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FRAMES:

(1) We will discussmodels and primarily focus onthe psychological and sociological
variables.

(2) Some slides we may just mention and skip.



Let us step into the night and
pursue that flighty temptress,
adventure.

J.K. Rowling, Harry Potter and the Half-Blood
Prince

We like to thingof our journey modeling with psychological and sociological variables asan
adventure...

Don’t read the slide



1 = Preliminaries

2 — Modeling Approach

3 — Defining and Transforming “Soft
Constructs” to Variables

4 — Modeling Building Mechanics




What do these words have in common?
S— satisfaction

motivation anger

depression

distress morale happiness

enthusiasm reputation experience

media interest fear burnout

schedule service stress

pressure quality

Ask audience this question. Helps us get a idea about people’s terms and beliefs

Have you hadin anyinyour models.




Construct

* Theoretical Operational
~ Often Definition
Qualitative fibrics sl e Variable
;t:_ g‘n;:::re * Measurable
SBRSEEiCE * Quantifiable
“Soft” Variable?

Construct. Broad concepts ortopics of study.
Abstract. Not directly observable. May be complex (have multiple parts).
EXAMPLES: love, aggression, intelligence, life satisfaction
Conceptual Definition. Provides meaninginabstractortheoretical terms

Operational Definition. Definesa construct byspecifying the procedures used to measure or
assess a construct: provide a clear definition or designate a particular measurement instrument to
represent the concept [operational definitions maynotalways be good ..theymaynotaccurately
capturetheintended construct (i.e., lack validity). Burnout can be made measurable.

Variable. When we operationalize a concept, we are creatinga variable. Variable =anycharacteristics

thatvaries (i.e., has atleast two values)

Soft” Variables - “soft”, principallybecause theyare connected with social sciences NOT because theyare
intrinsicallyunmeasurable. Address misconceptions that come from the metaphors we use —“soft” vs

“hard.”

“stock and flow.” The term flow presupposessome material moving. Many soft variables are expressesas
changesinstate—somethingsincrease the state, otherthings can decrease it (assumes ratioscale).
Perhaps “level/state and rate of change” would be better. The language we use affects how we think

aboutthings.

When you operationalize you make it quantitative.
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The Dynamics of Reputation (Physician review example—hiring a company to address online bad
reviews)

Story to introduce the model: Went toget a car stereo from a dealer witha good online
reputation. | waitedin the showroom for 15 minutes, saw some employees who saw me,and no
one came. My annoyance was high, andtheir reputation plummetedin my eyes. | left and went
some where else with a vastly differentexperience. “The Customer is Bothering Me” Shelle Rose
Charvet-

Sketch of a typical business example . Simple partial model of the dynamics of reputation. Possible
questionsto participants:
Where are the soft variables? Should we include them?

Two soft variables. They are ubiquitous and important. Using a particular structureto represent
soft variables. Other things driving thisand are not shown.Reputationcan ebb andflow. Client
Annoyance is an attribute of clients, coflow.

This slide helps define the terms through examples: psychological (client annoyance), sociological
(reputation, pressure on staff), soft or intangible (client annoyance, reputation, service quality).

(Ralph) Discuss “pressure on staff” which is defined to mean[alsoratio ]

= amount of work to be done / capacity of staff to do the work --defined in terms of hard
variables. So we really havea hardvariablein the model. Just an assumption. You might have a
proxy for actual variable. How accurate isit? Do correlational analysis. Look atsub-conceptsthat
go with it (e.g., using factoranalysis or clusteranalysis —-IQ has a variety of sub-scales). Are you
measuringthe outside forces or the perceptions of the people? They could be some processes that
might be aggregated because of the pressure.The pressure could be quite high and the peopleare
resistingit.



Your Experience?

WORKSHOP
EXPECTATIONS?

We wantto findout whypeople are here andwhat theyexpect to gain from these
sessions.

Ask forquick responses (5 min)

* Whatdisciplines are represented here today?

* Who hasusedsoftvariables, intangibles, psychologicalor sociological variables in
models?

* Were theyuseful?

* Whatdo you expect from this workshop?

Whatdisciplines dotheycome from? Thiscontributes to how theythink, terminologyand
the type of models theywill build.



Concerns about Soft Variables

They can’t be used

because they are i
intangible and can’t be Non-material variables
measured! can’t be used in “stock

and flow” structures

It is bad practice to have more than
one soft variable in a model

Paraphrased concerns. Later discuss more general terminology: stock and flow, state and
rate (of change). Vensimcallsita boxvariable andrate, Stella/Ithink callsit stockand flow.

ASK “whatdoyou think”

The lastoneimplies. SD can’t be effective in psychology.
Third. Itdepends on the problem



HIDDEN SLIDE
Impact

“It is widely accepted that intangible or soft
factors have a substantial impact on an
organization’s performance - a damaged
reputation can destroy a business, strong
staff motivation can drive powerful
growth...”

Warren, Strategic Management Dynamics (2008)

Warren, Strategic Management Dynamics (2008), page 576



HIDDEN SLIDE
Benefit

“Often the greatest benefit of a modeling
project is to help the client see the
importance of and begin to measure and
account for soft variables and concepts
previously ignored.”

[in script]

Sterman, “All Models are Wrong: Reflections on
Becoming a Systems Scientist” S5DR, 2002

Sterman, “All Modelsare Wrong...” SDR 2002, page 524
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HIDDEN SLIDE
Need

“[The] understanding ... that a mathematical model
cannot be undertaken until every constant and
functional relationship is known to high accuracy. ..
often leads to the omission of admittedly highly
significant factors ...because these are unmeasured
or unmeasurable. To omit such variables is
equivalent to saying that they have zero effect -
probably the only value that is known to be
wrong.”

Forrester, Industrial Dynamics, 1961 (our emphasis)

Forrester, Industrial Dynamics, 1961 page 57

More of the quote:

“There seemsto be a general understanding...that a mathematical model cannot be
undertaken untilevery constant and functional relationship is known to high accuracy. This
often leads to the omission of admittedly highly significant factors (most ofthe “intangible”
influences ondecisions) because these are unmeasured or unmeasurable. To omit such
variables is equivalent to saying that they have zero effect— probably the only value that
is known to be wrong.”

11



1 — Preliminaries
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3 — Defining and Transforming “Soft
Constructs” to Variables

4 — Modeling Building Mechanics
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Modeling Activities

Assass and
Define
Identify —l:mtrh'url:_ ;
Model Build Modsl
Purpose Transform Construct to Variable

Operationalize Quantify

|dlll1l'iﬂ' | Validate
Audience e :
' Validate __
Varlable Othar
Variables

Show whole slide. Mention what we will cover and not cover (Validate Model)

. Construct refers to a psychological or sociological concept
. Operationalize = transforming “construct” to “measurable variable”

Discuss how we putittogether. Mention other references.
MIDDLE BOXES:
SD Applied to PsychologicalandSocial Problems, Levine
Defining, sociological concepts asvariables for SD modeling, Jacobsen and Bronson
Using human judgementin SD models of Social Systems, Nuthmann

OVERALL
Richardson, Sterman (and many others)—discussions about SD modeling

Always startby Identifying model purpose (a problem). We want it to be meaningful for intended
audience.At end is building and validating. And in the middle -. Our framework for doing good

system dynamics. Tried to synthesize modeling. We found more aboutendsthan what’sin the
middle.

Representsstructure of our approachand structure our workshop

An approach forincorporating psychological and sociological variables. Come up withreal models.

Where do you go for knowledge (forester triangle)

Purpose —identify what processes, andwhatarethe most (can measure mostanything)

13



HIDDEN SLIDE

“The ultimate success of a system dynamics
investigation depends on a clear initial
identification of an important purpose and
objective. ... If a model is to have impact, it
must couple to the concerns of a target
audience.”

lay Forrester, Lessons from System Dynamics
Maodeling, 1986 (our emphasis)

Forrester,J. W. (1986). Lessons from System Dynamics Modeling. Proceedings of the 1986
International Conference of the System Dynamics Society: System Dynamics: On the Move.
J. Aracil, J. A.D. Machuca and M. Karsky. Sevilla, Spain, International System Dynamics
Society: 1.

More of the quote:

The ultimate successof a system dynamics investigation depends ona clearinitial
identification of animportant purpose and objective. ...

In general, influential system dynamics projects are those that change the way people think
aboutasystem ...

Changing and unifying viewpoints means thatthe relevant mentalmodels are being
altered.

Butwhose mentalmodels are to beinfluenced? Ifa modelis to have impact, it must couple
to the concerns of a target audience. Successful modelingshould start byidentifyingthe
targetaudience forthe model.:

14



Key Point

Azzess and
Define
identify Construct
Model
Purpose Transform Construct to Varable
Affects Operationalize Quantify
Identify .
Target
Audiance
. Relate to
Validate
Variable Othas
Variables

Purposeisintended target audience(s)

Mention- Forrester “Students should alsorealize thatthereis nopossible proof of the

validityof any model, whether they are mental or computer models. Models are to be

judgedbytheir comparative usefulness. Assumptions about structure and policies should

be compared with anyavailable information. Computer simulation results should be

comparedwith behaviorinthe real system beingre presented. Discrepancies lead to

improving both mentaland computer models.”

MODEL PURPOSE(S)

* Modeling psychologicalandsociological theories
(Modeling theoriesin thesocial sciences and “modeling a problem” overlap. “.. Atheory s
the general statementabout the relationship between two or more variables.” Pelham, B.
W., & Blanton, H. (2007). Conducting research in psychology : measuring the weight of
smoke (3rd ed.). Australia; Belmont, CA: Thomson Wadsworth., page 29}

* Modelinga problemor situation

* Teaching

* Coaching

* Explore

* Gaininsight

* Enforce precisionin thinking

* Predict (patterns)

* Make decisions

* Clarify thinking

* Gainunderstanding

* Promote common group understanding

* Besurprised!

15



Process Flow, and Rest of Workshop Agenda

. For each construct

-

Walid enough
Na lor madel purpase —Yes

and audience®
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|
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Mo
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Thpechi Vs
it

Ty

The decision points are part of the previous activity, e.g., “Function of measurable
variables” is in the activity “Assess and Define Construct.” (this diagram type is part of
BPMN - business process and modeling language)

Make the range meaningful (e.g., expressingthe variable as a fraction—as percentages or
probabilities ofoccurrence)

Create operational definitionifvariable to be compared with experimental data

Decide whetherto use variable orits correlate with hard variables

Transform construct to variable—is thereavalidscale? Forburnouttherearetwoorthree
scalesintheliterature. Just ook atindicators of burnout process —use a patternorone
construct. Where inthat multi-dim space is where burnout occurs (trajectories). Plan
approach and describe constructs.

16



1 — Preliminaries

2 — Modeling Approach

3 — Defining and Transforming "“Soft
Constructs” to Variables

4 — Modeling Building Mechanics
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. For each construct
o

r'Iln_,.,_ Operationalize  Cuantily
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w
COMCEPT:

ACTIVITY: Assess |

& Define
Construct

measurible index

. S

EXAMPLE:
Fear Incux
(W1X)

—

COMCEPT:
measurable proxy

EXAMPLE: | | ;
Sehaduls I
Pressure

MODEL: Schedule
Pressure (5]
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Proxy of “Measurable” Variable
-'”"‘-] assigning
{13; additional taszks
I'

E%. Sy | Work P )
narmal et e ¥l Tola N L
assigning -~ assigning ..: complating
tasks tasks . tasks
L 4
.'
B0 aua
':,’.{\;P' normal J,F :I
normal lima work to do schadule
to do work pressure

Schedule Pressure = (Work To Do) / (normal work to do)

This computedratiois a proxyforschedule pressure since, for example, it missesextreme
situations

The ratiois a proxy for schedule pressure. The namingof variables that define your
construct should be meaningful to yourtarget audience —you might use “morale” instead
of burnout.



' For each construct

Valid enough
He for moded purpose  —yp,
and audience?

- = 'T- -_ .,
I |
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dsess and Function of
Dsfine —s measirable

~ Construot variables?

Euild Badel

| Transtorm Construct fo Variable
N
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/ %

/  model piece:

/' EXERCISE: \e
\ Laptop Ban |

iy =

1"'5_ co-flow _f

LY F

e

CONCEPT: ‘I!I'ilidity I
Checklist

ACTIVITY:
Validate Variable

EXAMPLE:
Schedule Pressure

EXAMPLE: Motivation
as a Variable

22



NEWS FLASH
February 20, 2018

Complete Airline
Laptop Ban
Announced

What is effect on SDS 2018 Conference Attendance?

What can SDS do?

Mid pointinregistration
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The SDSinterventionsingreenare not activated yet
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Results for Case where
MNo SDS Interventions for Laptop Ban

Registersd Attendees

i E o
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Time (weska) Time {weaks)
—— MO Laplop Ban —— N Laplop Ban
Laptop Ban Laptop Ban
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Validity Checklist oo

Face Validity Check: Schedule Pressure

Yes. The additional work can

Subjectively measure create pressure

what it is supposed to Schedule pressure =
measure? (Work To Do)/(normal work to dao)

Check: “"Average Enthusiasm” or
Correspond to Another Proposed Construct

something in the real

world?
Your Turn!

Describe validity check. Give “schedule pressure example.” Have opendiscussion of
proposed construct forairdine variable.

Combination ofJacobson and Bronson (1987) and Greenstein (2013).
Depression—twentyitems related to self and construct [structuralequation modeling]. Not

empirical factor analysis where you identify factors. Another factor analysis you pick the
factors related to a separate domain ofthe construct.

26



Validate

Validity Checklist \aitabik

Content Validity

Tap into the full range
of meanings of the
underlying concept?

Other dimensions?

Check: Schedule Pressure

Yes. Other possible dimensions
may be at play (e.g., external
product deadlines). You might
need to extend the model.

Check: “"Average Enthusiasm” or
Another Proposed Construct

Your Turn!

27



Validate

Validity Checklist \aitabik

Construct Validity

Correlate
appropriately with
other theoretical
constructs (related
and unrelated)?

Check: Schedule Pressure

Yes.

Carrelates with burnout and
morale, and not sunspots

Check: “Average Enthusiasm” or
Another Proposed Construct

Your Turn!

28



Validate

Validity Checklist Variable
Predictive Validity Check: Schedule Pressure
Does it predict future Does it predict turnover?
behaviors or

conditions?

Check: “"Average Enthusiasm” or
Another Proposed Construct

Your Turn!

29



Validity Checklist et

Correlate Validity Check: Schedule Pressure
What else influences

Correlate with productivity similar to schedule

alternate measures of | |Pressure, e.g, number of

same phenomena at available co-workers

ima?
the same time: Check: “Average Enthusiasm” or

Another Proposed Construct

Your Turn!

30



Key Lesson

Assessing at the validity of your variable
helps you critique the validity of your model
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Can havegroup playwithit.
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ACTIVITY:

| Operationalize
PART OF l
TRAMNSFORM \ COMCEPT:
COMSTRUCT TO measurament
VARIABLE scales

EXAMPLE: Marital
Satisfaction

Mominal

Ordinal

Intarval

Ratio

34



Measurement Scales - Nominal

Time Temperature
Day g —. Hot

4 :

I ]
Night ‘| / Cold

Scale Features

* Mutually exclusive
categories

* No ordering

Operaticnalize |

35



Measurement Scales - Ordinal

Time

Might
Dawn
Noon
Afternoon
Evening

Temperature

Cold

Cool
Lukewarm
Warm

Hot

Scale Features

* MNominal scale
features

* Indicates direction,
ordering of categories

36



Measurement Scales - Interval Operationalize i

Time Temperature

Bodling Wiater

Melting lca

Abhsaiule Tara

— 100 C

— . OC

Celsius

—-213C

Scale Features

* Previous scale
features

= Differences between
scaled units
meaningful and
constant

37



Measurement Scales - Ratio Oparationalize |

Time Temperature

Bailing Watar ||| — 373

Melting ke | | — 273K

Kelvin

Abgohite Tafa f — O

Scale Features
Previous scale
features
Meaningful origin

Ratio comparisons
meaningful (e.g.,
twice the temp in K)

38



Marital Satisfaction - Nominal

Scale Question Response Categories or
Assessment
Nominal Are you satisfied YES or NO
with your
marriage?
Ordinal
Interval
Ratio

Typicallystock and flows typically show variables that are ona ratioscale, otherscales can
be usedandappliedinSD models. Forexample, Nominalcanbea SWITCH ora PULSEin a
model. We should talk about this, and maybe given a example.



Marital Satisfaction - Ordinal

Scale | Question Response Categories or
Assessment

Nominal

Ordinal How satisfied ‘Hot’ "Warm' ‘Luke warm’ ‘Cold’
are you with
your marriage?

Interval

Ratio
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Marital Satisfaction - Interval

Scale | Question Response Categories or
Assessment

Nominal

Ordinal

Interval How satisfied S=Very satisfied, 4=Somewhat
are you with satisfied, 3=Unsure, 2=Somewhat
your marriage?  unsatisfied, 1=Very unsatisfied

Ratio

41



Marital Satisfaction - Ratio

Scale | Question Response Categories or
Assessment

Nominal

Ordinal

Interval

Ratio What is the Ratio of positive to negative

guality of couple interactions observed over a
interactions? specified time period (Gottman
Ratio)

42



COMNCEPT:
quantificatbon
guidance

TRANSFORM
COMSTRUCT TO
WARIABLE

&
PART OF

|
. ACTIVITY: |

| ——
Quantify |

EXAMPLE:
Motivation

COMNCEPT:
madntaining
rarnge lemits an
variable

COMNCEPT:
PARTIMLTY Fang e
guidance

Il'. examples [anger)

model piece:
TR ax| i Fange
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Guidance: Most Often Prefer a Ratio Scale = Guantify

Boiling Water | — 373 K Differential equations require
Metting tes ll— 273 % ratio scales D . FTOen
Kelvin ot (75 o
s Taro y— 9K { Meaningful urigin]

If a variable is on a ratio scale the range of the
scale does not matter (e.g., 0 to 1, O to 100, 0 to 6)

Most oftenwe wantvariableson a ratio scale
We wanta meaningful origin
Differentialequations require ratio scales

If a variableisona ratioscale the range of the scale does not matter(e.g.,,0to 1,0
to 100, 0 to 6)
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Guidance: Relating to Data ﬂ

2 COMPARED o

If variable needs to be EALIBHATE
compared or correlated When possible,
with empirical data :a_lihrater.' to fit
Make it meaningful and histarical data
realistic

s g

DEPRESSION

WEEKS

Thinkingof anappropriate scale (depression0 to 100). Need a structure that manages
range.

We following people for 6 months, sawdepression change (initial value, goal—question)
Forexample, Beck Depression Inventory

Depression of receiving services ina problem over a period. Choose scale 0to 100, most
come in atan80.Relateto aninstrumentthat measure depressionandscaleit.

Look at Grid-Enabled Measures (GEM) Database.
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Guidance: Variable Ranges

FRACTIONS: Try use them because they are
meaningful, e.g. percentages, probabilities

{Dther ranges okay (e.g., 0 to 100) }

[EALH‘IDN: Take care how you combine variables ]

Later we will discuss how we combine variables.
Preferratios for graphical functions.

Taking care means making sure (via graphicalfunctions or cognitive algebra) that all
variablesinthe model remainin range.

MENTION: We willcoverthistopiclater
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Example - Motivation as a Variable | Quantify

no highest
motivation motivation
I |
0 1
highly motivated no highly motivated
to eating poorly motivation to eating well
L I |
-1 0 1

/

Meaningful [sort of] Origin

If something is zero it cuts things off. Could have multiple multipliers. Be careful where you
end up. Be careful of potentialranges.

Consider: motivationscaleisfromM=1to M = 10, with M <4 considered unmotivated



Controlling the Variable’s Maximum

'—ljl Algeteraic lundction

Cantralling
MAXIMUM
value of the

: . 5 g
ALTERNATIVES  —=—t—— Graphical function
Varlable ' '

. | Combination of Algebraic and
Graphical function

1
weak plfernotive |

[0 FMOT LSk l

l | st stay in range —i

Maodel itself may
constrain range

The “if-then-else” l
function since it can

barars with EXAMPLE: Ca-flow Tar Epinal directed

Inimrnal ¢ Haniges [used in alrline ban

int ti
nitegration modsh

Whathave you usedin your models, how have youdoneiit?

Need to stayinrange anyway, no alternative is perfect (Story—Jim looks as wood as
malleable and flexible)



Algebraic Function Limits Upper Range

availabie
anger

maximum
anger

cause of

lose anger

time ta
get angry

increasingi dissipating1

increasingl = (cause of anger *available 1o
anger)/(time to get angry)

available anger = ([maximum anger =

_Angerl:lﬂrna:irnum anger)

1608
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Graphical Function Limits Upper Range

=
t
:E — 1
£ increasing2 =
-~ (cause of anger *anger max limit effect)
i f(time to get angry)
E I Angerd Lo

T
cause of : i
anger 2 ]
¢ loee anger 2 o
]
=
=
-
5
L
e ko Imzreasing2 dissipating 1" 5 e s
get angry 2 s
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Algebraic & Graphical Function Limits Upper Range 5’1

I [T T

il _\-‘-\-\_\\‘] - maxmmiiim
wfTect of Engsr i’ = 1
ang \'.I'.:In]t S=Nper 1

oin tulalr%?‘ - {-::

]
calss of -

anger 3

#u?lpullnp}

effect of anger an
building anger

(=

a 3.3 {_

ma:l.i-mum_unj;ﬂ_-:l'run._:u_].l" PR b
Maxcause_of anger_Z, 0,00} PR m'l’::"ﬂif z

Maximum anger change 3 =
(maximum anger 3) - Anger3 + dissipating3

td S iBap

Meta-states. Effect of angeron building angeris a meta-state

See http://pascalgambardella.com/blog/wp-content/uploads/metastates-and-frames-23-
May-2017-v3.jpeg

Suppose you see a potential dangerandfeel fear. The state of fearis called a primary state
sinceitis triggered from outside of you. Beinghuman, you will probably reflect on that fear.
Manyof us have beenashamed of beingafraid. Thatis a meta-state, a state about another
state, andis triggered from within yourself. It sets a new frame of meaningfor that original
state. Now, yourrelationship with the state offearis shame: shameful fear How would you
experience fear differentlyifinstead youwere curious about your fear? All states that begin
with self (e.g., self-confidence, self-esteem, and s elf-efficacy) are meta-states. Sometimes
this self-reflection places usinastate of mind (e.g., feeling anxiety) thatis not useful. Other
times, ourself-reflectionand meta-states place us into highly desirable states, such as
joyful learning orintelligent, fearlessrisk-taking. Self-reflection can give us the ability to
gainnew perspectives, understandings, insights, and choices. Using the Meta-States Model
lets you look at your meta-states, and the actions, beliefs, values and decisions they drive.
This enables you to use them to actively manage your mental and emotional statesto
enhance your well-being and performance

This is part of a Resource Page: https://pascalgambardella.com/resources/resource-maps/
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Another Example: Stress K

afact of siress
on bullding stress

R imur

Eiread change
. siress upper imA

i
L,

ol fime to
Lavel of ke et

Stress !3! E}C} <
%, decomprassing L\“"N-__ {:F

S

*: | esacess wink eflec

|

” on Sress j.—-’ ncius fime o
nnrm T
actal T =l OROIMTYITESS

wreas Biress "

ol ol shas
el ]
Firpsirian

AT Wl
|

maximum stress change = (stress_upper_limit - Level_of_Stress)
+ decompressing
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1 — Preliminaries

2 — Modeling Approach

3 — Defining and Transforming “Soft
Constructs” to Variables

4 — Modeling Building Mechanics
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All models are wrong
but some are useful.

George Box

A model is a lie that
helps you see the truth.

Howard Skipper
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' For each construct

Valid enough
He for moded purpose  —yp,

and audience?
.

Validsie '_L_H-Hl‘tlhﬂ'ﬂ'ﬂ |
Variabta - Variables

dsess and Function of
Daline —» measirable -Yes-e

~ Construot variables?

T | pp————
| Transtorm Canstruct to Variabls
T, | Opeaionstie  Cusntly

Hcanmerl Scabes  TDRCR] Maluks
Pavinad, Droieal, Ebo1.Tiadl
Ivisragl, Ratio 7o 1M

4+ Build Model
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Mentionthat Cognitive Algebraicis inthe supporting materials . Itis anadvanced topicand
won’tbe covered here.

Itis a wayof combiningvariable to maintaina givenrange.



Guidance on Combining Variables |“¢'::ﬂ"

HE'U'E 3 Fi higkiel
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origin L -

Use intermediate

graphical :
functions i
i Laval of £
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variable to -
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Example - Additive & Graphical Effects et ot

Wariables

Decrease factor in prisoner resistance =

(factor decrease from fear) + I:fm:tnr decrease from repression)

CHITEIRE
Ipstar in
= .r' pfls-ar-er*-u:lul
F'riinrm \I‘—L“{:} ™ m
Fusialanza
[-- 2= Lo jl-: |
T imresisiance 2 E [
factor dicraase _-I b & |
e — from fasr i | E ;‘
i "‘“& A i
"'H Sart o el _Ii o =
& .
F'rIlII:lﬂII .____.-'._ o ll- y
:i. "‘"5" factor desreass - = = -
.-' n p dear T o o i 8 F;_T-'::
Raprascinn
by Gusrds

Stanford Prizaner kadel segment |adapted tram Doyle, Saced, Skannko, 2009

We change the model. Change inResistance -- “decrease to change”

You couldaddtwo things and divide bythe total like a probability.
Make sure “ranges” work

Describe diagram. All psychologicalvariables are between Oand 1.

Ask what could go wrong? Need to protect Prisoner Resistance from going below zero. Be

careful of ranges. They have a defined maximum effect. Need to see rest of modelto judge
othereffects.

Would a multiplicative effect work, probablynot?

Doyle, J.,K.Saeed and J. Skorinko (2009). Personalversus Situational Dynamics:
Implications of Barry Richmond's Models of Classic Experiments in Social Psychology
Proceedings of the 27th International Conference of the System Dynamics Society.
Albuquerque, New Mexico, System Dynamics Society.
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. Relate o Other |
Example: Graphical Effects Vatlabies |
Productivity = (schedule pressure effect on productivity)*(normal
productivity)
Y néng
I:w...q' ncditional Eersies
| [l
O LB "
.-__.-' Ta Qi | sl W S
- | — N ;
/ - _ﬁ el |
|
: ‘\-J' i.-..:_-—_ —
' : J'{:-'“»\ lI .%
i f meeal / praguctivity Fi |5 &
.:E:EE“, I." work to da :f:::jl'lfr‘: Wi { .%%
& 'L 43
=8
il 1lime seheidle presaure F""D'd'-“d""*!' IE
o i ek affact an productivity -I . ki e
= |

We have not limited schedule pressure directly. However, as it increases productively will
taperoff, and likelydecrease inthe real world. Also there will be more errors (not
modeled). The graphical function controls this effect. On this modelschedule pressure

above 2is notsupported bythe graphical function.

Notice whenschedule pressure =1, productivity=1
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Example: Multiplicative Effects | e
anxlety growth rate = normal anxiety growth fraction®level of
anxiety*anxiety from insistence by authority®anxiety from resistance
by victim *anxiety from voltage

MAX T
Anxiery

normal anxiety
W 1J| [rachion

m of Enxln.l].r )

anxuety from
msislenco |'_|'..'

nuthonty
ﬁ.\

anxiety from untli.t-, growth | m]ﬂf
resistence by rate decrease rate
v |l. {imi f o4
<amxiely from anxiety decrease
voltage= coelhicient

Milgram Experiment segment {ada pted from Doyle, Saeed, Sharinko, 2004

More factors more anxiety

Reasoning behind limiting factors. Canwe combine these as a macrovariable. Use
sensitivitytesting—are all needed? Could theybe an index. Idea—look atindexand work
backward (burnout). What region is considered burnout? Threshold above or below
constitutes burnout. People mayhave published info about this threshold. Distress: (0 to
10), 4 and above clinical, take action.

Implications for usingzero onratioscale.
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Multiplication Guidance |w

total effect =
{product of
miultiple variakles)

—

Use rerc for a variabkle only if its absence
cancels the total effect

—

Multiplying two variables less than 1 ylelds
a smaller result

A varlable itself
could be & Fmd.un:'l:

EXAMPLE: Motivathon = [effect of winning
awards}® (normal motivation)

Whan possible dafine
the influence of &

variable as a ratio

EXAMPLE: Motivation factor = [current
motivation)/ maximum motivation)
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' For each construct

Walkid enough
hia for moded purpose —y,
and audience?

T . —

dsess and Function of |
Defie  —= measurable -Yes-s- ::J‘l-ﬂtﬂ- '_'_.H-ﬂ'll‘tl'hﬂ'ﬂ'ﬂ S Build Modsd I

_ Construct | variables? '!W'T i Variables | |

| Transform Construct to Variable
H
In_,.,_ Operationalize  Cuantily

Hcanmerl Scabes  TDRCR] Maluks
Pavinad, Droieal, Ebo1.Tiadl
Ivisragl, Ratio 7o 1M
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|

CONCERT: ! MODEL virtusl
|i""'"'Il Model | ¥ houhaids T I eklet 1. 7

[
FODELING ——— IFEES -
| DEziSioNs )
| MODEL PEECE fism
i Sranford Prisan
EBSEERT: chaasn COHMCEPT: reprmisnd genaii I'-_ Experimant |
hi-Ticw [mel 1
varisble type: STOCE LA |
I'.UH:II..P;.,-R'\' change), eniflews, co-flow
FEAMPLE; |
AL FLOW/SMOBDTH
WUSESR
C FLOW
co-FLow
l v
- . . COMCEPTE: Modsling paideivad
| MDDEL: Alrfline Ban | | MODEL: avpecd |Bi-Tlow) ve sclual aapect
Burnioul i(5) |stock or muxiliary}, unookh
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‘ Buikd Model

Family Crisis Demo

Anger is a state (level, stock)
if it accumulates over time

O T = Anger | 2
incre asing | decreasing
ANCEr ' - anger

Auxiliaries are just for convenience and visibility. Theycanbe placedin rates. [review]
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adjusting

.5
perceplon
e percepbion
gap

Parcereed
FI-e:|:||JI']I||,:|I1

&)

8 hal
repuiation

PERCEPTION: (Bi-flow and Smooth) l Build Model

Perception

500 10.00 15.00 o0
Moanihs

—— Percenved Reputabhon

—— actual reputation

Perception time or fractional rate
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Perception (Bi-flow and Smooth) M

Actual Aspect Could be a Stock

adjusting 1 adjpising 2

Paizemed {:}: a
fapect o £

| Pefcajved

Asgpes] 2

parcapiion T Akl
tima 1 percaplian |;\5ch| | percaplion percegtion ot
onp 1 limea 2 map 2 ——

Stanford Prison Model is an
Example

This isaboutanabstract aspect of some variable. Not quality (how wellsomething is done)
itself which is an auxiliary variable. Average qualityis a stock.



PERCEPTION: Actual Aspect = ke
“Stock (Prisoner Resistance)” e
. mml:::l;c_l.,.-" _!‘. T T
IS e R ) e | Stanford Prisoner
| it _'I" 7-.___ ., L ekl 3 ) Model wpmneit ot
i) T o b from Diryle, Saned, Skorinka,
‘."-\.E-'# o _“_'.'_rg]

Guards are ordinary people.
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THRESHOLD EFFECT

pecepian gap

Changa in perception = {F'rimnnr_ih:i:hnm -
Resistance_Percelved_by_Guards)/f
iperception_time)

Resistance Perceived by Guards

Buiid Modsl

Low levels of prisoner
resistance will go
undetected and high
levels will be quickly
detected.

£ )
THREZHMLD

_E EFFECT

E

:

£ Gusres

o T
rodslance

geickly

‘..-""

Priszner_Resiciancze)
|Fezhtsrcs Percabissd by Gusech = 3.001)

Lowestvalueis 0.25
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Prisoners Offer
Slight

Initial Resistance
attime=0

Prisoners Offer
Significant
Initial
Resistance at
time=0

L1 T in Pircarom Prscrai Rssosanos E Fa S H a8 R prirs e
:
- |
=
gl  n
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T | s . L
al | Doyt
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— DR T —— Raprassian by usrde
| Tme iz Parcwss Sraoner Aseninsce ' ] Aeswiance and Repraasicn
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S | i P
4 i
& - —
Fid | | i I 3 i
i | Fy Capn
'] i T=grar Tpmpince
Pl 21 3 Awrwt liscw Feccaned by diasd
parcezkon ke — Appreason by Guaprds

In model, pulse =0.02 low resistance, pulse =0.2 highresistance

Ifthe pulseislarge enough, the guards pushthe prisoner's resistance to zero: Resistance is

Futile.
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Hamlet -
Opportunity,
Motivation,

Revenge
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THRESHOLD EFFECT: Killing Claudius

Lo b e b
tasEmi — eI rrre
ik fttdaic,

o ek okt |
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LA

[ISF REE N -0 = L
death =
IF {{Motivation__to_Avenge >= .
55) AND " ey
(opportunity__to_act »= 0.95)) RS ST —
THEN (-Claudius/DT) scera it
ELSE O e

s blormwdon iz daerga
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Coflow — Schedule Burnout K
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Note:

Initial Conditionfor burnout stock: normal_burnout*normal_time_to_dissipate

Keeps burnoutinequilibriumuntil additional tasks assigned

If normal_time_to_dissipate not present, burnout will graduallyincrease startingattime
zero.

When no additional tasks assigned, schedule pressure =1and the equilibrium condition for
burnoutis

schedule_pressure_effect_on_burnout*normal_burnout=normal burnout =
Burnout/time_to_dissipate_burnout

initial condition of burnout =normal burnout * time_to_dissipate_burnout
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RESOURCES
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Supporting Material

+ Annotated Bibliography of Psychological and
Sociological Modeling

+ Advanced Topic - Cognitive Algebra
* Example Models
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APPENDIX
Physician Burnout

Working Model
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Physician Burnout

2012, Tait D. Shanafelt, MD, et. al.

LA PR LITY - K HAP I

OF DOGTORS COWFLICTS IMMOFLLNESS
EMERTIENCIES LG HOURS
- - o
Fr— BRIFEICEAN
THESS  ff---- I
ELECTROMIC FRUSTRATICN 1 i uﬁm; ]
HEALTH = WTTH A0
RECCADS BURIEN
LEANTREG 1
P
PAACTICE
Frisighta from sinwenal GRS AS SN
articles, [Eagramorsaled FATITHN
Lk Soeal hibiac h #rces

atrithhiesc hing onm

“Burnout is more common among physicians than among
other US workers.” Archives of Internal Medicine October 8,

| M LITEIAL
INCIERSED
HATE of WED
ARSI
s GUALITY CARE
tor PATEN TS
CYMICAL ¢
SARICAETIC
ATTITLOE
| PATIEMT
BATTE ACTION

With Burnoutyou do not bounceback or recover with rest or time off (likeyou can

with normal stress).

“Burnout and Satisfaction With Work-Life Balance

Among US Physicians Relative to the General US Population”
Archives of Internal Medicine October 8, 2012.TaitD. Shanafelt, MD,et al
http://archinte.jamanetwork.com/article.aspx?articleid=1351351

Talkabouta legend.
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Partial
Model:
Physician
Burnout
T
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Comparethis model withthe model with schedule pressure. Battle Burnout, Take a

Vacation
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Physician Burnout 4

Sketch how you would add the following to the burnout model
— Mindfulness practice
— Long hours due to an emergency

Hints:
= Just add auxiliary variables {e.g., normal number of patients, emergency
patiemts)
= ‘What variable would practicing mindfulness most affect?
— The "added assignments" and “number of added assignments
variables" may not be needed
e o o -
Fd
i I g |
e - i | USEFUL
i i | -
] I HARKFLIL
LORT FCRLIETS | SENESS I- ;-I m | = o LITE LA
- | EP{:WHAL
EMERGENCEES Baundary af Madel |
= SEBPRRE . . S

80



