1		1		yes		southwest		19040.88

		27		male		26		0		no		northeast		3070.81

		45		female		25.2		2		no		northeast		9095.07

		57		female		31.8		0		no		northwest		11842.62

		47		male		32.3		1		no		southwest		8062.76

		42		female		29		1		no		southwest		7050.64

		64		female		39.7		0		no		southwest		14319.03

		38		female		19.5		2		no		northwest		6933.24

		61		male		36.1		3		no		southwest		27941.29

		53		female		26.7		2		no		southwest		11150.78

		44		female		36.5		0		no		northeast		12797.21

		19		female		28.9		0		yes		northwest		17748.51

		41		male		34.2		2		no		northwest		7261.74

		51		male		33.3		3		no		southeast		10560.49

		40		male		32.3		2		no		northwest		6986.7

		45		male		39.8		0		no		northeast		7448.4

		35		male		34.3		3		no		southeast		5934.38

		53		male		28.9		0		no		northwest		9869.81

		30		male		24.4		3		yes		southwest		18259.22

		18		male		41.1		0		no		southeast		1146.8

		51		male		36		1		no		southeast		9386.16

		50		female		27.6		1		yes		southwest		24520.26

		31		female		29.3		1		no		southeast		4350.51

		35		female		27.7		3		no		southwest		6414.18

		60		male		37		0		no		northeast		12741.17

		21		male		36.9		0		no		northwest		1917.32

		29		male		22.5		3		no		northeast		5209.58

		62		female		29.9		0		no		southeast		13457.96

		39		female		41.8		0		no		southeast		5662.23

		19		male		27.6		0		no		southwest		1252.41

		22		female		23.2		0		no		northeast		2731.91

		53		male		20.9		0		yes		southeast		21195.82

		39		female		31.9		2		no		northwest		7209.49

		27		male		28.5		0		yes		northwest		18310.74

		30		male		44.2		2		no		southeast		4266.17

		30		female		22.9		1		no		northeast		4719.52

		58		female		33.1		0		no		southwest		11848.14

		33		male		24.8		0		yes		northeast		17904.53

		42		female		26.2		1		no		southeast		7046.72

		64		female		36		0		no		southeast		14313.85

		21		male		22.3		1		no		southwest		2103.08

		18		female		42.2		0		yes		southeast		38792.69

		23		male		26.5		0		no		southeast		1815.88

		45		female		35.8		0		no		northwest		7731.86

		40		female		41.4		1		no		northwest		28476.73

		19		female		36.6		0		no		northwest		2136.88

		18		male		30.1		0		no		southeast		1131.51

		25		male		25.8		1		no		northeast		3309.79

		46		female		30.8		3		no		southwest		9414.92

		33		female		42.9		3		no		northwest		6360.99

		54		male		21		2		no		southeast		11013.71

		28		male		22.5		2		no		northeast		4428.89

		36		male		34.4		2		no		southeast		5584.31

		20		female		31.5		0		no		southeast		1877.93

		24		female		24.2		0		no		northwest		2842.76

		23		male		37.1		3		no		southwest		3597.6

		47		female		26.1		1		yes		northeast		23401.31

		33		female		35.5		0		yes		northwest		55135.4

		45		male		33.7		1		no		southwest		7445.92

		26		male		17.7		0		no		northwest		2680.95

		18		female		31.1		0		no		southeast		1621.88

		44		female		29.8		2		no		southeast		8219.2

		60		male		24.3		0		no		northwest		12523.6

		64		female		31.8		2		no		northeast		16069.08

		56		male		31.8		2		yes		southeast		43813.87

		36		male		28		1		yes		northeast		20773.63

		41		male		30.8		3		yes		northeast		39597.41

		39		male		21.9		1		no		northwest		6117.49

		63		male		33.1		0		no		southwest		13393.76

		36		female		25.8		0		no		northwest		5266.37

		28		female		23.8		2		no		northwest		4719.74

		58		male		34.4		0		no		northwest		11743.93

		36		male		33.8		1		no		northwest		5377.46

		42		male		36		2		no		southeast		7160.33

		36		male		31.5		0		no		southwest		4402.23

		56		female		28.3		0		no		northeast		11657.72

		35		female		23.5		2		no		northeast		6402.29

		59		female		31.4		0		no		northwest		12622.18

		21		male		31.1		0		no		southwest		1526.31

		59		male		24.7		0		no		northeast		12323.94

		23		female		32.8		2		yes		southeast		36021.01

		57		female		29.8		0		yes		southeast		27533.91

		53		male		30.5		0		no		northeast		10072.06

		60		female		32.5		0		yes		southeast		45008.96

		51		female		34.2		1		no		southwest		9872.7

		23		male		50.4		1		no		southeast		2438.06

		27		female		24.1		0		no		southwest		2974.13

		55		male		32.8		0		no		northwest		10601.63

		37		female		30.8		0		yes		northeast		37270.15

		61		male		32.3		2		no		northwest		14119.62

		46		female		35.5		0		yes		northeast		42111.66

		53		female		23.8		2		no		northeast		11729.68

		49		female		23.8		3		yes		northeast		24106.91

		20		female		29.6		0		no		southwest		1875.34

		48		female		33.1		0		yes		southeast		40974.16

		25		male		24.1		0		yes		northwest		15817.99

		25		female		32.2		1		no		southeast		18218.16

		57		male		28.1		0		no		southwest		10965.45

		37		female		47.6		2		yes		southwest		46113.51

		38		female		28		3		no		southwest		7151.09

		55		female		33.5		2		no		northwest		12269.69

		36		female		19.9		0		no		northeast		5458.05

		51		male		25.4		0		no		southwest		8782.47

		40		male		29.9		2		no		southwest		6600.36

		18		male		37.3		0		no		southeast		1141.45

		57		male		43.7		1		no		southwest		11576.13

		61		male		23.7		0		no		northeast		13129.6

		25		female		24.3		3		no		southwest		4391.65

		50		male		36.2		0		no		southwest		8457.82

		26		female		29.5		1		no		southeast		3392.37

		42		male		24.9		0		no		southeast		5966.89

		43		male		30.1		1		no		southwest		6849.03

		44		male		21.9		3		no		northeast		8891.14

		23		female		28.1		0		no		northwest		2690.11

		49		female		27.1		1		no		southwest		26140.36

		33		male		33.4		5		no		southeast		6653.79

		41		male		28.8		1		no		southwest		6282.24

		37		female		29.5		2		no		southwest		6311.95

		22		male		34.8		3		no		southwest		3443.06

		23		male		27.4		1		no		northwest		2789.06

		21		female		22.1		0		no		northeast		2585.85

		51		female		37.1		3		yes		northeast		46255.11

		25		male		26.7		4		no		northwest		4877.98

		32		male		28.9		1		yes		southeast		19719.69

		57		male		29		0		yes		northeast		27218.44

		36		female		30		0		no		northwest		5272.18

		22		male		39.5		0		no		southwest		1682.6

		57		male		33.6		1		no		northwest		11945.13

		64		female		26.9		0		yes		northwest		29330.98

		36		female		29		4		no		southeast		7243.81

		54		male		24		0		no		northeast		10422.92

		47		male		38.9		2		yes		southeast		44202.65

		62		male		32.1		0		no		northeast		13555

		61		female		44		0		no		southwest		13063.88

		43		female		20		2		yes		northeast		19798.05

		19		male		25.6		1		no		northwest		2221.56

		18		female		40.3		0		no		southeast		1634.57

		19		female		22.5		0		no		northwest		2117.34

		49		male		22.5		0		no		northeast		8688.86

		60		male		40.9		0		yes		southeast		48673.56

		26		male		27.3		3		no		northeast		4661.29

		49		male		36.9		0		no		southeast		8125.78

		60		female		35.1		0		no		southwest		12644.59

		26		female		29.4		2		no		northeast		4564.19

		27		male		32.6		3		no		northeast		4846.92

		44		female		32.3		1		no		southeast		7633.72

		63		male		39.8		3		no		southwest		15170.07

		32		female		24.6		0		yes		southwest		17496.31

		22		male		28.3		1		no		northwest		2639.04

		18		male		31.7		0		yes		northeast		33732.69

		59		female		26.7		3		no		northwest		14382.71

		44		female		27.5		1		no		southwest		7626.99

		33		male		24.6		2		no		northwest		5257.51

		24		female		34		0		no		southeast		2473.33

		43		female		26.9		0		yes		northwest		21774.32

		45		male		22.9		0		yes		northeast		35069.37

		61		female		28.2		0		no		southwest		13041.92

		35		female		34.2		1		no		southeast		5245.23

		62		female		25		0		no		southwest		13451.12

		62		female		33.2		0		no		southwest		13462.52

		38		male		31		1		no		southwest		5488.26

		34		male		35.8		0		no		northwest		4320.41

		43		male		23.2		0		no		southwest		6250.44

		50		male		32.1		2		no		northeast		25333.33

		19		female		23.4		2		no		southwest		2913.57

		57		female		20.1		1		no		southwest		12032.33

		62		female		39.2		0		no		southeast		13470.8

		41		male		34.2		1		no		southeast		6289.75

		26		male		46.5		1		no		southeast		2927.06

		39		female		32.5		1		no		southwest		6238.3

		46		male		25.8		5		no		southwest		10096.97

		45		female		35.3		0		no		southwest		7348.14

		32		male		37.2		2		no		southeast		4673.39

		59		female		27.5		0		no		southwest		12233.83

		44		male		29.7		2		no		northeast		32108.66

		39		female		24.2		5		no		northwest		8965.8

		18		male		26.2		2		no		southeast		2304

		53		male		29.5		0		no		southeast		9487.64

		18		male		23.2		0		no		southeast		1121.87

		50		female		46.1		1		no		southeast		9549.57

		18		female		40.2		0		no		northeast		2217.47

		19		male		22.6		0		no		northwest		1628.47

		62		male		39.9		0		no		southeast		12982.87

		56		female		35.8		1		no		southwest		11674.13

		42		male		35.8		2		no		southwest		7160.09

		37		male		34.2		1		yes		northeast		39047.29

		42		male		31.3		0		no		northwest		6358.78

		25		male		29.7		3		yes		southwest		19933.46

		57		male		18.3		0		no		northeast		11534.87

		51		male		42.9		2		yes		southeast		47462.89

		30		female		28.4		1		no		northwest		4527.18

		44		male		30.2		2		yes		southwest		38998.55

		34		male		27.8		1		yes		northwest		20009.63

		31		male		39.5		1		no		southeast		3875.73

		54		male		30.8		1		yes		southeast		41999.52

		24		male		26.8		1		no		northwest		12609.89

		43		male		35		1		yes		northeast		41034.22

		48		male		36.7		1		no		northwest		28468.92

		19		female		39.6		1		no		northwest		2730.11

		29		female		25.9		0		no		southwest		3353.28

		63		female		35.2		1		no		southeast		14474.68

		46		male		24.8		3		no		northeast		9500.57

		52		male		36.8		2		no		northwest		26467.1

		35		male		27.1		1		no		southwest		4746.34

		51		male		24.8		2		yes		northwest		23967.38

		44		male		25.4		1		no		northwest		7518.03

		21		male		25.7		2		no		northeast		3279.87

		39		female		34.3		5		no		southeast		8596.83

		50		female		28.2		3		no		southeast		10702.64

		34		female		23.6		0		no		northeast		4992.38

		22		female		20.2		0		no		northwest		2527.82

		19		female		40.5		0		no		southwest		1759.34

		26		male		35.4		0		no		southeast		2322.62

		29		male		22.9		0		yes		northeast		16138.76

		48		male		40.2		0		no		southeast		7804.16

		26		male		29.2		1		no		southeast		2902.91

		45		female		40		3		no		northeast		9704.67

		36		female		29.9		0		no		southeast		4889.04

		54		male		25.5		1		no		northeast		25517.11

		34		male		21.4		0		no		northeast		4500.34

		31		male		25.9		3		yes		southwest		19199.94

		27		female		30.6		1		no		northeast		16796.41

		20		male		30.1		5		no		northeast		4915.06

		44		female		25.8		1		no		southwest		7624.63

		43		male		30.1		3		no		northwest		8410.05

		45		female		27.6		1		no		northwest		28340.19

		34		male		34.7		0		no		northeast		4518.83

		24		female		20.5		0		yes		northeast		14571.89

		26		female		19.8		1		no		southwest		3378.91

		38		female		27.8		2		no		northeast		7144.86

		50		female		31.6		2		no		southwest		10118.42

		38		male		28.3		1		no		southeast		5484.47

		27		female		20		3		yes		northwest		16420.49

		39		female		23.3		3		no		northeast		7986.48

		39		female		34.1		3		no		southwest		7418.52

		63		female		36.9		0		no		southeast		13887.97

		33		female		36.3		3		no		northeast		6551.75

		36		female		26.9		0		no		northwest		5267.82

		30		male		23		2		yes		northwest		17361.77

		24		male		32.7		0		yes		southwest		34472.84

		24		male		25.8		0		no		southwest		1972.95

		48		male		29.6		0		no		southwest		21232.18

		47		male		19.2		1		no		northeast		8627.54

		29		male		31.7		2		no		northwest		4433.39

		28		male		29.3		2		no		northeast		4438.26

		47		male		28.2		3		yes		northwest		24915.22

		25		male		25		2		no		northeast		23241.47

		51		male		27.7		1		no		northeast		9957.72

		48		female		22.8		0		no		southwest		8269.04

		43		male		20.1		2		yes		southeast		18767.74

		61		female		33.3		4		no		southeast		36580.28

		48		male		32.3		1		no		northwest		8765.25

		38		female		27.6		0		no		southwest		5383.54

		59		male		25.5		0		no		northwest		12124.99

		19		female		24.6		1		no		northwest		2709.24

		26		female		34.2		2		no		southwest		3987.93

		54		female		35.8		3		no		northwest		12495.29

		21		female		32.7		2		no		northwest		26018.95

		51		male		37		0		no		southwest		8798.59

		22		female		31		3		yes		southeast		35595.59

		47		male		36.1		1		yes		southeast		42211.14

		18		male		23.3		1		no		southeast		1711.03

		47		female		45.3		1		no		southeast		8569.86

		21		female		34.6		0		no		southwest		2020.18

		19		male		26		1		yes		northwest		16450.89

		23		male		18.7		0		no		northwest		21595.38

		54		male		31.6		0		no		southwest		9850.43

		37		female		17.3		2		no		northeast		6877.98

		46		female		23.7		1		yes		northwest		21677.28

		55		female		35.2		0		yes		southeast		44423.8

		30		female		27.9		0		no		northeast		4137.52

		18		male		21.6		0		yes		northeast		13747.87

		61		male		38.4		0		no		northwest		12950.07

		54		female		23		3		no		southwest		12094.48

		22		male		37.1		2		yes		southeast		37484.45

		45		female		30.5		1		yes		northwest		39725.52

		22		male		28.9		0		no		northeast		2250.84

		19		male		27.3		2		no		northwest		22493.66

		35		female		28		0		yes		northwest		20234.85

		18		male		23.1		0		no		northeast		1704.7

		20		male		30.7		0		yes		northeast		33475.82

		28		female		25.8		0		no		southwest		3161.45

		55		male		35.2		1		no		northeast		11394.07

		43		female		24.7		2		yes		northwest		21880.82

		43		female		25.1		0		no		northeast		7325.05

		22		male		52.6		1		yes		southeast		44501.4

		25		female		22.5		1		no		northwest		3594.17

		49		male		30.9		0		yes		southwest		39727.61

		44		female		37		1		no		northwest		8023.14

		64		male		26.4		0		no		northeast		14394.56

		49		male		29.8		1		no		northeast		9288.03

		47		male		29.8		3		yes		southwest		25309.49

		27		female		21.5		0		no		northwest		3353.47

		55		male		27.6		0		no		northwest		10594.5

		48		female		28.9		0		no		southwest		8277.52

		45		female		31.8		0		no		southeast		17929.3

		24		female		39.5		0		no		southeast		2480.98

		32		male		33.8		1		no		northwest		4462.72

		24		male		32		0		no		southeast		1981.58

		57		male		27.9		1		no		southeast		11554.22

		59		male		41.1		1		yes		southeast		48970.25

		36		male		28.6		3		no		northwest		6548.2

		29		female		25.6		4		no		southwest		5708.87

		42		female		25.3		1		no		southwest		7045.5

		48		male		37.3		2		no		southeast		8978.19

		39		male		42.7		0		no		northeast		5757.41

		63		male		21.7		1		no		northwest		14349.85

		54		female		31.9		1		no		southeast		10928.85

		37		male		37.1		1		yes		southeast		39871.7

		63		male		31.4		0		no		northeast		13974.46

		21		male		31.3		0		no		northwest		1909.53

		54		female		28.9		2		no		northeast		12096.65

		60		female		18.3		0		no		northeast		13204.29

		32		female		29.6		1		no		southeast		4562.84

		47		female		32		1		no		southwest		8551.35

		21		male		26		0		no		northeast		2102.26

		28		male		31.7		0		yes		southeast		34672.15

		63		male		33.7		3		no		southeast		15161.53

		18		male		21.8		2		no		southeast		11884.05

		32		male		27.8		1		no		northwest		4454.4

		38		male		20		1		no		northwest		5855.9

		32		male		31.5		1		no		southwest		4076.5

		62		female		30.5		2		no		northwest		15019.76

		39		female		18.3		5		yes		southwest		19023.26

		55		male		29		0		no		northeast		10796.35

		57		male		31.5		0		no		northwest		11353.23

		52		male		47.7		1		no		southeast		9748.91

		56		male		22.1		0		no		southwest		10577.09

		47		male		36.2		0		yes		southeast		41676.08

		55		female		29.8		0		no		northeast		11286.54

		23		male		32.7		3		no		southwest		3591.48

		22		female		30.4		0		yes		northwest		33907.55

		50		female		33.7		4		no		southwest		11299.34

		18		female		31.4		4		no		northeast		4561.19

		51		female		35		2		yes		northeast		44641.2

		22		male		33.8		0		no		southeast		1674.63

		52		female		30.9		0		no		northeast		23045.57

		25		female		34		1		no		southeast		3227.12

		33		female		19.1		2		yes		northeast		16776.3

		53		male		28.6		3		no		southwest		11253.42

		29		male		38.9		1		no		southeast		3471.41

		58		male		36.1		0		no		southeast		11363.28

		37		male		29.8		0		no		southwest		20420.6

		54		female		31.2		0		no		southeast		10338.93

		49		female		29.9		0		no		northwest		8988.16

		50		female		26.2		2		no		northwest		10493.95

		26		male		30		1		no		southwest		2904.09

		45		male		20.4		3		no		southeast		8605.36

		54		female		32.3		1		no		northeast		11512.41

		38		male		38.4		3		yes		southeast		41949.24

		48		female		25.9		3		yes		southeast		24180.93

		28		female		26.3		3		no		northwest		5312.17

		23		male		24.5		0		no		northeast		2396.1

		55		male		32.7		1		no		southeast		10807.49

		41		male		29.6		5		no		northeast		9222.4

		25		male		33.3		2		yes		southeast		36124.57

		33		male		35.8		1		yes		southeast		38282.75

		30		female		20		3		no		northwest		5693.43

		23		female		31.4		0		yes		southwest		34166.27

		46		male		38.2		2		no		southeast		8347.16

		53		female		36.9		3		yes		northwest		46661.44

		27		female		32.4		1		no		northeast		18903.49

		23		female		42.8		1		yes		northeast		40904.2

		63		female		25.1		0		no		northwest		14254.61

		55		male		29.9		0		no		southwest		10214.64

		35		female		35.9		2		no		southeast		5836.52

		34		male		32.8		1		no		southwest		14358.36

		19		female		18.6		0		no		southwest		1728.9

		39		female		23.9		5		no		southeast		8582.3

		27		male		45.9		2		no		southwest		3693.43

		57		male		40.3		0		no		northeast		20709.02

		52		female		18.3		0		no		northwest		9991.04

		28		male		33.8		0		no		northwest		19673.34

		50		female		28.1		3		no		northwest		11085.59

		44		female		25		1		no		southwest		7623.52

		26		female		22.2		0		no		northwest		3176.29

		33		male		30.3		0		no		southeast		3704.35

		19		female		32.5		0		yes		northwest		36898.73

		50		male		37.1		1		no		southeast		9048.03

		41		female		32.6		3		no		southwest		7954.52

		52		female		24.9		0		no		southeast		27117.99

		39		male		32.3		2		no		southeast		6338.08

		50		male		32.3		2		no		southwest		9630.4

		52		male		32.8		3		no		northwest		11289.11

		60		male		32.8		0		yes		southwest		52590.83

		20		female		31.9		0		no		northwest		2261.57

		55		male		21.5		1		no		southwest		10791.96

		42		male		34.1		0		no		southwest		5979.73

		18		female		30.3		0		no		northeast		2203.74

		58		female		36.5		0		no		northwest		12235.84

		43		female		32.6		3		yes		southeast		40941.29

		35		female		35.8		1		no		northwest		5630.46

		48		female		27.9		4		no		northwest		11015.17

		36		female		22.1		3		no		northeast		7228.22

		19		male		44.9		0		yes		southeast		39722.75

		23		female		23.2		2		no		northwest		14426.07

		20		female		30.6		0		no		northeast		2459.72

		32		female		41.1		0		no		southwest		3989.84

		43		female		34.6		1		no		northwest		7727.25

		34		male		42.1		2		no		southeast		5124.19

		30		male		38.8		1		no		southeast		18963.17

		18		female		28.2		0		no		northeast		2200.83

		41		female		28.3		1		no		northwest		7153.55

		35		female		26.1		0		no		northeast		5227.99

		57		male		40.4		0		no		southeast		10982.5

		29		female		24.6		2		no		southwest		4529.48

		32		male		35.2		2		no		southwest		4670.64

		37		female		34.1		1		no		northwest		6112.35

		18		male		27.4		1		yes		northeast		17178.68

		43		female		26.7		2		yes		southwest		22478.6

		56		female		41.9		0		no		southeast		11093.62

		38		male		29.3		2		no		northwest		6457.84

		29		male		32.1		2		no		northwest		4433.92

		22		female		27.1		0		no		southwest		2154.36

		52		female		24.1		1		yes		northwest		23887.66

		40		female		27.4		1		no		southwest		6496.89

		23		female		34.9		0		no		northeast		2899.49

		31		male		29.8		0		yes		southeast		19350.37

		42		female		41.3		1		no		northeast		7650.77

		24		female		29.9		0		no		northwest		2850.68

		25		female		30.3		0		no		southwest		2632.99

		48		female		27.4		1		no		northeast		9447.38

		23		female		28.5		1		yes		southeast		18328.24

		45		male		23.6		2		no		northeast		8603.82

		20		male		35.6		3		yes		northwest		37465.34

		62		female		32.7		0		no		northwest		13844.8

		43		female		25.3		1		yes		northeast		21771.34

		23		female		28		0		no		southwest		13126.68

		31		female		32.8		2		no		northwest		5327.4

		41		female		21.8		1		no		northeast		13725.47

		58		female		32.4		1		no		northeast		13019.16

		48		female		36.6		0		no		northwest		8671.19

		31		female		21.8		0		no		northwest		4134.08

		19		female		27.9		3		no		northwest		18838.7

		19		female		30		0		yes		northwest		33307.55

		41		male		33.6		0		no		southeast		5699.84

		40		male		29.4		1		no		northwest		6393.6

		31		female		25.8		2		no		southwest		4934.71

		37		male		24.3		2		no		northwest		6198.75

		46		male		40.4		2		no		northwest		8733.23

		22		male		32.1		0		no		northwest		2055.32

		51		male		32.3		1		no		northeast		9964.06

		18		female		27.3		3		yes		southeast		18223.45

		35		male		17.9		1		no		northwest		5116.5

		59		female		34.8		2		no		southwest		36910.61

		36		male		33.4		2		yes		southwest		38415.47

		37		female		25.6		1		yes		northeast		20296.86

		59		male		37.1		1		no		southwest		12347.17

		36		male		30.9		1		no		northwest		5373.36

		39		male		34.1		2		no		southeast		23563.02

		18		male		21.5		0		no		northeast		1702.46

		52		female		33.3		2		no		southwest		10806.84

		27		female		31.3		1		no		northwest		3956.07

		18		male		39.1		0		no		northeast		12890.06

		40		male		25.1		0		no		southeast		5415.66

		29		male		37.3		2		no		southeast		4058.12

		46		female		34.6		1		yes		southwest		41661.6

		38		female		30.2		3		no		northwest		7537.16

		30		female		21.9		1		no		northeast		4718.2

		40		male		25		2		no		southeast		6593.51

		50		male		25.3		0		no		southeast		8442.67

		20		female		24.4		0		yes		southeast		26125.67

		41		male		23.9		1		no		northeast		6858.48

		33		female		39.8		1		no		southeast		4795.66

		38		male		16.8		2		no		northeast		6640.54

		42		male		37.2		2		no		southeast		7162.01

		56		male		34.4		0		no		southeast		10594.23

		58		male		30.3		0		no		northeast		11938.26

		52		male		34.5		3		yes		northwest		60021.4

		20		female		21.8		0		yes		southwest		20167.34

		54		female		24.6		3		no		northwest		12479.71

		58		male		23.3		0		no		southwest		11345.52

		45		female		27.8		2		no		southeast		8515.76

		26		male		31.1		0		no		northwest		2699.57

		63		female		21.7		0		no		northeast		14449.85

		58		female		28.2		0		no		northwest		12224.35

		37		male		22.7		3		no		northeast		6985.51

		25		female		42.1		1		no		southeast		3238.44

		52		male		41.8		2		yes		southeast		47269.85

		64		male		37		2		yes		southeast		49577.66

		22		female		21.3		3		no		northwest		4296.27

		28		female		33.1		0		no		southeast		3171.61

		18		male		33.3		0		no		southeast		1135.94

		28		male		24.3		5		no		southwest		5615.37

		45		female		25.7		3		no		southwest		9101.8

		33		male		29.4		4		no		southwest		6059.17

		18		female		39.8		0		no		southeast		1633.96

		32		male		33.6		1		yes		northeast		37607.53

		24		male		29.8		0		yes		northeast		18648.42

		19		male		19.8		0		no		southwest		1241.57

		20		male		27.3		0		yes		southwest		16232.85

		40		female		29.3		4		no		southwest		15828.82

		34		female		27.7		0		no		southeast		4415.16

		42		female		37.9		0		no		southwest		6474.01

		51		female		36.4		3		no		northwest		11436.74

		54		female		27.6		1		no		northwest		11305.93

		55		male		37.7		3		no		northwest		30063.58

		52		female		23.2		0		no		northeast		10197.77

		32		female		20.5		0		no		northeast		4544.23

		28		male		37.1		1		no		southwest		3277.16

		41		female		28.1		1		no		southeast		6770.19

		43		female		29.9		1		no		southwest		7337.75

		49		female		33.3		2		no		northeast		10370.91

		64		male		23.8		0		yes		southeast		26926.51

		55		female		30.5		0		no		southwest		10704.47

		24		male		31.1		0		yes		northeast		34254.05

		20		female		33.3		0		no		southwest		1880.49

		45		male		27.5		3		no		southwest		8615.3

		26		male		33.9		1		no		northwest		3292.53

		25		female		34.5		0		no		northwest		3021.81

		43		male		25.5		5		no		southeast		14478.33

		35		male		27.6		1		no		southeast		4747.05

		26		male		27.1		0		yes		southeast		17043.34

		57		male		23.7		0		no		southwest		10959.33

		22		female		30.4		0		no		northeast		2741.95

		32		female		29.7		0		no		northwest		4357.04

		39		male		29.9		1		yes		northeast		22462.04

		25		female		26.8		2		no		northwest		4189.11

		48		female		33.3		0		no		southeast		8283.68

		47		female		27.6		2		yes		northwest		24535.7

		18		female		21.7		0		yes		northeast		14283.46

		18		male		30		1		no		southeast		1720.35

		61		male		36.3		1		yes		southwest		47403.88

		47		female		24.3		0		no		northeast		8534.67

		28		female		17.3		0		no		northeast		3732.63

		36		female		25.9		1		no		southwest		5472.45

		20		male		39.4		2		yes		southwest		38344.57

		44		male		34.3		1		no		southeast		7147.47

		38		female		20		2		no		northeast		7133.9

		19		male		34.9		0		yes		southwest		34828.65

		21		male		23.2		0		no		southeast		1515.34

		46		male		25.7		3		no		northwest		9301.89

		58		male		25.2		0		no		northeast		11931.13

		20		male		22		1		no		southwest		1964.78

		18		male		26.1		0		no		northeast		1708.93

		28		female		26.5		2		no		southeast		4340.44

		33		male		27.5		2		no		northwest		5261.47

		19		female		25.7		1		no		northwest		2710.83

		45		male		30.4		0		yes		southeast		62592.87

		62		male		30.9		3		yes		northwest		46718.16

		25		female		20.8		1		no		southwest		3208.79

		43		male		27.8		0		yes		southwest		37829.72

		42		male		24.6		2		yes		northeast		21259.38

		24		female		27.7		0		no		southeast		2464.62

		29		female		21.9		0		yes		northeast		16115.3

		32		male		28.1		4		yes		northwest		21472.48

		25		female		30.2		0		yes		southwest		33900.65

		41		male		32.2		2		no		southwest		6875.96

		42		male		26.3		1		no		northwest		6940.91

		33		female		26.7		0		no		northwest		4571.41

		34		male		42.9		1		no		southwest		4536.26

		19		female		34.7		2		yes		southwest		36397.58

		30		female		23.7		3		yes		northwest		18765.88

		18		male		28.3		1		no		northeast		11272.33

		19		female		20.6		0		no		southwest		1731.68

		18		male		53.1		0		no		southeast		1163.46

		35		male		39.7		4		no		northeast		19496.72

		39		female		26.3		2		no		northwest		7201.7

		31		male		31.1		3		no		northwest		5425.02

		62		male		26.7		0		yes		northeast		28101.33

		62		male		38.8		0		no		southeast		12981.35

		42		female		40.4		2		yes		southeast		43896.38

		31		male		25.9		1		no		northwest		4239.89

		61		male		33.5		0		no		northeast		13143.34

		42		female		32.9		0		no		northeast		7050.02

		51		male		30		1		no		southeast		9377.9

		23		female		24.2		2		no		northeast		22395.74

		52		male		38.6		2		no		southwest		10325.21

		57		female		25.7		2		no		southeast		12629.17

		23		female		33.4		0		no		southwest		10795.94

		52		female		44.7		3		no		southwest		11411.69

		50		male		31		3		no		northwest		10600.55

		18		female		31.9		0		no		northeast		2205.98

		18		female		36.9		0		no		southeast		1629.83

		21		female		25.8		0		no		southwest		2007.95

		61		female		29.1		0		yes		northwest		29141.36






Sheet1

		age		sex		bmi		children		smoker		region		expenses

		19		0		27.9		0		1		3		16884.92

		18		1		33.8		1		0		2		1725.55

		28		1		33		3		0		2		4449.46

		33		1		22.7		0		0		1		21984.47

		32		1		28.9		0		0		1		3866.86

		31		0		25.7		0		0		2		3756.62

		46		0		33.4		1		0		2		8240.59

		37		0		27.7		3		0		1		7281.51

		37		1		29.8		2		0		0		6406.41






Sheet1

		age		sex		bmi		children		smoker		region		expenses				age		bmi		children		expenses		sex_female		sex_male		smoker_no		smoker_yes		region_northeast		region_northwest		region_southeast		region_southwest

		19		0		27.9		0		1		3		16884.92				19		27.9		0		16884.92		1		0		0		1		0		0		0		1

		18		1		33.8		1		0		2		1725.55				18		33.8		1		1725.55		0		1		1		0		0		0		1		0

		28		1		33		3		0		2		4449.46				28		33		3		4449.46		0		1		1		0		0		0		1		0

		33		1		22.7		0		0		1		21984.47				33		22.7		0		21984.47		0		1		1		0		0		1		0		0

		32		1		28.9		0		0		1		3866.86				32		28.9		0		3866.86		0		1		1		0		0		1		0		0

		31		0		25.7		0		0		2		3756.62				31		25.7		0		3756.62		1		0		1		0		0		0		1		0

		46		0		33.4		1		0		2		8240.59				46		33.4		1		8240.59		1		0		1		0		0		0		1		0

		37		0		27.7		3		0		1		7281.51				37		27.7		3		7281.51		1		0		1		0		0		1		0		0

		37		1		29.8		2		0		0		6406.41				37		29.8		2		6406.41		0		1		1		0		1		0		0		0







2.2. Data Imputation

10

Some of datasets contains missing values where true values can not be traced.

Causes:  Incomplete data entry, Save malfunction, …

Common solutions:
(1) Delete missing values. 

Advantage: all remaining values are true values.
Drawback: not feasible when data size is small.

(2) Impute the missing values with estimated values. 
Advantage: best utilize all available information.
Drawback: imputed values may not accurately describe the missing values, time-consuming, …



2.3. Data Balancing

11

Some of datasets exhibits imbalanced nature where majority values are the same 
(e.g., 99% of policyholders do not report claims).

Traditional ML models evaluated by classical metrics may not 
be the ideal solution by the business perspective.

Common solutions:
(1) Increase the weights of minority class. 
(2) Over-sampling on minority class/Down-sampling on majority class. [12]
(3) Create a model ensemble (multiple models weighted on prediction).
(4) Special loss metrics for gradient-based models.
(5) …

Fig. Spatial illustration of unbalanced 
datasets (a) and balanced datasets (b). [12]

[12] Batista, G. E., Prati, R. C., & Monard, M. C. (2004). A study of the behavior of several methods for balancing machine learning training data. ACM SIGKDD explorations newsletter, 6(1), 
20-29.



2.4. Data Scaling

12

Scaling intends to transform data to fit specific scale so it may converge more easily. Incorporated 
Scaling methods:

2.4.1. Standardize

2.4.2. Normalize

2.4.3. Robust Scaling

2.4.4. Min-Max Scaling

2.4.5. Power Transformer

2.4.6. Winsorization



2.5. Feature Selection

13

Modern datasets have hundreds of (or even more) features with exploding size.

However, some of them may be reductant or irrelevant, which may decrease the model performance 
while still takes long training time. One of the solution is using feature selection to select only subset 
of features for model training.

Common categories of feature selection [20]:
1. Filter: use statistical analysis in only feature space
2. Wrapper: train a model on feature subsets and use performance as selection criteria.
3. Embedded: embed feature importance into model training and use as selection criteria.
4. Hybrid: combine filter and wrapper for feature selection.

[20] Chandrashekar, G., & Sahin, F. (2014). A survey on feature selection methods. Computers & Electrical Engineering, 40(1), 16-28.



2.6.1. Classification Models

14

Incorporated Classification models:

2.6.1.1. Linear Models
Logistic Regression, Stochastic Gradient Descent, 
Generalized Additive Models (GAM) [38]

2.6.1.2. Tree Models
Decision Tree, Extra Trees, Random Forest, Adaboost [28], 
Hist Gradient Boosting, Light Gradient Boosting Machine (LightGBM) [36],
Extreme Gradient Boosting (XGBoost) [37]

2.6.1.3. Nearest Neighbors
K Nearest Neighbors

2.6.1.4. Support Vector Machine
Linear SVM [30], Kernel SVM [31]

Fig. Support Vector Machine [32]

Fig. Decision Tree Split [29]

Fig. Random Forest [41]

[28] Hastie, T., Rosset, S., Zhu, J. & Zou, H. Multi-class adaboost. Statistics and its Interface 2, 349–360 (2009).
[29] Safavian, S. R. & Landgrebe, D. A survey of decision tree classifier methodology. IEEE transactions on systems, man, and cybernetics 21, 660–674 (1991).
[30] Fan, R.-E., Chang, K.-W., Hsieh, C.-J., Wang, X.-R. & Lin, C.-J. Liblinear: A library for large linear classification. the Journal of machine Learning research 9, 1871–1874 (2008).
[31] Chang, C.-C. & Lin, C.-J. Libsvm: a library for support vector machines. ACM transactions on intelligent systems and technology (TIST) 2, 1–27 (2011).
[32] https://medium.com/@viveksalunkhe80/support-vector-machine-svm-88f360ff5f38
[36] Ke, G., Meng, Q., Finley, T., Wang, T., Chen, W., Ma, W., ... & Liu, T. Y. (2017). Lightgbm: A highly efficient gradient boosting decision tree. Advances in neural information processing systems, 30.
[37] Chen, T., & Guestrin, C. (2016, August). Xgboost: A scalable tree boosting system. In Proceedings of the 22nd acm sigkdd international conference on knowledge discovery and data mining (pp. 785-794).
[38] Servén D., Brummitt C. (2018). pyGAM: Generalized Additive Models in Python. Zenodo. DOI: 10.5281/zenodo.1208723
[41] https://www.freecodecamp.org/news/how-to-use-the-tree-based-algorithm-for-machine-learning/

https://medium.com/@viveksalunkhe80/support-vector-machine-svm-88f360ff5f38
http://doi.org/10.5281/zenodo.1208723
https://www.freecodecamp.org/news/how-to-use-the-tree-based-algorithm-for-machine-learning/
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Incorporated Classification models:

2.6.1.5. Naïve Bayes (NB)
Bernoulli NB, Gaussian NB, Multinomial NB

2.6.1.6. Discriminant Analysis 
Linear Discriminant Analysis (LDA), 
Quadratic Discriminant Analysis (QDA)

2.6.1.7. Others
Multi-Layer Perception (MLP), 
Passive Aggressive (PA)

Fig. Illustration of LDA

Fig. Illustration of QDA[42]

Fig. Multi-Layer Perceptron [33]

[33] Gardner, M. W. & Dorling, S. Artificial neural networks (the multilayer perceptron)—a review of applications in the atmospheric sciences. Atmospheric environment 32, 2627–2636 
(1998).
[42] https://online.stat.psu.edu/stat508/book/export/html/696

https://online.stat.psu.edu/stat508/book/export/html/696


2.6.2. Regression Models

16

Incorporated Regression models:

2.6.2.1. Linear Models
Linear Regression, Lasso Regression, Ridge Regression, 
ElasticNet, Bayesian Ridge Regression [34], Adaboost, 
ARD Regression, SGD, Generalized Additive Models (GAM) [38]

2.6.2.2. Tree Models
Decision Tree, Extra Trees, Random Forest, 
Hist Gradient Boosting, 
Light Gradient Boosting Machine (LightGBM) [36],
Extreme Gradient Boosting (XGBoost) [37]

2.6.1.3. Support Vector Machine
Linear SVM [30], Kernel SVM [31]

Fig. ElasticNet [43]

Fig. Adaboost [44]

[30] Fan, R.-E., Chang, K.-W., Hsieh, C.-J., Wang, X.-R. & Lin, C.-J. Liblinear: A library for large linear classification. the Journal of machine Learning research 9, 1871–1874 (2008).
[31] Chang, C.-C. & Lin, C.-J. Libsvm: a library for support vector machines. ACM transactions on intelligent systems and technology (TIST) 2, 1–27 (2011).
[36] Ke, G., Meng, Q., Finley, T., Wang, T., Chen, W., Ma, W., ... & Liu, T. Y. (2017). Lightgbm: A highly efficient gradient boosting decision tree. Advances in neural information processing systems, 30.
[37] Chen, T., & Guestrin, C. (2016, August). Xgboost: A scalable tree boosting system. In Proceedings of the 22nd acm sigkdd international conference on knowledge discovery and data mining (pp. 785-794).
[38] Servén D., Brummitt C. (2018). pyGAM: Generalized Additive Models in Python. Zenodo. DOI: 10.5281/zenodo.1208723
[41] https://www.freecodecamp.org/news/how-to-use-the-tree-based-algorithm-for-machine-learning/
[43] https://towardsdatascience.com/from-linear-regression-to-ridge-regression-the-lasso-and-the-elastic-net-4eaecaf5f7e6
[44] https://towardsdatascience.com/understanding-adaboost-2f94f22d5bfe

http://doi.org/10.5281/zenodo.1208723
https://www.freecodecamp.org/news/how-to-use-the-tree-based-algorithm-for-machine-learning/
https://towardsdatascience.com/from-linear-regression-to-ridge-regression-the-lasso-and-the-elastic-net-4eaecaf5f7e6
https://towardsdatascience.com/understanding-adaboost-2f94f22d5bfe


2.6.2. Regression Models
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Incorporated Regression models:

2.6.2.4. Nearest Neighbors
K Nearest Neighbors

2.6.2.5. Others
Gaussian Process [35], 
Multi-Layer Perception (MLP)

Fig. kNN [45]

[35] Wang, J. An intuitive tutorial to gaussian processes regression. arXiv preprint arXiv:2009.10862 (2020).
[45] https://towardsdatascience.com/knn-visualization-in-just-13-lines-of-code-32820d72c6b6

https://towardsdatascience.com/knn-visualization-in-just-13-lines-of-code-32820d72c6b6
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To connect all preprocessing methods and models with hyperparameter 
space, we use ray.tune [47] for model selection and hyperparameter 
optimization.

ray.tune is a scalable Python package to conduct experiments on 
hyperparameter tuning with all common ML model structures (scikit-
learn [39], TensorFlow [48], PyTorch [49], …) with search algorithms like 
Optuna [50], HyperOpt [51], …

[39] Pedregosa, F., Varoquaux, G., Gramfort, A., Michel, V., Thirion, B., Grisel, O., ... & Duchesnay, E. (2011). Scikit-learn: Machine learning in Python. the Journal of machine Learning research, 12, 2825-2830.
[47] Liaw, R., Liang, E., Nishihara, R., Moritz, P., Gonzalez, J. E., & Stoica, I. (2018). Tune: A research platform for distributed model selection and training. arXiv preprint arXiv:1807.05118.
[48] Abadi, M., Barham, P., Chen, J., Chen, Z., Davis, A., Dean, J., ... & Zheng, X. (2016). {TensorFlow}: a system for {Large-Scale} machine learning. In 12th USENIX symposium on operating systems design and implementation (OSDI 16) (pp. 265-283).
[49] Paszke, A., Gross, S., Massa, F., Lerer, A., Bradbury, J., Chanan, G., ... & Chintala, S. (2019). Pytorch: An imperative style, high-performance deep learning library. Advances in neural information processing systems, 32.
[50] Akiba, T., Sano, S., Yanase, T., Ohta, T., & Koyama, M. (2019, July). Optuna: A next-generation hyperparameter optimization framework. In Proceedings of the 25th ACM SIGKDD international conference on knowledge discovery & data mining (pp. 2623-2631).
[51] Bergstra, J., Yamins, D., & Cox, D. D. (2013, June). Hyperopt: A python library for optimizing the hyperparameters of machine learning algorithms. In Proceedings of the 12th Python in science conference (Vol. 13, p. 20).
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Fig. Report training process

Fig. Store evaluation experiments



2.7. Model Selection & 
Hyperparameter Optimization
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Fig. Record optimal setting for checking

Fig. Store trained pipelines



2.7.1. Model Ensemble
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To fight with data imbalance, model ensemble is another common solution, which is included in the 
pipeline.

Three commonly-used model ensembles are included:

1. Stacking
Models are trained parallelly on all train sets, but predictions are weighted as final prediction.

2. Bagging
Models are trained on subsets of train sets, and weighted predictions as final prediction.

3. Boosting
Models are trained on error of past models, and all predictions summed as final prediction.



3. Live Experiments
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3.1. Heart Failure Prediction (Classification)

(1) One-line command job

(2) Package-style usage



4. Summary & Future
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Summary:
(1) Provide a workable pipeline/framework for AutoML tasks.
(2) Performance and efficiency of the pipeline for small datasets are at acceptable level.
(3) For further improvement on accuracy, increase the time budget to allow more search & 
evaluations; or use current results as baseline to limit further search space.

Future:
(1) Modify the search space to allow faster training; Develop/Apply better search algorithm;
(2) Find an applicable Neural Architecture Search (NAS) algorithm and hyperparameter 
optimization algorithm to expand allowed tasks.
(3) AutoML usually is time-consuming, computational-expansive, thus, train on large 
datasets are not feasible, which limits its applications. Apply Few-shot, One-shot idea to 
improve efficiency.
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All code files, report and presentations are available at: https://github.com/PanyiDong/My_AutoML.git

Tutorials on installment, usage 
are all available at the page.

https://github.com/PanyiDong/My_AutoML.git


Thanks!
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Questions
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