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MAS109  Introduction to Linear Algebra
2013 Spring

Instructors

Prof. G. Choe: choe@ euchid kaisiac ke, x- 2725, Building Eb. Room 3405, Coordinabor
Frol. A, Schweizer: schweizer® KasLac kr, x- 2793, Building E2. Hoom 2208

Prof. T. Matsumura: tomoematsunurat® kaist.ac kr, x= 27360, Boilding E2, Room 3210
TA: highseeker@kaist.ac.kr, x- 2773, Buikling E2, Room 3208

Course Crulline

Lincar Algebm is widely used in physics, chemisiry. biclogy, compuler science, engineenng,
ceommcs, ikance, insurance, amd busimess. This course covers lisear independence, vector
space, basiz, dimension, inverse matna. determinant, linear transiormations, @k, cigenvalue,
cigenvecion orthegonal matrix, diagonalization, LU-decomposition, QR-decomposition and
sipgular valee decomposition. The goal of this course i3 o leam how o solve syslems ol

lincar equations wilh practical applications i mand

Textlsook
“Contemporary Linear Algebra™,
by H. Anton and B.C. Bushy. John Wiley & Sons. Inc

Exvahumtion

Midterm (404 b, Fimal (4091, HomeworkiCuiel 1005 ), Class Attendanced 1 (K]

Stuglents who mass either midierm or final exam will get the final grade T

Course grades will be determined by a relative scale based only on scores of first-time inkers
For repeabers, the possible highest course grade is B+,

Homework submission
You do not have 1o hand in vour homework and instead you practice with n-th week's

homework 1o prepare for (ne] -5 week's quiz

IHzcussion Soctien
There will be a one-hour discussion section cach week excepl for the first and second week,

Each section is run by a TA and sccommeosdates shout 30 persons

Course Homepage
Login the KLMS website { hitpoificms kaist ac kr j, alber that, click the “my class™ menu

APPLIED
STATISTICS

REBECCA M. M-VARNER

Multivariate statistik.

We will see: Linear Multiple Linear Regression Multiple Logistic Regression Multivariate Variance Analysis (MANOVA) Factor Analysismultiple Linear Regression Linear regression is a dependency method that analyzes the relationship between a dependent variable and two or more independent variables. To recapitulate, here are some key
conclusions: the goal of multivariate analysis is to find patterns and correlations between several variables simultaneously multivariate analysis is especially useful for analyzing complex data sets, allowing you to gain a deeper understanding of your data and how it relates to real. - WORLD POPULATION There are two types of multivariate analysis
techniques: dependency techniques, which analyze the cause and effect relationships between variables and interdependence techniques, which explore the structure of a set of key multivariate analysis data include multiple linear regression, multiple logistic regression, multiple logistic regression. Manova, Factor Analysis and Cluster Analysis ", to
name just a few, what now? A binary result is one where there are only two possible results; or the event occurs (1) or does not have (0). Interdependence when we use the terms "dependence" and "dependency"”, "we refer to different types of relationships within the data. If you were working in marketing, you could use cluster analysis to define
different groups of customers who could benefit from more specific campaigns. You can use MANOVA to measure the effect of several design combinations on both rocket speed and the amount of carbon dioxide it emits. You can find a high degree of correlation between each of these variables and, therefore, reduce them to the single "economic
state". You can also have data on noC noC .ogima nu a otcudorp le nadneimocer euq se elbaborp nat ©Auq y ,otcudorp otreiC nu atsug sel otnjAuc ,etneilc la oicivres le noc nabatse secilef >} >} rp
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odatcefa aev es etnemelbaborP .ocig3Aloce y odipjAr rep°As etehoc nu riurtsnoc arap n3Aisim anu ne ,Atse euq aAreinegni ed aserpme anu arap ajabart euq enigaml .etneidneped elbairav al ne sotcefe sus ne nereifid om3Ac rarapmoc arap setneidnepedni selbairav sal ed senoicanibmoc sairav odnavresbo jAtse ,AVONAM sisiljAna le nE .ocir© Amun
rolav nu ereiugda y etnemavitatitnauc edim es acirt©Am elbairav anU .sopurg sorto ne selbairav sal euq As ertne seralimis sjAm naes rets?Alc nu ne selbairav sal euq se ovitejbo le ,sopurg ne sotad sol rapurga lA .sopurg setnerefid ne sotad ed sotnup sol ertne aicnatsid al azilana rets?Alc ertne aicnatsid al. .etneulcretni e retsulcartnl aicnatsid ed
sonimr©At ne edim es otsE .serotcaf sjAm sohcum atneuc ne renet somebed ,sosicerp res arap raifnoc somaArdop etnemlaer euq le ne oledom nu raerc araP ;ojelpmoc otpecnoc nu sE .n3Allim rop setrap ne odidem onobrac ed odix3Aid le y ,aroh rop sortem3Alik ne dadicolev nos sacirt© Am setneidneped selbairav sus ,3F o ,2F ,1F omoc odazirogetac
,etehoc le ratnemila arap odazilitu elbitsubmoc ed 3M o 2M ,1M omoc odazirogetac ,setehoc ed roiretxe le arap odazilitu 3E o 2E ,1E lairetam omoc odazirogetac ,rotom ed opit :res naArdop sacir’Agetac setneidnepedni selbairav sus ,oiranecse etse nE ?onu noicces¢A oserger ed amitseotua ed olpmeje ortseun edreuceR .laer odnum la selbacilpa sjAm
ohcum nos erbucsed euq saedi sal ,odatluser omoc ,y ,erruco euq ol ed adallated siAm ohcum negami anu odnatnip iAtse ,selbairav selpitl?Am rarolpxe 1A .cte ,n3Aicapuco us ,evarg dulas ed n3Aicidnoc anu on o nagnet euq aes ay ,dade al omoc ,oledom us ne setneidnepedni selbairav ed dadeirav anu rasergni edeuP .n3Aitseuc ne selaudividni selbairav
sal etnemadauceda natneserper y narutpac serotcaf sotse ,n3Aicamrofni anugnin odneidrep jAtse on etnemlaer ,rotcaf olos nu a sotad ed sotnup soirav odicuder ah euqgnuA .etsujaerbos la selbitpecsus nos selbairav sadaisameD hours a person spends on Instagram. Instagram.The variables can be condensed in a single variable. It could make a
bivariated animals, comparing the following two variables: how many hours a person passes on Instagram its self -esteem score (measured using a self -esteem scale) you may or may not find a relationship between the two variables; However, you know that, in reality, self -esteem is a complex concept. Excess equipment is a modeling error that
occurs when a model adjusts too closely and specifically to a certain set of data, which makes future data sets less generalizable, and therefore potentially less accurate in the predictions than does. The analysis of factors works detecting sets of variables that correlate very well between sa. With Manova, it is important to be that the independent
variables are categories, while the dependent variables are of mismacter. It is also used for classification. Using Manova, I would try different combinations (for example, E1, M1, and F1 vs. to give a brief explanation: all dependentially depending on dependence are used when one or some of the variables depend on others. Only use the menad
clicking. a ¢¢List to demystify the multivariate animal? Its independent variables could be rainfall, temperature, amount of sunlight and amount of fertilizer to the ground. This should be small. E1, m3, and f1, and F1, etc.) to calculate the effect of all independent variables. Let's do it. 1. What is multivariate animals? In data analysis, we observe
different variables (or factors) and how many situations or results could affect. Each of these variables could be grouped into the ignic factor & € However, in reality, we know that self -esteem cannot be attributed to only factor. This will help you find the last design solution for your rocket. ANALYSIS OF ANALYSIS FACTORS OF FACTORS It is an
interdependence technique that seeks to seek Etaibavitum Louisno emoba & € ¢ tubou etki tuba lla, si: 0os.shoba m et: tubotte. selbairav fo tes a ot gninaem evig ot kees sdohtem ecnednepedretni ,rehtaR ?noitces ralucitrap a ot daeha piks ot tnaW.noitca ni sisylana etairavitlum fo selpmaxe emos evig osla 11AAA¢eW :gniwollof eht tuo kcehc ,stsylana
atad yb desu sdohtem TneyFFID ERTA ERILL DEALL DAMA € € ¢ UOY Fi ¢ Tah ¢ Tah ¢ Tahw Ythsouqin-E? Tahw € ¢ Tahw Yuhsruqgin-ErWhucouc? tah seuginhcet ecnednepeD :seirogetac owt otni dedivid eb nac yeht dna ,sisylana etairavitlum rof seuqginhcet tnereffid ynam era erehTselpmaxe dna seuqginhcet sisylana atad etairavitluM .2.siht od ot esu
thgim uoy seuqginhcet tnereffid eht fo emos redisnoc sAAA¢tel woN .sv ecnednepes: Seuqinhta Eatairavlum. kool a ekat sAAA¢teL .sedivorp ti thgisni fo htped eht si sisylana etairavitlum fo egatnavda rojam eno ehT?sisylana etairavitlum fo segatnavda eht era tahW .3.gnilacs lanoisnemiditlum dna ,gniledom noitauqge larutcurts ,sisylana noitalerroc
lacinonac ,sisylana tniojnoc , sisteni tuokchen A€ ¢ A€ ¢ ¢ A€ ¢CA€ECCACEECEECEECEEEEECEECEEE ™ forschool. tA€¢aca€¢cacaccaccacecAcatcAcdcac¢yn tenitsid a ot sgnoleb taht elbairav a si elbairav lacirogetac A .semoctuo dna snoitautis niatrec tcapmi yeht woh ees ot srotcaf suoirav ta gnikool tuoba lla si scitylana ataD
.atad ruoy ni snrettap dnif ot tluciffid eb nac ti ,selbairav ynam oot evah uoy fI .soiranecs Dlrow-Laer Roler Roler Romep Ciquice's Noital Peter Niha Seuqin Receled A Ni Sybirace A Ni Kinghat) el elpitl?Am n3Aiserger ed oledom nU .odairavitlum sisiljAna la atelpmoc n3Aiccudortni anu someranoicroporp ,tsop etse nE .esratnerfne euq le noc etnatropmi
otpecnoc nu se odairavitlum sisiljAna le ,sotad ed ocifAtneic o sotad ed atsilana etnaripsa nu se detsu is ,otnat ol roP .amitseotua al ed etnanimreted etreuf nu se ralucitrap ne elbairav atse euq riulcnoc a sodanilcni ratse somaArdop ,selbairav sod sal ertne n3Aicalerroc etreuf anu somartnocne is ,y ;rotcaf orto ol3As y amitseotua al ertne n3Aicaler al
odnarim ,odairavib sisiljAna nu razilaer somaArdoP .n3Aicamalcer anu jArah laicnetop etneilc adac euq se euq elbaborp ol ricederp atisecen euq y soruges ed rotces led ortned atsilana omoc ajabart euq somenigaml :acitsAgol n3Aiserger ed olpmejE .Auqga n3Aicacifisalc y n3Aiserger ertne aicnerefid al erbos rednerpa edeup detsU .selasuac senoicaler
odnacsub Atse on euq ol rop ,sorto ed edneped elbairav anugnin ,osac etse nE .sojelpmoc sotad ed sotnujnoc rednetne arap sotad ed socifAtneic y sotad ed satsilana rop sadazilitu sisiliAna ed sadairavitlum sacinc©At ed oda+Aup nu ol3As se otsE selbairavitlum sisiljAna ed sacinc©At sjAM snommoC aidemikiW aAv 0.3 AS-YB CC ,erihC :etneuF .sotad
ed sisiljAna led sapate saremirp sal ne odunem a azilaer es omicar ed sisiljAna le ,aicnednepedretni ed acinc©At anu se euq a odibeD .etneidneped elbairav al noc laenil n3Aicaler anu eneit etneidnepedni elbairav adac otnup ©Auq atsah jAracidni el elpitl2Am n3Aiserger ed oledom nU .ocilb2Ap led n3Aicatnemges al se sopurg ed sisiljAna led lapicnirp
olpmeje nU :omicar ed sisiljAna ed olpmejE .senortap rartnocne a y artseum us ed sotad sol neyubirtsid es om3Ac rednetne a aduya el omicar ed sisiljAna 1E .)olpmeje rop( n3Aicaler ed odatse y anosrep anu ecreje aicneucerf © Auq noc ,oelpme ed odatse ,dade omoc serotcaf raredisnoc raesed aArdop n©AibmaT .natcefa ol serotcaf setnerefid sol om3Ac
rev aesed y etneidneped elbairav us se sovitluc ed otneimicerc le ,olpmeje etse nE .sacinc ©At the ratio of variance in crop growth that each independent variable represents. Source: Public domain CommonsMultiple logistic regressionLogistic regression analysis is used to calculate (and predict) the probability of a binary event occurring. Another oft-
cited example is the filters used to classify email as ¢AAAspam¢AAA or ¢AAAnot spam.¢AAA You¢AAAll find a more detailed explanation in this complete guide to logistic regression.Multivariate analysis of variance (MANOVA)Multivariate analysis of variance (MANOVA) is used to measure the effect of multiple independent variables on two or more
dependent variables. That¢AAAs where multivariate analysis really shines; it allows us to analyze many different factors and get closer to the reality of a given situation.4. Key takeaways and further readingln this post, we¢AAAve learned that multivariate analysis is used to analyze data containing more than two variables. This is useful as it helps you
to understand which factors are likely to influence a certain outcome, allowing you to estimate future outcomes.Example of multiple regression:As a data analyst, you could use multiple regression to predict crop growth. The analyst enters input data into the model, specifying which variables are independent and which ones are dependent¢AAAin
other words, which variables they want the model to predict, and which variables they want the model to use to make those predictions.Interdependence methodsInterdependence methods are used to understand the structural makeup and underlying patterns within a dataset. Multivariate analysis isn¢AAAt just one specific method¢AAArather, it
encompasses a whole range of statistical techniques. To give a simple example, the dependent variable of ¢AAAwe1ght¢AAA might be predicted by independent variables such as ¢AAAhe1ght¢AAA and ¢AAAage ¢AAAIn machine learning, dependence techniques are used to build predictive models. Dependence looks at cause and effect; in other words,
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