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In summary, the assumed structure of a GLM can be specified as:

#=EY =g (XX, B, +&)

Varly, = 2204

where

Y;  isthe vector of responses

g(x) 1s the link function: a specified (invertible) function which relates the expected
response to the linear combination of observed factors

A Practitioner’s Guide to Generalized Linear Models Xy isa matrix (the "design matrix") produced from the factors

A foundation for theory, interpretation and application

£ 1isa vector of model parameters, which is to be estimated

Third edition - February 2007

Paper authored by: .

i b & isa vector of known effects or "offsets"
ncan Anderson, FIA

Sholom Feldblum, FCAS

Claudine Modlin, FCAS

Doris Schirmacher, FCAS

Emesth Schiachir, ASA ¢  isa parameter to scale the function V(x)

Neeza Thandi, FCAS

V(x) is the variance function

a@; 1S the prior weight that assigns a credibility or weight to each observation
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)
Normal 1
Vo 11
Var(Y,) = 4G Poisson X
! Gamma x>
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H; = g—l (Bi%x, +ct ﬂpxip) = exp( fBx;) - exp( f,X;,)... exp( ﬂpxip)

BEGEE S OV B#ERA-GLMORDLYIZ. YIEQOS [ZEFET ILEE
Ada5Z&lE. NATREINF=FANEZTEL-OHRELEE A, log(E(Y)) [X E(log(Y))
ERGYET . INZITOEER. FRIZHAETHILEZTNEGNTZEN, o074
ECARMDFEH TSP REZFTRILTLENET,
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E[Y,] - g_l[ZXy'ﬂj T fi ] = exp[ZXijﬂj 2z ln(e,.)J = exp(zxijﬂjJ‘ei
i i J )
where e; = the exposure for observation 1.
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Generalized Linear Mixed Models for Ratemaking: A Means
of Introducing Credibility into a Generalized Linear Model
Setting

Fred Klinker, FCAS, MAAA
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HOBFHECTIANIEDFBELLT IV FEET DERICIEEAMTIEAL,

T—BHYATOTAAME MHEE 7T X LIZHEAAEN-BEEAEEZFT,
ROARDHAHHMFEDTILT) X LD—DIE Regularized GLMs (GLMIZIEF [
ILNED ) T, SNIEGLMOEXEIZIARFILTaHAMAGNT=ED, ThIZKY,
EFELLGWVFHED BRI EEMIZOIZHE /NSNS,

Regularized loss function = GLM loss function + Xz||8||2 + A1 ll8]l:

lambda2 0D FZELASSORF LT 1. lambda1 H0DIFZERIDGERFILT1. EBBHEL0TH LG Eelastic-netNF)LT 4
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BHIZIRADDICENT-AKDOEWMEET 7 ILIUX L:
e Gradient Boosting Machine
e Random Forest
e Neural Network
e Support Vector Machine
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Pull requests Issues Marketplace Explore

[L] dmlc / xgboost ® watch~ 914 W Unstar 13,176 ¥ Fork 5,841

<> Code Issues 41 Pull requests 13 Projects 1 Wiki Insights

Scalable, Portable and Distributed Gradient Boosting (GBDT, GBRT or GBM) Library, for Python, R, Java, Scala, C++ and
more. Runs on single machine, Hadoop, Spark, Flink and DataFlow https://xgboost.ai/

Request to add support for Tweedie Distribution #13¢

(G40l Willamette-OR opened this issue on Jul 22, 2016 - 7 comments

E Willamette-OR commented on Jul 22, 2016 ‘ Assignees
W

No one assigned

Tweedie distribution (w/ a log link of course to ensure non-negativity) is essential for the development of

DataRobot



Xgboost

Pull requests Issues Marketplace Explore

L] dmlc / xgboost ® watch~ 914 W Unstar = 13,178 ¥ Fork 5,843

Code ® Issues 41 Pull requests 13 Projects 1 Wiki Insights

[New Feature] Monotonic Constraints in Tree Construction
tqchen opened this issue on Aug 28, 2016 - 46 comments

P% tqchen commented on Aug 28, 2016 Member . Assignees
Wi

No one assigned

| got a few requests on supporting monotonic constraints on certain feature with respect to the output,

i.e. when other features are fixed, force the prediction to be monotonic increasing with respect to the the Caiieee
certain specified feature. | am opening this issue to see the general interest on this feature. | can add this if hane yes
there is enough interest on this,

Projects
| would need help from volunteers from the community to test the beta feature and contribute document and o

tutorial on using this feature. Please reply the issue if you are interested

DataRobot
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T D DHEMZFE DEY A

7ty HR—k
Xgboost (GBM), H20 (GBM, ElasticNet, NN), DataRobot (GBM, ElasticNet, SVM), R gbm, R gimnet
(ElasticNet)

IRT7I DY R—b for H)L—LSEE
Xgboost (GBM), LightGBM (GBM), H20 (GBM, ElasticNet, NN), DataRobot (GBM, ElasticNet, NN, SVM),
R glmnet (ElasticNet), pyglmnet (ElasticNet)

HURDYR—b for JL—LikE
Xgboost (GBM), LightGBM (GBM), H20 (GBM, ElasticNet, NN), DataRobot (GBM, ElasticNet, NN, SVM),
pyglmnet (ElasticNet)

VA—TADYR—L for JL—LaRM I (BBE x BE)
Xgboost (GBM), LightGBM (GBM), H20 (GBM, ElasticNet, NN), DataRobot (GBM, ElasticNet, NN, SVM),
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Partial Dependence () Sum of Predicted/Sum of Exposure () Sum of Actual/Sum of Exposure

Feature Value (VehicleAge)

Sort: Numericv  Bins: 20  Export@ & More

Partial Dependence () Sum of Predicted/Sum of Exposure (J) Sum of Actual/Sum of Exposure

Target (

DataRobot

Feature Value (VehicleAge)
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Sort: Numericv  Export@® & More

Partial Dependence () Sum of Predicted/Sum of Exposure () Sum of Actual/Sum of Exposure
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« Target ~ complex model structure, offset=0, link_function=L, distribution=d
BFEEEHS-HOERELTHOS— M ETILEER
F9 .G b AT VO VEBES TZEFDOCGBMICHES
RIZERREET ILET 4 VL

« GBM_margin_predictions ~ complex model structure
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{tiot=,
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Regularized Generalized Linear Models DR T ¥ JLIXEZ+RITERSINTES
9. Fused Lassold 7O F a7 ) —IZ&->THRIEWLED L, FEIES

HDEIIF T, Fused LassolE. GLMIZL—LT—HIRHDT—ERYTUDYRHIER
DE=Z2GT  LRIVTGIV—E2Y  ERI(F=IEZHEEER) T Fa[EEICL., NS
ELOBRFEEDIRIEESICENTELHLEHKR !

BFIZ, 7TV RICVBFAD AA ., BALEILEIELXE > TLARNILF—DRIFEIZIRE
EMLDIERICBDRTIIRERE
https://rininsurance17.sciencesconf.org/data/Devriendt.pdf

Sparse modeling of risk factors in insurance analytics
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@ Ordinal risk factors (e.g. age): Fused Lasso

A wilBiy1 — Bil.

@ Nominal risk factors (e.g. car brand and model): Generalized Fused
Lasso

A wiklBi — Bl
ik

@ Spatial risk factors (e.g. postal code): Graph Guided Fused Lasso

A Z w; k| Bi — Bl

(i,k)eG
BEEDNS, DDA DHEYR—IT SR genlasso/ \wr—I%FfRE BEFFESS

HYFEA
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