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Python Basics
Time Series Forecasting Methods

Outlier Detection Techniques
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Python Basics
pytorch
data processing library
measurement
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pytorch
installation: document:
tutorial: easy start LSTM examples

data processing library
pandas: process data frame
csv: read/write csv
xlsread, xlswrite: read/write xls, xlsx
pyodbc: execute SQL query

measurement
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https://pytorch.org/
https://pytorch.org/docs/stable/index.html
https://pytorch.org/tutorials/beginner/pytorch_with_examples.html
https://github.com/pytorch/examples/blob/master/time_sequence_prediction/train.py
https://github.com/pytorch/examples/blob/master/word_language_model/model.py

Time Series Forecasting Methods
ARIMA(p, d, q)
decomposition of time series
Linear+Nonlinear
freq. domain
Trend+Season+Holiday: Prophet (Facebook)
machine learning
XGBoost
LightGBM (Microsoft)
GPR: Gaussian process regression
neural networks
LSTM, GRU
WavNet
seq2seq
Self-boosted: DeepAR (Amazon)
attention mechanism: transformer
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Time Series Forecasting Methods

ARIMA(p, d, q)
wikipedia:
zhihu:
implementation:
statsmodels: arima acf = q, pacf = p
example:

(1 l) (- DX = (1 3 L) o
> [: lag operator; p;: params of AR part; 6;: params of MA part

» &;: error term, should be white noise
(independent, identically distributed variables sampled from a normal
distribution with zero mean)
test £; white noise , test &; stationary
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https://en.wikipedia.org/wiki/Autoregressive_integrated_moving_average
https://zhuanlan.zhihu.com/p/82741397
https://github.com/jsphLim/ARIMA
https://www.statsmodels.org/stable/generated/statsmodels.tsa.arima.model.ARIMA.html
https://www.statsmodels.org/devel/generated/statsmodels.tsa.stattools.acf.html
https://www.statsmodels.org/stable/generated/statsmodels.tsa.stattools.pacf.html
https://machinelearningmastery.com/arima-for-time-series-forecasting-with-python/
https://www.statsmodels.org/stable/generated/statsmodels.stats.diagnostic.acorr_ljungbox.html
https://www.statsmodels.org/dev/generated/statsmodels.tsa.stattools.adfuller.html

Time Series Forecasting Methods

decomposition of time series
Linear+Nonlinear

> y(t) = L(t) + N(t), where L(t) = 7 35 ., ¥(7), N(t) = y(t) — L(t)
> select T = L(t) satisfies Gaussian distribution = ARIMA model L(t) to fit L(t)
> L(t),[y(t—1),...,y(t — q)],[N(t — 1), ..., N(t — p)] = (NN, nonlinear kernel) y(t)

freq. domain

FD: Fourier decomposition

WD: wavelet decomposition

EMD: empirical mode decomposition

wikipedia: zhihu: implementation:

VMD: variational mode decomposition

paper: zhihu + implementation:
Trend+Season+Holiday: Prophet (Facebook) zhihu

definition
> y(t) = g(t) + s(t) + h(t) + ¢, where g(t): trend, s(t): season, h(t): holiday
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https://arxiv.org/pdf/1812.11526.pdf
https://en.wikipedia.org/wiki/Hilbert-Huang_transform
https://zhuanlan.zhihu.com/p/40005057
https://zhuanlan.zhihu.com/p/44833026
https://www.clear.rice.edu/elec301/Projects02/empiricalMode/code.html
ftp://ftp.math.ucla.edu/pub/camreport/cam13-22.pdf
https://zhuanlan.zhihu.com/p/66898788
https://peerj.com/preprints/3190.pdf
https://facebook.github.io/prophet/docs/quick_start.html
https://zhuanlan.zhihu.com/p/52330017

Time Series Forecasting Methods

machine learning

XGBoost
paper: document:
zhihu:
implementation:
example:

LightGBM (Microsoft)
paper: document:
zhihu:
example:

GPR: Gaussian process regression
book: sklearn:
zhihu:
implementation
example:
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https://arxiv.org/pdf/1603.02754.pdf
https://xgboost.readthedocs.io/en/latest/
https://zhuanlan.zhihu.com/p/58269560
https://www.zhihu.com/question/41354392
https://github.com/www5226448/Master-Machine-Learning/blob/master/5.Ensemble Methods/XGBoost/xgboost.py
https://www.kaggle.com/stuarthallows/using-xgboost-with-scikit-learn
https://machinelearningmastery.com/xgboost-for-time-series-forecasting/
https://www.kaggle.com/robikscube/tutorial-time-series-forecasting-with-xgboost
https://papers.nips.cc/paper/6907-lightgbm-a-highly-efficient-gradient-boosting-decision-tree.pdf
https://lightgbm.readthedocs.io/en/latest/Python-API.html
https://zhuanlan.zhihu.com/p/99069186
https://github.com/Microstrong0305/WeChat-zhihu-csdnblog-code/tree/master/Ensemble Learning/LightGBM
https://www.kaggle.com/shixw125/1st-place-lgb-model-public-0-506-private-0-511
http://www.gaussianprocess.org/gpml/chapters/RW.pdf
https://scikit-learn.org/stable/modules/generated/sklearn.gaussian_process.GaussianProcessRegressor.html
https://zhuanlan.zhihu.com/p/31203558
https://zhuanlan.zhihu.com/p/27554656
https://www.zhihu.com/question/46631426/answer/122929183
http://gregorygundersen.com/blog/2019/06/27/gp-regression/
https://scikit-learn.org/stable/auto_examples/gaussian_process/plot_gpr_noisy.html
https://www.kaggle.com/residentmario/gaussian-process-regression-and-classification

Time Series Forecasting Methods

neural networks

GRU

wikipedia: document:

blog implementation:
WavNet (DeepMind)

paper:

zhihu example:
seq2seq

zhihu implementation

example:

attention mechanism: transformer

paper
example
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https://en.wikipedia.org/wiki/Gated_recurrent_unit
https://pytorch.org/docs/stable/generated/torch.nn.GRU.html
https://blog.floydhub.com/gru-with-pytorch/
https://github.com/emadRad/lstm-gru-pytorch/blob/master/lstm_gru.ipynb
https://arxiv.org/pdf/1609.03499.pdf
https://zhuanlan.zhihu.com/p/51359150
https://github.com/sjvasquez/web-traffic-forecasting
https://github.com/buriburisuri/speech-to-text-wavenet
https://zhuanlan.zhihu.com/p/51383402
https://github.com/bentrevett/pytorch-seq2seq/blob/master/5 - Convolutional Sequence to Sequence Learning.ipynb
https://github.com/wmathor/nlp-tutorial/blob/master/4-1.Seq2Seq/seq2seq_torch.py
https://github.com/JEddy92/TimeSeries_Seq2Seq/blob/master/notebooks/TS_Seq2Seq_Intro.ipynb
https://arxiv.org/pdf/1706.03762.pdf
https://pytorch.org/tutorials/beginner/transformer_tutorial.html

Outlier Detection Techniques

visualization: tableau
Z-score
DBSCAN

isolation forest

reading

B

How to Identify Outliers in your Data

[3

A Brief Overview of Outlier Detection Techniques

B

Four Techniques for Outlier Detection
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https://machinelearningmastery.com/how-to-identify-outliers-in-your-data/
https://towardsdatascience.com/a-brief-overview-of-outlier-detection-techniques-1e0b2c19e561
https://www.kdnuggets.com/2018/12/four-techniques-outlier-detection.html?spm=a2c6h.12873639.0.0.4a985e366DBKgI

Outlier Detection Techniques

visualization: tableau
installation:
tutorial:

Z-score: assume Gaussian distribution

> z; = % where data x;, p = Y x;/N, 0 = Y (x; — p)?/(N — 1)

» For abnormal value |z;| > z, where zy, should always be 2.5, 3.0 or 3.5

DBSCAN
wikipedia:
sklearn:
example:

isolation forest
description:
implementation:
sklearn:
example:
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https://www.tableau.com/products/desktop
https://help.tableau.com/current/guides/get-started-tutorial/en-us/get-started-tutorial-connect.htm
https://www.tutorialspoint.com/tableau/index.htm
https://en.wikipedia.org/wiki/DBSCAN
https://scikit-learn.org/stable/modules/generated/sklearn.cluster.DBSCAN.html
https://scikit-learn.org/stable/auto_examples/cluster/plot_dbscan.html
http://www.ncsa.illinois.edu/Conferences/LSST18/assets/pdfs/hariri_forest.pdf
https://arpitbhayani.me/blogs/isolation-forest
https://github.com/Divya-Bhargavi/isolation-forest/blob/master/iforest.py
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.IsolationForest.html
https://scikit-learn.org/stable/auto_examples/ensemble/plot_isolation_forest.html

