MINISTRY OF SOCIAL
DEVELOPMENT

TE MANATU WHAKAHIATO ORA

24 APRI0T®

Dear

On 20 February 2018 you emailed the Ministry requesting, under the Official
Information Act 1982, the following information:

e A copy of [the Youth Service NEET] risk-score model in an electronic format,
or, if this is not possible, a list of all the factors it uses as inputs.

e The most recent assessment of the accuracy of the model.

e Whether the model has changed substantively since the Treasury evaluation,
and if so, how?

e The number of requests made by providers to have a young person’s risk
category changed since the programme began.

e The number of these requests which were approved.

The Ministry cares about young people and uses a range of different approaches to
get the best outcome for youth, including data modelling and face-to-face support.

The Ministry’s Youth Service NEETs programme assists young people who are not in
education, employment, or training. The programme connects a young person with a
Youth Coach who is able to work with the young person to access education,
training, or work-based learning.

The Ministry works to ensure that those who would most benefit from the support of
the Youth Service have the opportunity to access support. The Ministry operates a
risk-modelling system to identify young people who are likely to most benefit, who
are then offered the support of the Youth Service.

The support of the Youth Service is entirely voluntary, and identification by the risk-
score model is just one way a young person may access this support. Young people
not identified by the model may also be referred directly to the service to be
assessed, for example by a parent or teacher.

The Ministry acknowledges that no risk model is perfect. The risk rating from this
model is just one input for the Ministry’s work with youth. This work to get the best
outcome for youth comes from an on-going relationship with them, face-to-face,
listening to their voices and offering the right support.

For the sake of clarity, I will address each of your requests in turn.
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e A copy of [the Youth Service NEET] risk-score model in an electronic format,
or, Iif this is not possible, a list of all the factors it uses as inputs.

An electronic copy of the model cannot be provided as it is embedded in the
Ministry’s systems. You requested that if the model itself cannot be provided to you
in electronic format, that you be provided with a list of all factors used as inputs. The
model includes the following variables:

e the age of the young person

e the gender of the young person

e time since the last contact with Oranga Tamariki, or the former Child,
Youth and Family (if any contact has occurred)

e the young person’s history included on a benefit as a child, including
the duration of this time, the proportion of their life spent on a benefit,
and the time since the last spell on a benefit

o whether the young person was a high needs intervention student at
school

e the young person’s highest NCEA qualification

number of qualifications achieved with merit or excellence by the

young person

the month the young person left school

whether the student left school before the end of the school year

the decile of the school

post-school activity

These variables are electronically analysed and a risk rating is created. Young. people
identified by this model as being at risk form a priority group for the Youth Service.

The Ministry recognises the individual complexities of young people’s circumstances,
and as such does not rely solely on the automated ratings produced by the model in
determining the support to be offered. Once a young person is identified as being at
risk, they are connected to a Youth Coach. The Coach assesses the individual needs
of the young person and will often have additional context or information to inform
the assessment. Should the coach disagree with the rating, they can request that the
Ministry review it.

Please note that the risk score model is only one tool for identifying clients who may
benefit from the involvement of the Youth Service. Young people assessed by the
model as not being at risk are still able to be referred to the Youth Service.

s The most recent assessment of the accuracy of the model.

The most recent assessment of the accuracy of this model was in 2016 and found
that the AUROC score was 0.79. A copy of the assessment report is attached. Please
note that this is a highly technical document written for an internal audience.

The name of the author of this document is withheld under section 9(2)(a) of the
Official Information Act in order to protect the privacy of natural persons. The need
to protect the privacy of this individual outweighs any public interest in this
information.
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o Whether the model has changed substantively since the Treasury evaluation,
and if so, how?

In 2016, the Ministry introduced a range of service improvements and changes to the
model in terms of technical data improvements, many of which addressed issues
which were identified in the Treasury evaluation. These included:

e extending the age range of young parents to enable them to
participate in the service for longer. This is expected to increase the
positive impacts that the Treasury evaluation had observed over the
longer term. This did not require any changes to the model,
an updated data matching process and different modelling techniques,
very low risk rated youth are no longer referred to Youth Service NEET
support. The model was changed to support the removal of very low
risk ratings.

As these changes occurred immediately prior to the Treasury assessment, and
addressed many of the issues identified by that assessment, no further changes were
required as a result of the assessment.

e The number of requests made by providers to have a young person’s risk
category changed since the programme began.
e The number of these requests which were approved.

On working with a young person, a Youth Coach develops a more detailed
understanding of the circumstances and needs of their client than an electronic
model can provide. A Youth Coach may, therefore, after working with their client and
identifying new information, request a review of their risk rating. As at the end of
December 2017, 12,429 young people have been enrolled in the service through the
risk-score model since the introduction of the model in 2012. Of these, 1091 clients
have had a request for a risk-score review made and 1002 of these requests have
resulted in a change.

The Ministry acknowledges that no risk model is perfect. The risk rating from this
model is just one input for the Ministry’s work with youth. This work to get the best
outcome for youth comes from an on-going relationship with them, face-to-face,
listening to their voices and offering the right support.

As a young person’s situation changes over time, and as their Youth Coach develops
a better understanding of their client’s situation, a client’s risk rating may change
more than once. Following a review, a risk rating may be increased to reflect their
situation. A client’s risk rating, and the support provided, will not be decreased as
the result of a review.

If you have any further questions regarding this model or the Youth Service, please
contact the Ministry at Media@MSD.govt.nz.
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The principles and purposes of the Official Information Act 1982 under which you
made your request are:

e to create greater openness and transparency about the plans, work and
activities of the Government,

e to increase the ability of the public to participate in the making and
administration of our laws and policies and

e to lead to greater accountability in the conduct of public affairs.

This Ministry fully supports those principles and purposes. The Ministry therefore
intends to make the information contained in this letter and any attached documents
available to the wider public shortly. The Ministry will do this by publishing this letter
and attachments on the Ministry of Social Development’'s website. Your personal
details will be deleted and the Ministry will not publish any information that would
identify you as the person who requested the information.

If you wish to discuss this response with us, please feel free to contact

OIA Reguests@msd.govt.nz.

If you are not satisfied with this response regarding the Youth Service risk
assessment model, you have the right to seek an investigation and review by the
Ombudsman. Information about how to make a complaint is available at
www.ombudsman.parliament.nz or 0800 802 602.

Yours sincerely

N;\J\

Nic Blakeley
Deputy Chief Executive, Insights and Investment
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Summary

This document describes the latest version of the Plan A ‘School leavers’ model for
the Youth Service that has been trained against the most recent MoE extract
(October 2015). It aims to replace the current version running into production since
2012. The main changes are the use of a bigger and more recent cohort of School
leavers for the model training, the use of the CBI core for the MoE/WAI/CYF profile
building and the use of the datamatch 2 for scoring. These changes, result in a
significant performance improvement: the AUR score is now 0.7@&&

0.73 for the original 2012 version.
Here are summarized the main evolutions between the %& e and16
update:
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1. Project environment

The JIRA reference for the project is CBI-518 (link). The associated SVN folder is cbi-
301_Youth_Services_Extension.

The EM project is cbi-301_Youth_Services_Extension, diagram YSX_AX06_01 for the
last model buiit.

Note on libraries

The MOU signed between MSD and MOE specifies that the dat
should not appear in production environment -it can onI

validation of the model. To deal with this restriction dlff
defined to host the 1992-2000 birth cohort data in o
feed from MOE in another. What's more, the data
index. Consequently, when building the datase
datasets must be defined in your ‘LIBNAME €a>

SSIMOE:

/levl _11/dev/cbi/external/SSI_301_ ~0Of ' Data/files_training2_DO
_NOT_DELETE ® @

SSIIDMGT:

/levl_11/dev/cbi/external/SSI / Mi ducation_Data/datamatch_trainin
g2_DO_NOT_DELETE @

Additionally, the comn@ %

%clem overr sim
% clc:m_overr (ssi 1dm

s%?cbl.sas programme in order to override the official
Jining in DEV environment.

vject (to be added in the ‘LIBNAMES' dataset) is

CBIMX:WdeV/Cbl/ysx/ﬁles

G

CB vents:
>

F ining, CBI events libraries have to be used in DEV environment. This is
important in particular for CBI MOE events, which have to have been generated by
sourcing the DEV SSIMOE library given here above. This ensures the consistency
between the training cohort and the corresponding MOE data.

For scoring cohorts of school leavers from the PROD SSIMOE library, PROD CBI
events have to be used.

! The library paths given below are used for training only and will differ when scoring.




2. Building the training dataset

Modelling framework

The modelling framework for the model is as follow:
o Cohort: Students from the 1992-2000 birth cohorts who left school aged 15-17.

e Target: Being at least 3 month on a benefit in the three year window followjng
the leaving event (Binary target). Target benefit group includes unemployment-

related benefits -with the exception of Training related ones\( BT)-, eméFggncy-

and sickness-related benefits and sole parent ones. éte>th\a_ stu__de{\s\gplport
and youth (YP/YPP) benefits are excluded from the ta{ggt_ group. L

o Profile window: 17 years (lifetime) leading to 5@ leavmg-e@nt .(t'rigger cor
scoring). N —

e Forecast window: 3 years from the Ieavi;g ve'r'-u‘t'.__f.i?"" O

,e\nti;,' qualifisat‘ie’n, interventions and

h-fhe ki'g_\ii\m:atch.

e Data sources: W&I, CYF, MOE (Enqlx
student identifiables). Data match baiiés

The Figure 1 below depicts schema\ti‘ca\! the- windows and events used for the

creation of the training set. o AN
g OIS
TI | — ‘ - :

<,

Profile window: .| Forecast window:
' 7

3 years %///%

........................................................................................... .

Profile date: QOutcomes outside the
day of leaving forecast window are
Benefit Spell not taken into account

CYF event
Enrolment
MOE event

Figure 1 - Depiction of windows and event for the training set



Training Cohort

As stated above, the aim of the risk rating model is to estimate the risk of long term
benefit receipt for students aged 15, 16 or 17 when they leave school.

To build the model, data from Work & Income (WAI), Child, Youth and Family (CYF)
and the Ministry of Education (MOE) related to every student from the 1992-2000
birth cohorts is considered (leaving year from 2007 to 2015). To ensure a 3 years
forecast period to build the target variable at the time the model was built, onlythe
students who left school between 2007 and 2012 at age 15 to 1@%%.

as 0@230th
nd te of

ducation\ system (in
dates of each
the detail of
stand downs and

MOE has provided data reporting on the status of these s
October 2015, including some personal characteristics (st
birth, gender and ethnicity), their history in the sec
terms of enrolments with -possibly several- schools
enrolments as well as the reason for leaving
interventions by the Ministry towards a give

suspensions, special education services, ( En 1
languages...).

Data matching algorithms are used ei students as recorded by
MOE to the ones recorded by MSD i hoth the Al space. This allows to get
information on benefit history ell~as e ion with social services such as

[o] 1
CNP and Y] to build a profil @draw e,, of the student as at the time of

%7

his leaving the education
The complete 1992-2@ C V@ ased on the list of identities provided by
MOE comprises 3 4 div'»e.lﬁx2 f these, 173,098 have a 3 years forecast
period before t € builw ded to build the target variable). Of these and
after the data rocess, 120,114 left school while they were aged 15-17.

ifl ‘constitute our training cohort.

These 1 Wadivil aw

he distribution of the training cohort in term of age at

The belo%
leavint d ta igble. Overall, 20.9% of the individuals of the training cohort
have pos@% me.

Table 1 - Leaving age distribution by target

>
Binary target variable:
ving Over 3 months on benefit in outcome window Total
ool
0 1
15 8977 2448 11425
78.57% 21.43% 9.51%
16 30026 11393 41419
72.49 27.51 34.48%
17 55980 11290 67270
83.22% 16.78% 56.01%
Total 94983 25131 120114
79.08% 20.92%




% of school leavers
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Figure 2- vin

1 i L [} I 1 1
0142007 0142008 01/2009 01/2010 01/2011 01/2012 0112013
Leaving Month

Figure 3 - Month of leaving distribution (training cohort)



Training Variables — predictors

The profile of the students used to predict to outcome is computed on a 17 years
window leading to the leaving event, which represents the lifetime of the student.
Classically, we compute for this window an extensive list of measures summarising
the history of interaction with MSD (both in terms of benefit and CYF) in this
window. The initial list of input variables (that is, the candidate predictors) include
variables such as: the total time spent supported on a benefit (or more likely,

associated to a caregiver’s benefit) and corresponding number spells, as as
breakdowns per type of benefit; the number of CYF (both CNP eve a
including breakdown per type of event. @

Additionally, from the MOE data we compute similar@' ry vari% These
include the number of NCEA level 1, 2 and 3 passes, the number wards of merit
or excellence, the count of all interventions (a d abo number of
enrolments as well as the reason for leaving sc @

The Table 2 below summarizes the list th idate i 7 The list of the 40
selected significant variables to be usec@ ode|:'f n in Appendix 1 - List of

selected predictors

SN

Binary indicator for over 3
months on benefit during the 3
years forecast period

atéltime spent o
Q avber fé%&? days since last
spell dg@ irst spell (from
M@M profile window), and
peu
; profile date; the above is

ast or Current) at time
coimputed for all benefit types
as well as per benefit type.

U

Count, duration and costs of all
events related with CNP, YJ and
reports of concerns -including
investigations for and findings of

MSD - CYF | abuse (overall and per type).

Indicator of level of involvement
with CYF (None, investigations,
findings, intake).
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Count and duration of
enrolments and of interventions
(overall and per type, e.g. per
reason for ending an enrolment
or per intervention type);
number of NCEA L1, L2 and L3
passes; number of awards for

MOE merit or excellence.
Reason for leaving school.
Indicator of leaving school

before the end of the school
year.

Characteristics of the student:
gender, age at time of leaving.

Some predictor’s distributions for th @g %plotted on the following
figures. @

Gender
B
[

15 16 17
Age at Leaving

Figure 4 - Leaving age distribution by gender
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% of school leavers

15%~

10% -

Region

Figure 6 - School region distribution
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Highest Qualification (NCEA Level)

1

Figure 8 - Highest NCEA level at leaving
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Identity match %
Since the training uiIdi@ss consists in gathering WAI, CYF and MOE

profiles, a d has to used to match the different source id for each

unique individu st master index table and specific to the training cohort is
used ( givg‘g\%% first section). This master index contains ART, CYF,

Al sou i
h@@ clus@ the ‘kiwid’, which is the lowest matching level for youth
rvices,

The T@ below provides the source ids distribution of this static master index

W
T
se
used e training cohort (354,943 Student MOE identities):

Table 3 - Training master index sources distribution

Source System Code |

Cumulativel Cumulative

SOURCE | Frequency Percenf Frequency Percent
ART 183809 13.57 183809 13.57
CYF 182355 13.46 366164 27.03
OE 354943 26.20 721107 53.23
WAI 633654 46.77 1354761 100.00
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Ambiguous datamatch

It may happen that several ‘primary’ id per source are found for a unique individual
(unique kiwid) in the master index table. In that case, a flag ‘Ambiguous datamatch’
is set to ‘Y’ in the output dataset (training or scoring). These cases represent 2.55%
of the training cohort.

SAS EG project /&) A
In cbi-301_Youth_Services_Extension. N | A
S \//
The process flow for the project in SAS EG is as follows: A’ S\ /\V/f
%
1. ysx_autocbi /\V\\‘; . \S$
—
2. ysx_generate_control O\/L\\ _f\\\\\\\\
3. ysx_generate_cohort_training_plan_a \450\7 LQ‘V
4. ysx_main N % '\ /)

$clem override libs(ssiidmgt)

YSX_GENERATE CONTRQ e @
’ (N
bV /\ !

Generates the control t

7

N
YSX_AUTOCBI N
Simple setup of the environment; call 1cm@ libs(ssimoe) and

\!

The training cohort_u
YSX_AX06_TRAIN. edi
used with th id\ Smatch a e CLUSTER option. No relationship is taken into
account.

The sc@hnd e Vgered by the leaving event, so that profile dates are

diffi dent. Consequently, the ‘USER’ option is used for the
sp%on of ort. The dataset ‘cbimysx.ysx_ax_train_cohort’ indicates the
listo s a all the dates needed (history, profile, forecast).

ce”the option is set to ‘USER’, the parameters cles prfl period,

Note t
cles t Yeriod, cles_days, cles_agemin and cles_agemax are not used by the
pr@ e.

esponding complete line in the control table is given below.

,ysx_ax06, TRAIN,USER ,ADULT, 17y,3y,kiwid ,
FAST, CLUSTER, N, NONE, Y, cbimysx,Y,Y,Y,N,N,N, YSX AX06 Training
set,365,15,17,cbimysx.ysx _ax06 train cohort,

Note that the control table contains a line that defines the cohort considered in
scoring mode, and will be detailed in a following section.
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YSX_GENERATE_COHORT_TRAINING_PLAN_A

Creates the window dataset Ysx Ax06 TRAIN COHORT that is looked for in the
CBIMYSX library by the programme (as indicated in the control table).

The dataset contains 173,098 MOE source ids from the 1992-2000 birth cohorts
alongside all the dates needed to create the profiles and target. For each individual,
the profile date is set as the recorded time of leaving school and the history date is
set 17 years before that. The forecast date is set 3 years after the profile date and
the student is kept in the cohort only if the forecast date is prigp to the MO@
extract date (to have a full 3 years forecast period). The analysi ed

set at the 30" October 2015 (date of the MOE data extract)

-/II.*_('\_ \ b =
YSX_MAIN I o ¢
~ 3
The main programme building the training datase <\Oi\;
Vg

NG -\\ v
~—
. N
The following steps are standard from the ma\gr @clllng parameters,

creating the specific master index, buildin dar nd doing standard
imputation and cleaning:

$cles_setup(), %cles_get master ; cl window (),
$cles_get cl profiles(), 3cles_

%cles final prep 0l relper $cles_£i p 02 expvars(),
$cles _final prep 03 tar tcle
$cles final prep 05_ 1 , %C]
$cles cleanup()

Note that %cles_ge e%;ed () does not do anything in the present case.
Project-specifi E mmes g% led:

$ysx fin pr 2_egg§§2§()
In addi Me s profile variables generated by the CBI core, a set of
‘e% iables’ aﬁ% ated to enrich the list of candidate predictors:

- Yo vice: count of qualifications achieved with merit or
ence:

prep 04 shapes(),
ary stats() and

[ygggégb& oe_awa_mer_ exc =SUM(moe_yse gal_ Zawm_cnt,moe_yse_gal 2Zawe_cnt) |
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Count of quali s achieved ¥th g r excellence
Figure 1 icati::: qnYerit or excellence

history in profile period

- Youth Servicef

= 1; else ysx exp cyf = 0;

if cyf_cec_all_cy¥® Eben
\
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% of school leavers

00%~

40%-

0% -

0%~

CYF hlsto
Figur

y in profile period

if win_bdd mbs_dur @W_‘BXPQ&RU else ysx _exp wi = 0;
& %

% of school leavers

Target
Mo
B

0 1
WA history in the profile period

Figure 12 - WAI history flag
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- Youth Service: proportion of child's life on benefit

ysx_exp _win_bdd_chd life prop = min(1,max(0,
win bdd chd dur/(moe yse pch lst sch_day - moe_yse pch _dob)));

- Youth Service: year that left school

ysx_exp_moe_yse pch lst sch year = year(moe_yse pch_lst _sch day);

» 20%-
>
L @
o
[ ony
O
w
5 10%- &\
=X
. __

2013 2014 218

2007 2008 2009 @
ear g 00
ure of leaving

- Youth Serv'%' t school

th
AN

b
ysx_exp_moe_@ée?_p\éﬁ_lst_sc\x_\@\% = month(moe_yse pch lst_sch_day):
%

e

e I N e O I O e
" ] ] ' 1 [ 1 [} 1 il " i
1 2 ) 4 5 [§] 7 B 9 10 11 12

Month of leaving
Figure 14 - Month of leaving

Target

| K
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- Youth Service: highest NCEA gualification

ysx exp moe yse gal highest = 0;

if moe_yse gal 11lvl cnt then ysx exp _moe_yse_gal_ highest = 1;
if moe yse _gal_11lv2 cnt then ysx_exp_moe_yse_gal_ highest = 2;
if moe yse gal 11v3 cnt then ysx exp moe_yse_dal_highest = 3;

- Youth Service: MOE high need intervention

or moe_yse int lmp8 dsf or moe_yse_int 1019_dsf or moe

if moe_yse int lnet cnt or moe yse_int_1s78_cnt or moe_yse_int_1lsd6 t
£
d

or moe yse int 1022 dsf or moe yse int lae5_cnt or mog\
then ysx exp moe yse int high need = 1; Q&

Urs

else ysx exp moe_yse_int high need = 0; e
N

B0%-

-y

=)

R
|

Target
o
| §

of school leavers

(]

[
o 1

@ % MOE high need intervention
@ Figure 15 - MOE intervention flag

e

fysx RIgal prep 03_targets()

ey

s the defined target, based on the total, cumulative duration spent on
benefit in the forecast window. The duration is computed as follows:

tgt_ysx ben dur =

/* unemployment related benefit -exzcept '608': UBT-related*/
f win bdd mbs_lunm dur - f_win bdd_mbs_lunm_2608_dur

/* emergency related benefit */

+ £ win bdd mbs_lemo_dur

/* sickness related benefit */

+ f win _bdd mbs lsic_dur

/* sole-parent related benefit */
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| + £ win bdd mbs_lsop dur;

And the binary target variable tgtb ysx_ind 3mth is then computed as:

if tgt yse ben dur > 91 then tgtb_yse ind 3mth = 1;
else tgtb _yse ind 3mth = 0;

3ysx_final prep 04 shapes()

/5
- Drops some useless variables (dates) and *_dod and clus X variables;ﬂ\i\..\
which may contain future information. N
- Only keeps students between 15 and 17 years old a i te,
deceased.
sy £ - Qs
ysx final prep 05 imputes()
- Imputes some missing values @ @
$ysx final prep 06 labels() : >

- Merge back the sourceid in t@ da ;5
- Labels the output dataset _
N
$ysx_score all () @ @
- Does nothing in TR@ e, %E mode is detailed in a following

section. /)

DATASETS F \X@ §>
Is given &1

In the Table 4 etails of the created intermediate and final

datasets; V %&

. ~ Datasource

E in the ohort (yer . IOE.sunt_idetifiabIe - 354,947
of birth 1/.\ , leaving year 2007- (extract_date=300ct2015)
2015) <<;:>
Numibe \ol‘§tudentIDs in cohort dataset CBIMYSX.ysx_ax06_train_cohort 173,098
passed)to modelling program.
Only students with a full forecast period of 3
years from the last day to the extract date
Number of distinct ClusterIDs in matching CBIMYSX.ysx_ax06_master_index 354,136
table after rejection of bad identities
(WIN&CYF)
Number of distinct ClusterIDs in cluster CBIMYSX.ysx_ax06_master_clusters 353,886
table after rejection of bad clusters
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Number of distinct ClusterIDs in client
windowset

CBIMYSX.ysx_ax06_window_cl 172,491

Number of distinct ClusterIDs in MOE client CBIMYSX.ysx_ax06_clpr_cl_moe 172,491
profile

Number of distinct ClusterIDs in WIN client CBIMYSX.ysx_ax06_clpr_cl_win 136,650
profile

Number of distinct ClusterIDs in CYF client CBIMYSX.ysx_ax06_clpr_cl_cyf 47,321

profile

Number of distinct ClusterIDs in mergéﬂ
client profile (MOE + CYF + WIN)

Number of distinct ClusterIDs in ;1e_rged—
client profile (MOE + CYF + WIN + Related
persons)

CBIMYSX.ysx_ax06 flnalﬁ’@ 1

CBIMYSX.ysx_ax06.F \\\f?é 491
PRANEN

As above but after addition of expert
variables

CBIMW m?%) 172,491

As above but after addmg targets

/(J%_\\?gdm 172,491

ST w/ %06, merged04 120,114
. L %Qx

S

As above but after shaping: include only
students who are 15-17 years old at last
school-day, do not die on or before the
forecast date, not registered as deceas
with MoE and have at least one e
the profile period

AT
4 "

As above but after imputatiél\{/@ { @P}M?SX.ysx_ax06_merged05 120,114
> 2NN

As above but after final oft"a“l)}uébelli/\é? “~CBIMYSX.ysx_ax06_train 120,114

&@j ) @

N

N
5%
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3. Building the model

SAS EM project

The EM project is cbi-301_Youth_Services_Extension:

- Data source: CBIMYSX.YSX_AX06_TRAIN
- Diagram YSX_AX06_01 for the last model built, adapted from the CBI model

template cbi-283_EM_template, given in appendix... _(\
The candidate models are built using the classic flow: o
- Random sample of 50,000 observation extracted X06
- A data partition node does a 70/30 split to crea |n|ng a lidation
datasets.

- Variable selection nodes
- Candidate models nodes: Logistic regress
trees (entropy and gini), ensemble

SVM and neural networks were tes
- Model comparison node for the
list of considered variables is gj in i .
The Figure 16 and Table @ curves and the AUC values for the
different tested models:

24 ROC Chart : Target (binary) for § fator - Ok ,‘e&\}\& ent on benefit in outcome window o =8
s

Data Role = VALIDATE
104 \)

An iteration loop was done to sele

Sensitivity

T 4 T L ! T T T 1 T T

00 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 06 08 1.0

1 - Specificity 1 - Specificity
LR - Stepwise ———— HP Tree Gini —— HP Tree Entropy —— HP Forward Log Reg Bin
HP Stepwise Log Reg Bin HP Stepwise Reg Best HP Forward Reg Bast HP Forast
Ensembled Tree Gradient Boosting Baseline

Figure 16 - ROC curves of candidate models
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Table 5 - Models performance comparison

Selected | Model Node Model Description rl’arget Variable Train; Roc Selection
tdodel Index Criterion:
Valid: Roc
Index
L |
Y HPDMForest HP Forest tgtb_ysx_ind_3mth 0.798 0.785
Ensmbl Ensembled Tree tgtb_ysx_ind_3mth 0.779 6
HPTree HP Tree Entropy tgtb_ysx_ind_3mth 0775 )
: HPTree2 HP Tree Gini tgtb_ysx_ind_3mth 76 0,
Boost Gradient Boosting tgtb_ysx_ind_3mth 773 71
HPReg HP Forward Reg Best tgtb_ysx_ind_3mt 0.7 768
HPReg2 HP Stepwise Reg Best tgtb _ysx_ind_3g& 0.76 0.768

HPReg3 HP Stepwise Log Reg Bin tgtb_ysx_ind_3mth 0.766 0.766
HPReg4 HP Forward Log Reg Bin fgtb_ysx i th 66 0.766
Reg LR - Stepwise tgtb. _y% @ 8493 0.695

The winning model is the random forest w@ rai Q%598 and AUC(validate)

= (0.785. %\\? s
Scoring and performances @%\
|
The scoring code is extra \fr th scoring node and integrated to the
SAS EG project in t %Q _all(), sysx_score_ysx_ax06() and

$ysx_ax06_ise_ 3mth

The HP random for del j @red by a classic SAS code using data steps but
thanks to the C ‘HP4% " and a binary score file generated by EM. This

binary file~has be ificiuded in the deployment process and deployed in the
consid@nm

Ad to score (probability between 0 and 1), a risk rating
re ing 4(lév f risk is generated: High (top 10% of the caseload), Medium
(10-26%), LoWw20-40%) and Very Low (40-100%).

Table 6 - Final model classification table

Classification
. . . TPR TNR
Risk Rating | Caseload Lift _ s . _ s s rate
= Sensitivity = Specificity = Accuracy
) 5% 3.1 16% 98% 81%
- A 10% 2.8 28% 95% 81%
Medium
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20% 2.4 47% 87% 79%
Low 30% 2.1 62% 78% 75%
40% 1.9 74% 69% 70%
50% 1.7 83% 58% 63%
60% 1.5 90% 48% 56%
very Low 70% 1.4 95% 36% 48%
80% 12 98% 25% 39%~0\
90% 1.1 99% 12% QNS 80%
100% 1 100% PEN (20%

N QN
The Figure 17 below shows the score distribution risk @hresholds for

the scored training dataset. /50 @
<P Y,

\/ Y %
Youth Service Extensio el Y SX_AXQ
aQ

Random Forest Mo nd Risk i%;!: §
Scored sampled Trai Set - Au\ 046

4
(5 _ @
? Target
e $o
ik 1

Risk Rating
High (0-10%)
IMedium (10-20%)
Low (20-40%)

Very Low (40-100%)

. ' ' '
6l 70 B 4u 100

% Caseload

Figure 17 - Model scores distribution

The Table 7 below gives some characteristics of the scored training cohort.
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Table 7 - Training cohort characteristics

Characteristic High Med Low VeryLow All
(0-10%) (10-20%) (20-40%)  (40-100%)
2 3 months on benefit in
. outcome window 5490 37.59 24.79 7.89 20.92
Gender=Male 35 47.14 60.53 57.76 54.5
1+ Passes at Level 3 1.42 257 5.78 40,49 2377
1+ Passes at Level 2 9.64 18.45 29.56 {8905, AYIN
1+ Passes atLevel 1 5673 63.21 6939 . HN8RJIE ([ (7687

1+ Endorsements

Achieved with merit 0.26 0.61 3.89&%}6.87 &Wg

2+ Enrolments  82.99 69.94 6325 O 3905\ 53.94

1+ Interventions 70.28 55.16 CEEN &> 33.2

Has CYF involvement in
profile window (/47 48.74 (@g 9 (ﬁ\ﬁ 25.76

Has WIN involvement as a \/ %\f/
o8 99.02 9. (@ 93;/< 26.93 58.76

Left school before end of 64.74 @@Q?J/ QBS?\Q} 2483 40.14
year P s A\
\/ e

trigg ﬁ% oring process which scores the latest school leavers.
016

Until A <, , 224,808 school leavers from age 15 to 17 have been scored in
total evious 2012 model.

T@ e 18 below shows the school leavers distribution in SSIMOE:
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20000~

15000~

Nb of school leavers
/‘\\
QO
Q)

10000~ §\\<L/
\

s00- @ @%3

f2015 01/2016 01/2017

nh (production)

01/2010 012011 01/2012

Youth Services

As specific datama pCes on coded by IAP, producing a daily master
index table fo matc d derived from the official datamatch 2. The
purpose of his fIC tamatc is to exclude Corrections identities, not allowed to

be used is model.
Th@ this %Es are given in Appendix 3 - Youth Services Datamatch

pr

&
Scores distributions

The Figure 19 below shows the risk rating distribution of the scored production MOE
cohorts since 2012 by the previous model (logistic regression).
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YSX 2012 model - Risk ratings distribution

60.8%
59.4% f

BS 7%

523% |
£0 0%

&4l Year scored
@«
@ : 2892
L]
s /‘:’_{&13
2 204>
5 ,_‘12 9
2 éoﬁ
2 207% 244
& 202 710 8o g :.016
2 == hg 0%
17.5%52% ‘b/v
12 5% .
10, mg1 A% 10 1301 1%10.4% 0 3% :
77%
o =
. "
High (0-10%) Medium (10-20%)

Figure 19 - 20

/Very_Low in term of risk score

the fi in 2012. A significant drift can be
i € risk rating groups, especially for the
group increases from 10.3% in 2012 to

roup drops from 59.4% in 2012 to 50% in
(and the number) of school leavers reported
last years. Note that the 2016 distribution does

These Qlds ha updated in July 2016 for the 2012 model, based on

20 53¢ counter this drift and adjust the risk rating sizes to the
Yo~ 10/ -20%<60%.

shows the risk rating distribution for the 2016 updated model, with
s based on 2015 risk scores. The random forest model demonstrates a

risk population of students leaving school at the end of the year.
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YSX 2016 model - Risk ratings distribution (Based on 2015 thresholds)

59 6% £3.5% 59.8% 00 0%

0%~

=
!

2
8
3
bl
R
bea— vv‘.' ¢ ‘ & :
High ((3-10%| Medium £10~20%| 126»40%] %’ew Low (.40-100%)
Ri Gl
Figure 20 - Upda ed@mo :!®1g distribution
Risk ratings th s @
The Table 8 below ca hresholds for the mapping of risk rating
categories. Th Sholds % een established considering the distribution of
scores for the eavers in 2015, the latest full school year. As seen in the
previous risk ra istribution is quite constant between 2012 and 2015
which at we relatively confident about their consistency in the
fut %
Table 8 - Risk ratings thresholds
4 Missing
\0\.‘6\9000000 -< 0.20253685 Very Low Oth - 70th percentile
@ }f!0253685 -< 0.32347140 Low 70th - 80th percentile
0.32347140 < 0.41431427 Medium 80th - 90th percentile
0.41431427 -1 High 90th - 100th percentile
-100 Age out of Range Age <15 or >17
-101 No MoE record No MoE data
OTHER Other Out of training range

14
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These values are included in the SAS format ysx_az06 rating original which
have to be generated once or after any update, after the deployment process, by the
macro %ysx formats().

5. Model deployment and sche(}l;%@d ij{S;\how
YT Y

7

YSE-MATCH

CBI-CLEV-MOE

S 2

CBI-YSX-A-COHORT

CBI-YSX-A-SCORE

CBI-CLRL-CYF

s

CBI-CLRL-WIN

3

CBI-LET-SCORE
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Appendix 3 — Youth Services Datamatch process

CURRENT STATE Prod DM2 Batch Job

[ S
DataNux uses a number of parsing algontims
MSD (Word, Vocab, Phonetics)
to create #Codes from Name & Date of Birth
nputs. b
NOTE: This 15 the z
MoE » GATHER Dataftux Dady Run - processes changes patt of xheljo'; that
i process i (QKB Weekly Run - Compiete refresh takes up the Ume
Collects data from | 4 N
multipie sources for | XN s
DlA matching Cuputs ! % v -
FulBiths o CODED record ' '\\ N b
Regrster ione row per mput record) c “
o
e rmavon used tor
pia [ CODED Record Ménq #Code). y ‘\
Ful Deaths [Sowce System 1] #Code Level 1 | #Code Level2 [#Code Level 3 5 stpde nosritching has,
Register done

Correchons  f—
+ <\ h This process adds Cluster
Indexes to each #Code. This

1dentifies the other identity
OM2 SAS Code 3 e tef ID$ 1— Re- e Dl ) cﬁ"pz:': & 1ecords whose #Codes are
- - simulky (of 1denuical) to each
\\\) other — they will have the
same Cluster Index.

CORNY e

MASTER INDEX Bistory
<¢/\4~_ L
briD3 #ic

MASTER INDEX
1gode Bystem (D [#Code Level 1] Clusteridd J¥Cooe Levet 2] Chustest2 J#Code Level 3 etc.| ChusteriD3 eic
>

é? b Youth Extension-specific Processing +
Removing the Clusts

¥ Rel Corre indexes removes
we ctons references to
Soucced recorts AND
Clusters from Mastat ndes Cotrections ldentities
created by DM2 cluster
peocess.

MASTER INDEX without Cluster o
Source System 1D #Cooe Lovel 1 [#Coce Lever 21aCo0e Lovel 3 etc

f 3

DM2 SAS Code

@ J’
Create Cluster IDs

Clustered data with ne

Cotrections identities

included in clustering
process

v
Output YOUTH EXTENSION MASTER INDEX
Source System ID [#Coda Lovel 1] CusteriD1 [#Code Leval 2] ChusteriD2 [#Coda Lavel 3 oic | ClusteriD? ate
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