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⼤數據分析 (Big Data Analytics) 課ࣨۆӣ۬ਵةϯࡏקკ系ࣚ 4 ֞課ࣨЋҮϤ֞땾ө系ࣚ課
ࣨউଔВ：資ॖ科學땹⼤數據分析땹⼤數據分析⾦融科િ땹тৡਃր⼤數據分析땾خࢣ

૦ॆ課ӳ學ТД࠲ᇺଔ֔땹ॆՖ上֞ض課ϵЗՖ߳ϡϯࡏקკ⼤數據分析؝ѢϡՖ߳ө

րҩएિ৺땾

⼤數據分析課ࣨϡӏϺࣕݦϧຼनॆ課ӳ學Т學ݶᲟچϯࡏקკ⼤數據分析өҩएղ

рАёॾݑࢩয়۷땾ϣТބݠՋถᄹϯࡏקკϡёॾ҈౦땹Ґ֔ϤށЧӔϯࡏקკ（ొۛח學

Ѣ෬ХҩएҰҷਜ（यڗղԆՒ땾⼤數據分析Ԇ۪՜ϡўՓొӜтܮю⼤數據分析Ҳۗ間ϡդ（ݶ

學Ӫ߸科學ϡ߳؏Ւ科學땾ϣТՋڌ數據分析ϧϤ֞ᑦय⼤ڈՋۛ֊ถᄹ땹ॉѴчВݶ學（ڌ

ถᄹ⼤數據分析Ԇ٧ϺϡՖ߳資ॖٶՆࢣઆհࣨ땹ڋምϩϭ⼤數據؊땹࠵ף, ֘֊ϡӻࡔؒ
Ӹؿ땹ҷਜयڌ學ݶϡ資ॖ分析ࢣઆԆ٧Ϻϡ۠ҡעܛࢾ땹т學ݶઆपଈಁ땹ࣶॣϡр௳

५땾چ資ॖ分析рѮҺϡঽՒՖ߳Ւϡࣶ땹тࢅઆѮϡࣞփࢣિ৺ۉ

ϣТՋۛ֊ถᄹ⼤數據ӏϺ෬Х資൹系यિ৺Ұ Apache Spark, PyTorch юࣅஔܛڗિ৺т
۠ҡ⼤數據ҷਜ學ݶ分析ПԆ٧Ϻϡ分ਃ, 分৭ࣞюԫҺ分析Ӓҩԇעܛࢾ땾ө課ࣨॆޠ
課ӳ學ТД࠲學ݶᲟچϯࡏקკ⼤數據分析ϡՖ߳෬Хҩए땹ଝЪ期Ћ期எࡥփϵࣶ學ݶ

њҺ땹ॉ࣮؏۬ਵةϯࡏקკ系ࣚ課ࣨϡՐܮ땹ө課ࣨՋۄ൰資ॖॉϺ٩ॆ課ӳ學т 3-4 ϯ
ВϤੈϵ֔ӑ⼤數據分析ϡ學期ਃੈ࠽ڌ땾۠ਃੈЩтЌغݔतҲҡ؝Ѣ֛ҮϤ：(1) ⾦融ࣞ
(2) ҰࣅАक़ሌো땹ϬՂϭࡈ GCP ۧ AWS땹ۧਗ⼤ӪܛЋХϡ GPU ิϭࣅϵՖњ⼤數據分析ϡ
系यԏӸ땾ө課ࣨՋ՞ݱڳ༰ҩԇ⼤數據分析ϡ۪וؿ՜：ЋҼ⾦ౙюݑࢩ科િ땹тᲟݦچӻוؿ

яӣ⼤數據分析؝Ѣϡ҈౦땾



1 ᇳ課۬٪न۬資൹

• ᇳ課۬ᇳ：⧸ᏰѦज

• 上課П間：ҽ֯ܓ期ض上ݫ 09：10 - 12：00

• 上課ъѴ：⼤ঌ 1 ঌ 200102

• ۬ᇳࠖՂਿ：ӪܛЋХՃঌӏࠖۺՂਿ

• Ӫӆ：02-2939-3091 分ҷ：63379࠶

• Ӫпഃֱ：jong at g.nccu.edu.tw.

• ۬ᇳ⪀ྒྷП間：ҽܓѼЖݫ 01：00-04：00 ࣺۧৗП間（ЩଝЪٛ൹Ѐ૦ϵ֔ӑ）

• ϰϯԬ֬：http://www.cs.nccu.edu.tw/%7Ejong (Note: 僢:=%7E)

• 課ࣨन۬：TBA

• Ӫӆ：࠶分ҷ 62066

• Ӫпഃֱ：TBA

• न۬⪀ྒྷП間：TBA

• 課ࣨԬ֬：TBA

2 課ࣨࣕݦ學ݶњ߉

ө僯⼤數據分析僰課ࣨӏϺՋܮ 107 әՃ學期ӽӌѕ課ϡ僯資ॖ科學僰（طшᗭҾ٪）т 108
әϤ學期ӳПѕࠥϡ僯⼤數據分析⾦融科િ僰（યजଧҾ٪）ю 108 әՃ學期ڏՋѕࠥϡ僯ৡਃր
⼤數據分析僰（จউҾ٪）땾ԫࢣن૦ॆ課ӳ學ТЩтউଔ֞ضنॆغ課Ֆњ߳րϡϯࡏקკ⼤

數據分析ϡᓎՆܧҩएિД땹ॉҐ֔ϤށՋنҩएюિДڗѢϽ⾦融科િৡਃրϡ⼤數據

分析؝Ѣ땾

僯⼤數據分析僰課ࣨϧϤϰᵶآ僯資ॖ科學僰ᓎ課ю⾦融科િৡਃր分析؝Ѣ課ϡἔ땾ԫ

კю⼤數據分析ϡ෬Хөրҩएિ৺땹ࡏקϽϯݶՖ߳ϡ學࠲ө課ࣨϡӳ學ТДބغډϣТՋن

ϣТՋଝЪ期Ћࡥ期எࡥփࣶॆ課ӳ學Тяӣө課ࣨڂϡ學ٱݶતח땾ВϩҐ֔Ϥށёჟ學т

੨Ѣϡݦϡ땹ॆ課ӳ學ТՋт 3-5 ϯВϤੈଝЪЌੈݔ؏Ӄޮϵ֔ӑ學期؝࠽ڌѢѤਪϡԏӸ땹яӣ
分ੈњٗੈ؏ϣТخϺ٩۠ੈ٧ϺӳПϭ資൹િ৺ю݈資൹િ৺ੈ؏ϵёჟᑦལ⼤數據分析ϡࠆ

Ұߣحࣅ땹ϣТՋϺ٩۠ਃੈϬҩԇՂϭܛڗД߉數據分析Ԇ٧Ҷ⼤ࠀچ땾Вϩݑ GCP ۧ AWS 上
ۧਗ⼤ӪܛЋХϡ GPU ิϭߣحࣅ上ϵ֔ӑ⼤數據資ॖϡ分析땾ॆ課ӳ學Т۠ੈՋӈϺ٩ऊրॾ
ю߳؏땹т（ϡܴṩոࡱቓڀחҶܴొڋ）ՆٶПԆՋӰϡ資ॖӻࢣ數據分析р௳આप⼤

൰ϡ⼤數據資ॖۄփԆ٧ϡՖ߳ࣨଔ땾۠ਃੈՋтө課ࣨԆࣞחࢅ땿ࣶॣݶ分析આपϡ學

ࠥԎѤਪϵ֔ӑ分析ԏӸ땹ॉՖњрѮҺϡچ५מॾ땾



ϣТ۠ੈޠϬ期ЋܓࡥՖњөъஔϰϯӪ߸ଝЪ Apache Spark 上ϡб數據資ॖϡࣞߣح
分析땹ॉД࠲Ґ֔ϤށϬ期எܓࡥࣶ۠ੈϬՂϭߣحࣅҰ GCP ۧ AWS 上ۧغतϬਗ⼤Ӫܛ
ЋХϡิϭࣅ GPU तغ上ߣح Apach Spark т PyTorch ϵՖњՐя؝ϡ⼤數據ϡ分析땹ࣞ
Һچ५юॾ땾學期࠽ڌ期ЋثԠߊܩ期எثԠю܉Ӱڂߊܩ֍۠ੈӔЧӔղԆڪѢӪ߸ۧࣅ

ஔߣحϡ系यஂݥ分析ࢣઆПղڪѢעܛࢾൻӑԆ٧Ϻϡр⼤ܛڌП間જրڪѢץ땹ॉऊրߖ

чۉࠆѮઆपϬۉܘۉץϡ分析ࣕݿ땾خࢣ૦۠ਃੈݢѢ GitHub ூր؏ӸѕёߣحϵՖњਃੈ
ԏҝ࠽ڌϡ٧٩分析ࣨޮ߳؏юࣞփ땹GitHub Ֆ࠽ڌѢϡதࣛՖ߳ՒՋЀࣚ֊۠ੈϬ學期ڪߣح
њѮϡԪ分উ據땾خࢣ૦۠ੈغत Python Ӫ߸ࣨޮަࡷϵՖњਃੈ࠽ڌ땾ө課ࣨՋڗѢਗ⼤Ԇۄ
൰ϡ Moodle ѕԦޮ學ߣحݶϵ֔ӑ課ࣨϡ資൹分ӐҾ٪땹न۬юॆ課ӳ學Тϡ௴қ땾數״學حݶ
ߣ Moodle 上ӳ學ТҠқࣛЎՋԵӸϰϯ學期حПњࢎ分ϡӏϺউ據땾

3 課ࣨ⼤綱

1. ә 1 ќ期：09/12ܓ

• 課ࣨӏ：AI 資ॖ科學ю⼤數據分析ঐܧ  

– ա AI Ͻ⼤數據分析

– Moodle 數״學ߣحݶ

– 學期ਃੈԏӸ࠽ڌϡЧӔ  

• ：ࣕݦݶԎႰ५學ݿ
數״學ݶ Moodle Ѣڪ分ੈߣح
  ЧӔө課ࣨю資ॖ科學؝Ѣ課ࣨϡդܮՒ
  ਲܧ AI ю⼤數據分析ϡդܮՒೝӑ
  Ⴐ५ݦ܉ࡥݱ 11 ࡥݱӛၘ 1   

2. ә 2 ќ期：09/19ܓ

• 課ࣨӏ：ҷਜ學ݶ 4 ⼤৭Թถᄹ

– ถᄹҷਜ學ݶ৭ԹೝՒొྴޮ땹ྴޮ땹݈ྴޮۉخ學ݶ

– Ґ֔ϤށᲟچᖾೀ分析分৭學ݶϡೝՒ

– GCP Ղϭࣅюਗ⼤ GPU ิϭࣅ॥ਪϡڪѢЧӔ

• ：ࣕݦݶԎႰ५學ݿ
ղՐ௴間ϡೝՒҡ৭Թт۠ݶถҷਜ學ࡼ

學期ਃੈ࠽ڌՂϭߣحࣅ GCP ਗ⼤ GPU ิϭࣅ॥ਪϡ౿Ӹ
т學期ਃੈॄ࠽ڌӳѕё॥ਪ GitHub ϡܖށए
Ⴐ५ݦ܉ࡥݱ 11 юࡥݱӛၘ 1

3. ә 3 ќ期：09/26ܓ



• 課ࣨӏ：學期ਃੈ؝࠽ڌѢुࣇҩएถᄹ

– ：ڂАक़ሌԹ⾦融ࣞЧӔࡈ

– ถᄹुࣇАक़ሌԹՃؑ分৭ϡࡈ

– ⾦融ݿ數分৭ᖾೀ分析ࣞϡถᄹ

• ：ࣕݦݶԎႰ५學ݿ
課ࣨन۬ຼॆס課ӳ學ТᲟچ⼤數據分析Ԇڪ٧ѢϡՖ߳系यԏҝѕё॥ਪ：Apache Spark땹
PyTorch and OpenAI Gym

4. ә 4 ќ期：10/03ܓ

• 課ࣨӏ：ྴޮ學עܛࢾݶ (I)  

– Linear and Logistic Regression

– K-Nearest Neighbors (KNN)

– Apach Spark/MapReduce 

• ：ࣕݦݶԎႰ५學ݿ
分ੈՖњ

Ⴐ५ݿԎݦ܉ 1 Chap. 3-4 ݦ܉ࡥݱ 2 Chap. 8
Spark MLlib ޮᎧੀۦԏݶ

ә 5 ܓ     ќ期：10/10 （фઈќԦࡈ）

5. ә 6 ќ期：10/17ܓ

• 課ࣨӏ：ྴޮ學עܛࢾݶ (II) 

– Decision Trees

– Ensemble Learners: 

– Bagging

– Random Forests

– Boosting (Adaboost, Gradient Boost)

– Classification Trees vs. Regression Trees

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ 1, Chap. 8
ݦ܉Ԏݿ 2, Chap. 3
學ݶ Decision Trees ю Ensemble Learners עܛࢾ
Spark MLlib ޮᎧੀۦ

6. ә 7 ќ期：10/24ܓ

• 課ࣨӏ：ҷਜ學ݶઆपࢣץࢎ (I)



– Offline Training and Cross-Validation (CV)

– Online Testing and Bias-Variance Trade-Off

– Resampling and Bootstrapping

– Linear Model Selection and Regularization  

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ 1：Chap. 5-6
Ჟچ⼤數據分析Ֆ߳հࣨ學ݶઆपϡۉࠆિො

۬學課ࣨन۬ຼनॆ課ӳ學ТᲟچ GCP Ղϭࣅஔ॥ਪߣحϡ౿Ӹ
Scikit-Learn ޮᎧੀۦԏݶ

7. ә 8 ќ期：10/31ܓ

• 課ࣨӏ：ҷਜ學ݶઆपࢣץࢎ (II)

– ROC/AUC Ճؑ/Њؑ分৭ਜ਼מݩ

– ᖾೀ分析ϡ Mean-Square Error (MSE) ࣕݿ

– આपݱ數ׂݱڻ數ϡ߳߃

– Ќқۉҷਜ學ݶ (AutoML)

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݦ܉ࡥݱ 2 Chap. 6
Ჟچ⼤數據分析Ֆ߳հࣨ學ݶઆपۉࠆિො

Scikit-Learn ޮᎧੀۦԏݶ

8. ә 9 ќ期：11/07ܓ

• 課ࣨӏ：期Ћܓࡥ學期ਃੈ࠽ڌб數據資ॖࣶ

– ֔ӑ課ಶ 90 分ࡗѕԦޮ期Ћࡥփ

– উ٬ਃੈ֔܉ݥ٧٩ஂ࠽ڌӑٕҷٯб數據資ॖ分析ϡץࢎ

– ۠ੈ分Թ上ߊܩߣ學期ਃੈ࠽ڌϡԏӸ҈౦Ҿ٪ץࢎҵᢋ

9. ә 10 ќ期：11/14ܓ

• 課ࣨӏ：MAP/MLE ю Naïve Bayes

– ҷవ؆ֱҷవϡවݶ

– Bayes ю Naïve Bayes

– MAP = MLE x Prior

– Generative vs. Discriminate 分৭ਜՔॲ



• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ 2  Ԃٳܱ
Ჟچт Bayes ԎՆВঐبϡޮࡼ分৭ਜю Logistic Regression 分৭ਜϡೝ  
Spark MLlib/GraphX /GraphFrame ޮᎧੀۦԏݶ

10. ә 11 ќ期：11/21ܓ

• 課ࣨӏ：Bayesian Networks

– Ұڈଈಁ Bayes Nets Մܧ

– т Bayes Nets ϵ՜ Naïve Bayes ю Hidden Markov આप

– D-Separation and Markov Blanket   

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ 2  Ԃٳܱ
Ჟچт Bayes Nets 分৭ਜઆपϡࢣિොՄܧ
Spark MLlib/GraphX /GraphFrame ޮᎧੀۦԏݶ  

11. ә 12 ќ期：11/28ܓ

• 課ࣨӏྴ：ޮ݈ྴޮ分ਃ學ݶ

– Expectation Maximization (EM) עܛࢾ

– K-Means and Hierarchical Clustering

– Principal Components Analysis (PCM)

– Dimension Reduction

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ 2 Ԃٳܱ
ᲟچҰڗڈѢྴޮ EM ϵ֔ӑ分৭עܛࢾ

12. ә 13 ќ期：12/05ܓ

• 課ࣨӏ：Support Vector Machine (SVM) and Kernel Methods

– SVM Primal and Dual Forms

– Kernel Functions

– Kernel SVM

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ 1 Chap. 9
ݦ܉Ԏݿ 2 Ԃٳܱ
ᲟچҰࢣڈ (Kernel) SVM 分৭ਜ
Spark MLlib/SVM ޮᎧੀۦԏݶ
ৡਃրࡈАक़ሌোю⾦融科િݿ數ࣞϡбఞာԏݶ



13. ә 14 ќ期：12/12ܓ

• 課ࣨӏ：Artificial Neural Nets (ANNs) ӌԬ֣ړय৭ڃ

– ANNs

– Multilayer Neural Nets

– Backpropagation

– Gradient Descent Optimization

– MAP/MLE Training for ANN

• ：ࣕݦݶԎႰ५學ݿ

Ⴐ५ݿԎݦ܉ 2 Chap. 4 ղܱٳԂ
ᲟچҰࢣڈۉࠆ ANNs 分৭ਜ
PyTorch 系य՞ټԏݶ

14. ә 15 ќ期：12/19ܓ

• 課ࣨӏחۛ：學ݶ (Deep Learning) ถᄹ（I）

– ANNs vs. Deep Neural Nets

– Deep Convolutional Neural Nets (CNNs)

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ۛח學ࡥݱݶӛၘ 8 ՐդٳԂ
PyTorch 系यڪѢ౿Ӹ
ԏݶৡਃրࡈАक़ሌো⾦融ݿ數ࣞϡбఞာ

15. ә 16 ќ期：12/26ܓ

• 課ࣨӏחۛ：學ݶ (Deep Learning) ถᄹ (II)

– Deep Recurrent Neurla Nets

– Backpropagation with Time

– LSTM, GRU, etc

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ۛח學ࡥݱݶӛၘ 8 ՐդٳԂ
PyTorch 系यڪѢ౿Ӹ
ԏݶৡਃրࡈАक़ሌো⾦融ݿ數ࣞϡбఞာ

16. ә 17 ќ期：01/02ܓ

• 課ࣨӏۉخ：學ݶ (Reinforcement Learning) ֊֞ถᄹ

– Markov Decision Processes



– Value Interation vs. Policy Iteration

– Q-Learning

– TD-Learning

– Policy Gradient Method

– Deep Reinforcement Learning ֊֞ถᄹ

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ۉخ學ݦ܉ࡥݱݶ

ӛၘ؊ٳԂ

17. ә 18 ќ期：01/09ܓ

• 課ࣨӏ：

– Take-Home 48 hours 期எࡥ

– ਃੈ學期࠽ڌ分ੈثԠњҺߊܩ

• ：ࣕݦݶԎႰ५學ݿ
Ֆњ 48 бП Take-Home 期எࡥ
ϬԎ期झᰢ݀ 8-12 ܉ߊܩϡњҺ࠽ڌ學期ਃੈࠚ
Ֆњ學期ׅњܛڌ

4 （ӛၘ）ݦ܉ࡥݱݦ܉Ԏݿ

1. :（Ԃަٛ൹ٳ൰ܱۄӸۗొ）ݦ܉Ԏݿ

(a) An Introduction to Statistical Learning with Application in R,
G. James, D. Witten, T. Hastie, R. Tibshirani, Springer, 2014.
http://www-bcf.usc.edu/%7Egareth/ISL/

(b) Machine Learning, Tom M. Mitchell, McGraw-Hill, 1997
http://www.cs.cmu.edu/%7Etom/mlbook.html

2. ：ݦ܉ࡥݱ

(a) Anand Rajaraman, and Jeff Ullman, Mining of Massive Datasets by Jure Leskovec, 2nd Edition,
Cambridge University Press, 2014.
http://www.mmds.org/

(b) Kai Hwang, Cloud Computing for Machine Learning and Cognitive Applications, The MIT
Press, 2017.
https://mitpress.ublish.com/book/cloud-computing-machine-learning

(c) Hwang, Kai and Chen, Min, Big-Data Analytics for Cloud, IoT and Cognitive Computing,
Wiley, 2017.



(d) Provost, F. and Fawcett, T., Data Science for Business, O’Reilly Media, July, 2013.

(e) Karau, H., et al., Learning Spark - Lightning-Fast Data Analysis, O’Reilly Media, 2015.

(f) Grus, J., Data Science from Scratch, O’Reilly Media, July, 2015.

(g) Wittig, A. and Wittig, M, Amazon Web Services in Action, Manning, 2016.

(h) Geewax, J. ,Google Cloud Platform in Action, MEAP, Manning, 2018.

(i) Zheng, A., Mastering Feature Engineering: Principles and Techniques for Data Scientists,
O’Reilly Media, 2017.

(j) Pearl, J. and Mackenzie, D., The Book of Why: The New Science of Cause and Effect, Basic
Books, New York, 2018.

11. Ford, M., Architects of Intelligence: The truth about AI from the people building it,
Packt>, 2018.

3. ӛၘࡥݱ

(a) Big data taxonomy, Cloud Security Alliance (CSA), Technical Report, 2014.
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5 ۡӜѽ

ө學期上課ϡ期間В 2019/09/12 - 2020/01/09땹ॄڌϭ 18 ҧϡ上課（໐ৢ 10/10 фઈќϤҧ
期땹Ҿ٪Փޮ上課ҧ數Вࡈ 17 ҧ）땹Ϭϻ期間ϣТՋ֔ӑ 2 ҧϡࡥփ땹分ԹВ  11/07 ϡ期Ћࡥю
 01/09 ϡ期எࡥт״۠ץࢎᓎҩए學ݶఁ౦땹ҲҧࡥփՋ分Թ۠ዒϻ學期ׅњϡ 25冘땾期Ћࡥփ
Ջಶ 90 分ࡗѕԦޮࡥփ땹期எࡥփո  48  бПҵшࡥփ (Take-Home) प߱땾Ҳҧࡥփӳ
學ТЩт܉ڈۺࡥݱᕹ땹வю資ॖтଝЪӪ߸上Ԭྒྷߐ땾ՉϧҲҧࡥփЄ݁ЌѰࠂЌՖњ땹ϥ

Д࠲юղѪϯਲܧ⪀ྒྷ땾ԵҾ٪Ⴐ༮ё҈ϭڈۺЩДඌӑВП땹ӌЪࣶॣҰҺۆԏՋ⸄ӑ࠶ݾٺ

ӃٶՆ땾



6 ࢅ分ࣕࢎ

• 10% 上課՜҈ (ొч上課П Moodle (ܧϡਲߣح

• 40% 學期ਃੈ࠽ڌ (ొ期Ћ期எثԠю܉Ӱߊܩ)

• 25% 期Ћࡥփ

• 25% 期எࡥփ


