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midr: Learning from Black-Box Models by Maximum Interpretation Decomposition

The goal of 'midr' is to provide a model-agnostic method for interpreting and explaining black-box predictive models by
creating a globally interpretable surrogate model. The package implements 'Maximum Interpretation Decomposition' (MID), a
functional decomposition technique that finds an optimal additive approximation of the original model. This approximation is
achieved by minimizing the squared error between the predictions of the black-box model and the surrogate model. The
theoretical foundations of MID are described in lwasawa & Matsumori (2025) [Forthcoming], and the package itself is detailed in
Asashiba et al. (2025) <d0i:10.48550/arXiv.2506.08338>.

Version: 0.5.2

Imports: graphics, grDevices, Rcpp, ReppEigen, rlang, stats, utils

LinkingTo: Rcpp, ReppEigen

Suggests: datasets, ggplot2, khroma, knitr, RColorBrewer, rmarkdown, scales, shapviz, testthat, viridisLite
Published: 2025-09-07

DOI: 10.32614/CRAN.package.midr

Author: Ryoichi Asashiba [aut, cre], Hirokazu Iwasawa [aut], Reiji Kozuma [ctb]
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o F7“?v7ﬁy7x%%zu@%‘u1ﬁ%7 N 2RHEET NV ZRET 28] & [ ZoRBET L2k A
Y0 Ocalfi b+ 2HEE | #5923 L C\ww¥ 4 (PDP. ALE. SHAP. PFI 7z & & FIEED &)
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somniloquy 0.1.0  Reference

somniloquy

somnilogquy’.

This package is a personal collection of miscellaneous R functions that were developed License

during several study groups and personal projects. The package serves as a personal What license is it under?
4 - = L > = . H

toolkit and a record of learning exper



RNy T —3, DO 3 ELATHSB?
RNyl —T %O T, L.
- R HEREIE 2 ftho R 2 —F —IClidfi 3 2 O fEHIC R Y F 3,

« GitHub IZHHIE, pak::pak() ¥ devtools::install github() TA YA+ —LA[RETT,

- XS LB A B ¥y - —Y (Personal R Package) & L CHHE L Tkl TEET,
e Personal R Package D - https://github.com/kbroman/broman
> brocolors.R DEEABFEEIZH DA 7 —%L v b %K T, pastedot.R DEEEIE I TN E Ny P Tokl, F4h,
> Oy 7=V T, FEBDO~NAVT FF a2 AV IR Lo Y EffhTnEd,

I Y —&R—A P LTl o TWBULIRIZH ) T A7
BEEELT. BoRANYT—IJCXREHTEETXLLD !

c BERICECLEKEERTFHS, 2 —&X—X FOFREDET LT,
s BABICANT BB oz XTI, a—FDEBEEL Ny F—VNETTHAZT,
e testthat X v 7 — DR EZIEH ITNIEX, 2 —FT X MEEATE X T,
o B D#HZEL TH pkg: :fun() THEKICT 72T 3 e nTErET,
e roxygen2 CRAMIO~NVLT FFa XV F2ETENTEC,

help (fun) ° ?fun CitAHET I N TX LI,
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R Packages (2¢) % 7

R T =V HET A7 B FEEHRIL T X T R Packages (2e) ICEFEPNTWE T

LT, ZORDEHIZETH Lo LAEEICD 5 & 5 TWT, EBEICHED DI
FoZdkETT, E1Z0RIOXryayFFc20EALD T )

Getting started > 1. The Whole Game

FIE. EOEHICPO>THFLULD ! S, | 13 oad deviools and fends

]

1.3 Preview the finished product
R Packages | iite e ™

S Iy g Organize, Test, Document, and Share Your Code :Ilg ;l\??t_gtiL() e
- ZOBRTCIEHUTO 3 EAZAHEL TWE T, S o st fnton
e Gt D’A VA F—NINTWNEHZ L = s 7 1€m$ﬂ)

1.10 Edit DESCRIPTION
1.11 use_mit_license()
1.12 document()

1.13 check() again

1.14 install()

1.15 use_testthat()

1.16 use_package()
1.17 use_github()
Hadley Wickham 1.18 use_readme_rmd()
& Jennifer Bryan 1.19 The end: check() and install()
1.20 Review

e GitHib 7 H Y vV b ZFoTWnwa Z &

e devtools 2 VA F— L IXINTWAHZ L

install.pakcages (“devtools”)
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https://git-scm.com/book/ja/v2/%e4%bd%bf%e3%81%84%e5%a7%8b%e3%82%81%e3%82%8b-Git%e3%81%ae%e3%82%a4%e3%83%b3%e3%82%b9%e3%83%88%e3%83%bc%e3%83%ab
https://docs.github.com/ja/get-started/start-your-journey/creating-an-account-on-github
https://docs.github.com/ja/get-started/start-your-journey/creating-an-account-on-github
https://cran.r-project.org/package=devtools

l.Xyvor—=yorvuy 7 FZ{ERT 5

- RStudio d X = 2 —72» 5 File > New Project... > New Directory > R Package Z &R L, ~¥v
T=TH/ETu 2 T ANKXDOEZGEIEEL T,
. Create a git repository DIHICTF = v 7 Z AN THBZE L x I,

... RStudio Mew Project Wizard New Project Wizard I New Project Wizard
: - _ : = )
File Edit Code View Plots Sessicheeessy myme Back Project Type Back Create R Package 1
Mew File . 1 Type: Package name:
. B New Project =
‘ R New Directory ) Package v ||| somniloquy
MNew Project.. Start a project in a brand pew.weN .
£ R Package Create package based on source files:
1 Ag
. B Shiny Application Bemove
Open File... Existing Directory
DpE-n File in New Column - R Associate a project with an existing % Quarto Project Create project as subdirectory of:
an Browse...
N Tae uarto Website - ’
Recent Files Q ! (V) Create a git repository [ | Use renv with this project
Version Control
e o s vrson] # Qo o N
Open Project.. _
m Quarto Book
Open in new session Create Project Cancel

Open Project in New Session...

- ZDO T ETIlT somniloquy &\ O HAFTDANY F—U BED T3,
« P Y CAF LML BRIV IAL o0 Ny r—VICT L5 LB EL TV E T,
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DAERR I T 7 X B RS

RNy =V LREGEDTaY 2 7 N T ANEBERE NS & 2 iERL £,
- HENWICBE 25 A 27 ) 7 b R/hello.R ZEA U T, man/hello.Rd & —#&ICHIFRL ¥ 3

R (Falz 7 P T7FNVER)

DESCRIPTION
NAMESPACE
R

7 | R/hello.R
man

7 | man/hello.Rd
.Rbuildignore

.gitignore

somniloquy(»¥ > 7 — ¥ £4).Rproj

Ny T =V DART =2 (EREFERCKTFERE L) 2EKT L7741

Ny — OB ERE N R X2 Y T ORESFT
HlIEE HlRozoDR A7) 7L

BB LD FF 2 X v MICHIGT %5 RAd 7 7 A4 VDIRIESG T
HIER  helloR ICXTIE3 % Rd 7 7 4 L
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3. N — Y OB EIER T 5

- File > New File > R Script TH L \»7 7 A LV Z L, File> Saveas... TR/ IZPRTFL 75

File Edit Code View Plots Session Build Debug Profile Tools Help

- New File |:> R Script Ctrl+Shift+N

New Project...

c 77ANKIT, FDT7 7ANTERT IHEBEFAICLTEL LEHELLTWTT,
7 7 A NVDIERK & fRIFIE. usethis::use r(“excess plot”) DX HICLTH OK,

- EENA 2 ) T O CREBEERL, 77 AR EFEERIFLET,
« ZZ Tl i 720 DBAE excess plot () ZIEL 3,

excess plot.R

bxcess_plot <<— (
%, method = c("mean", "median"), mode = c("exact", "interpclate"),
show plot = TRUE,

method <- match.arg(method)
mode <— match.arg (mode)

(is.null (argsStype) ) argsStype <— "1"
do.call (base::plot, c(list(y ~ u, data = res), args))
invisible (res)

res
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4. BRI IE L S BERET 5 Z & ZffEal 37 %

- devtools::load all () ZfHo> TIEALL 72BA%SIEL K BERES 5 C & ZHfE O T3,

console

i Loading &
@)

" _GlobalEnv" "package:somniloquy" | "devtools shims" "tools:rstudio®

p
"package:stats"™ "D e:graphics"” "package:grDevices" "package:utils"
"package:datasets" ackage:methods" "Autoloads"™ "package:base"

1.5

1.0

0.0
|

0 2 4 6 8 10 12 14
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- PABEER L 7= R X2 Y 7' O FHHIC, £ OB ZmIICEHINS 2 [ RIEL] &
Cexport 27 ZBIMLET, RHELLX7DITIE 47 THHO>E T,

excess plot.R

- devtools: :document () 2517 L C. man/excess plotRd Z1ERK L % 3,

console help
excess_plotRd - | Find in Topic

i Updating documentation

excess_plot {somniloquy} (preview) R Documentation
i Loading

Writing

Create Excess Plots

i Rendering development documentation for Description

Create Excess Plots

excess plot.Rd / ?excess plot
- = _

W

Usage

v

excess_plot(

X,

method = ¢("mean”, “median”),
mode = c("exact”, ”interpolate”),
show_plot
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6. T_XTCOEXHEZII Y FT 5
R Studio @ git X 7ICH 5 M Commit 2> HHEHR, T _XTOEEZa I v F LT T,

git 1

B Dpiff Commit %= (nobranch) ~ € -
Staged Status Path
[ ] B B rbuildignore
[ | B B _gitignore
@ BB OEsCRPTION
® B W namespAcE
e BE w
- BB man
@ B B8 somniloguyRproj
. R5tudio: Review Changes @ RStudio: Review Changes
Changes Histery  (ng branch) = ¥ Stage = Revert Ignore Changes History  (ng branch) = v Stage © Revert Ignore
Staged  Status = Path Commit message | | Staged Status - Path Commit message 40 characters
.Rbuildignore v .Rbuildignore version 0.1.0
.gitignare v .gitignore - this is the [first commit
DESCRIPTION v DESCRIPTION
MNAMESPACE v NAMESPACE
R/ v somniloquy.Rproj
many v R/excess_plot.R
| somniloguy.Rpraj v man/excess_plot.Rd [
’ Amend prev'o; Amend previous commit Commit .
Show @ Staged O Unstaged  Context |M| Ignore Whitespace || Show O Staged ® Unstaged  Context | 5lines w Ignore Whitespace
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7.GitHub IC7 v 7 — 9 5%

- usethis::use github () T7 B Y =7 b7 4V X% GitHub IZT v 72— F L X9,

* ¥]® T use github() Z 5 & & iE, 77V HiEHTGitHub 747V ¥ b DFFGEZ TR I N L,

console

v Creating GitHub repository
v/ Setting remote to

v/ Adding to URL.
v/ Badding to BugReports.
i There is 1 uncommitted file:

! Is it ok to commit 1it?

: Nope
2: Negative
3: For sure

Adding files.

Making a commit with message .
Pushing branch to GitHub and setting as upstream
branch.

v/ Opening URL
« S5, 77ANDEFEI Yy FLES, GitHub Y RV PV ICHEFEEZ Ty 2 LEL & I,

@ RStudio: Review Changes 1

Changes History main ~ ¥ pul | ® Push

Staged Status « Path Commit message
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8. 5¢h% | & GitHub 264 Y A b —19 3

- TITTERL ! \
pak::pak() * devtools::install github() TODA YA F—AHHARETT,

console

- Will install 1 package.
-+ Will downleoad 1 package with unknown size.
0.1.0 [bld] [cmp] [dl] (GitHub: 123efé63)

Getting 1 pkg with unknown size

Got 0.1.0 (source) (1.56 MB)

Downloaded 1 package (1.56 MB) in 941lms

Packaging 0.1.0

Packaged 0.1.0 (4.3s

Building 0.1.0

Built 0.1.0 (1.4s

Installed 0.1.0 (github::ryo—asashi/somnilogquy@123ef63)
v 1 pkg: added 1, dld 1 (NA B) [13.6s]

console

o 7ok, FAF LT GitHub Z8H+E 3 devtools::install() TA VA F—ALTHRED D T8 A,
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Optional. DESCRIPTION % B §73 %

- DESCRIPTION (%, Xv 7 =Y DX X T —x (FERERLKEL Sy T —) Zid#iT 2
77 ANTT, T ZTIlL, Title/Authors@R / Description 72 ¥ Z FHF &1z TH X ¥ 7,
« ZDHH, Title i GitHub V &FY b U D About lIC d K¢ Tk & K& % H T,

DESCRIPTION

: somniloquy
: Package
: A Collection of Miscellaneous R Functions
: 0.1.0
tcf
person(
"Ryolchi™, "Asashiba",
email = "ryoichi.asashiba@gmail.com",
role = c("aut"™, "cre")

: This package is a personal collection of miscellaneocus R functions
: What license 1s 1t under?
: UTF-8
: true
: 1.3.2
: https://github.com/ryo—asashi/somnilogquy
: https://github.com/ryo—asashi/somnilogquy/issues
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Optional. »¥ v 77— 0 T2 ERT 5

- PowerPoint T - Hx + 24 PLvEHEL £ 37,

« MMEEERIIZENEN HASKE>/SNAR] CEK
[XEDERX]| TH A4 X% 10.22cm X 11.82 cm 12 LT 90 [0z

« DA, [HIEOPA> K] CTHOIE%Z 12pt ICEXE
- vBIHDA 7 A MIERANICH TS bWnWE L 72,

- YERX L 7z & =3 man/figures/logo.png I\CPR7E L ¥ 37,
« NV EFLOCENLT [H27) v 7 >KE L TR

[_"/jtv tﬂ..’w > - +:|

\ A9 EDD . FHLW
“ v s PR o)

R 72 . FISHY

DREAMS...
Zzz.

Somniloguy/:

L2 [&
B 4—Fk(G)
W, EFEALEIR)
T2, BEEALE(K)

BELTRE(S). .
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Optional. README %8/ %

- usethis::use readme rmd() %Z3{TL T README.Rmd ZfE L %9

console

v/ Setting active project to

v Writing i
v Bdding to

Modify
v Writing

« READMERmd D16 THZLATO XS IcHEWz 2 vax AhbNnE 7,

# somniloquy <img src="man/figures/logo.png" align="right" height="138"/>
« 2147 H I DESCRIPTION @ Description % 2 &' — L CTHF L OK T !

« R2THUTI [Ny r—YofERF] o3 vy 7 Ar<cd, LVHATHLTEBEEL x5,

- Knit #347L < READMEmd # B 1 L £ 4,

) README.Rmd 1

- A @ Knit on Save & Vit - - - ¢+ 4 B Run- Publish ~

Source  Visual Qutline

: github document
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Optional. GitHub Pages T Web¥ 1 + Z1E %

usethis::use pkgdown github pages() T
(GitHub Pages) ZfEiLE 7,
build favicons() TZ77E3av bERR T £3,

- usethis::use_pkgdown () &
Ny T =V RMANT BT DD
s I %ZFoTH b7 b, pkgdown: :

console

Overwrite pre-existing file
Definitely

2: Nope
: No

— Building favicons

i Building favicons with
v Added

Commit & {I Push

v B AcCollection of Miscellaneous F - X +

&« = &) 23 ryo-asashi.github.io/somniloguy/index.html

somniloquy 0.1.0 Reference

somniloquy

Somniloguy:>

This package is a personal collection of miscellaneous R functions that were
developed during several study groups and personal projects. The package serves as a personal

toolkit and a record of learning experiences.

Installation

You can install the development version of somniloquy from GitHub with:

# install.packages("pak™)
pak: :pak("ryo-asashi/somniloquy™)

v
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ZOBRICHHL e or 2 & (D—I)

iy = OB ERIH T 5 (basez [FE <)

* DESCRIPTION O Imports: 7> Suggests: [C-¥y 77— Z &G L, A2 Y 7 FNTI stats: :median ()
DXy F—VERBEZIEE L TSR L £9, usethis: :use package (“stats”) T OK.

« FFIC, ggplot2 ZH|H3 25414 BZEIC ) 5,

_)\\/7‘——/@7442/1% iﬁ—%
c TARVREF, Ny T —YDa—F2EFEECTRCADBED XS ICHHTE 222 EL £5
* usethis::use mit license() ZFETTELEMIT 74V AZHELLD DL L THREDPE VT T,

- Ny =V ORI T 5 a - F T A EREITT S
* usethis::use testthat () IZ X > T testthat ¥y 7 —YDa—F7 X MEREZHNMHATE 7,
« ZDf%l¥ usethis::use test() ARG LEZMTTAMNHAZ Y 7 FZEMLTHE LT,

- Ny =V OMERE Ty 7T 5
e devtools: check() ZHAWTC SNy =YD ZZ T nWh 2 EfENICF 2y 7 TEF T,

o BEMNRIED H X, errors, warning, notes & > 9 3 @"‘E@EE#%T‘éﬂiﬁ‘ (CRAN ~D ¢k %
EZ TR\ b, errorsbw* Xz EFELNICE S 2 Th I e BoTnE g, )
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CRAN IZo8%w o —

B—®DEE : devtools: :check ()

e RiRICWVwObDLkHica—FE#EL L, check() I
trx b xfERMInE T Gy r—v oIk s
AR — RS L EE, ggplot2:taes() ¥
do.call () 7Zx & DHCTHILA expression Z % D F F{#H
FEEE R Y)

. lEEEJC%§§TEF& (R L [B]EEC & % 3725,

DFZENZYICEPTNE L. ..,

SR

- B DEE

FeNT=H B3, GMN@%iH#Tanyﬁ%%%§
F7-fEEE YV ATy LA LT RTWwET,

¢ extrachecks

This is a place to dump extra ad-hoc checks that CRAN does that are not
checked for by devtools::check() . Some of them are generally useful, some of
them are highly specific, but all of them are reasons that an R package has
been rejected by CRAN. The hope is that by making them public, we can lower
the number of rejections by making package developers more informed.

Ry T —V%DLK 5%

N R

First release:

usethis::use cran comments()

Update (aspirational) install instructions in README
Proofread Title: and Description:

Check that all exported functions have @return and @examples
Check that Authors@R: includes a copyright holder (role 'cph®)
Check licensing of included files

Review https://github.com/DavisVaughan/extrachecks

Prepare for release:

git pull

urlchecker::url check()

devtools::build readme()
devtools::check(remote = TRUE, manual
devtools::check win devel()

git push

Submit to CRAN:

usethis::use version('minor'): -> incremented to 0.5.0
devtools::submit cran()

Approve email
Wait for CRAN...

Accepted #*

usethis::use github release()
usethis::use dev version(push = TRUE)

= TRUE)

- Tokyo.R #119
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= DkE - References

@~ Lfi By =V OBHIICIE, 2—F =28y 7 — Y ORI & Bk

? NOBEXLE VL L DIDED LXETT, XEkiE [GA] v Fr—v D
£ ﬁﬂ/ff aCih L T < 72 Xy, Ideally, each package should include at least one reference

in the description text to help users further explore the theory behind the package.

These references should be formatted as shown in the ‘GA’ package:

— >, Reference [ZMHTIE WK 5 TIT A, S Ny 7 —y OFELRFH T 2 55GEDim X % #Efig L C
IR LE L7 (ZRTEOWRWREL by 7 — DN DE hibt)

midr: Learning from Black-Box Models by
Maximum Interpretation Decomposition

by Ryoichi Asashiba, Reiji Kozuma, and Hirokazu lwasawn

Abstract The use of appropriate methods of Interpretable Machine Learning (IML) and eXplainable
Artificial Intelligence (XAl) is essential for adopting black-box predictive models in fields where
model and prediction explainability is required. As a novel tool for interpreting black-box models, we
introduce the R package midr, which implements Maximum Interpretation Decomposition (MID). MID
is a functional decomposition approach that derives a low-order additive representation of a black-box
model by minimizing the squared error between the model’s prediction function and this additive
representation. midr enables learning from black-box models by constructing a global surrogate model
with advanced analytical capabilities. After reviewing related work and the theoretical foundation of
MID, we demonstrate the package’s usage and discuss some of its key features.

R-¥y 77— %< % - Tokyo.R #119 -


https://contributor.r-project.org/cran-cookbook/
https://contributor.r-project.org/cran-cookbook/
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-midr XY T —Y DOELEE I TL I n

- h T —F—= (“colortheme”) BEREIZ L LD L7203 200 ?

o midr ¥ 7 —JITlE. AERoNw A — /«®@ﬁ%f?%ﬁﬁ&ﬁ<ﬂi%km5%ﬁ#%\ﬂﬁmﬁ
aoféﬁt“éwmﬂW&m%ﬁmf% LCwE 3,

e LUTDOY Vv EY 7 RITHEI LFEHT, hTI—TFT—<%HAEZA XL TCHEYRET BT T4,

W (name) [ r] "
color.theme("tokyo") color.theme("tokyo_r")
Sequential Color Theme : "tokyo" Sequential Color Theme : "tokyo"
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- 7 —7—~ (BRE) 3 .Spalette() & ..Sramp() L WIHIFEKERH LT,
ZNZN., IEOFK n & [0,1] KEIEZFF2>X 7 F v x i L TCEBHZKEL £ T,

n <- 10 x <- seq(@, 1, length.out = 100)
barplot(height = rep(1, n), image(z = t(1:100),

space = @, border = NA, axes = FALSE, axes = FALSE,

col = color.theme("mako")$palette(n)) col = color.theme("mako")$ramp(x))
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- ggplot A IC scale color theme() & scale fill theme() e L v E 9,
¢ FowRRA2MFEO Y vy FAREINTED, Xbic, Fo~ kAT S L b TEET,

<- diamonds[sample(nrow(diamonds), 1le4),]

<- ggplot(d) + geom_point(aes(carat, price, col = color))
+ scale_color_theme("discreterainbow™)

+ scale_color_theme("HCL?alpha=.2")

+ scale_color_theme("Zissou 1@q")

+ scale_color_theme("highlight?base="#aaaaaa30'")
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- ggplot JHIC scale color theme() & scale fill theme () et AT
c FowBEAK2ATEO T vy FAREINTED, Xbic, Fow kAT LbTEET,

v <- ggplot(faithfuld) + geom_tile(aes(waiting, eruptions, fill = density))
set.color.theme(c("#003f5c", "#7a5195", "#ef56/5", "#ffac@d"))
scale_fill_theme("viridis™)

scale_fill_theme("viridis_r")

scale_fill_theme("newtheme_r?alpha=.7")

scale_fill_theme("bukavu", middle = 0.017)
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