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Abstract— We consider a class of discrete-time mean-field-
type games with a finite number of players. We quantify the
exact strategic inefficiency that arises in these games when
players derive their feedback strategies using classical Bellman
system of equations that treat the state and/or action probability
law as exogenous, termed to as ‘“oblivious” strategies, rather
than solving the true mean-field-type game. Working in a
tractable deterministic setting with non-quadratic power costs,
we (i) derive closed-form expressions for the feedback equilibria
in both the oblivious (mean-taking) and mean-field-type (mean-
accounting) formulations, (ii) compute the associated value
functions, and (iii) establish a closed-form, nonnegative expres-
sion for the Individual Price of Oblivion or strategic myopia.
Our analysis reveals a structural failure of standard equilibrium
concepts in strongly coupled regimes: the cost of obliviousness
is not merely an approximation error but a strategic liability
that grows unbounded as the mean-field type coupling strength
increases. Furthermore, we identify a “multiplier of ignorance”
effect, showing that strategic competition exacerbates the per-
formance degradation, relative inefficiency is strictly higher in
competitive games than in single-agent mean-field-type control.
These results prove the non-validity of standard ‘“frozen-law”
oblivious solutions for mean-field-type games and highlight the
necessity of formulating equilibria using proper Master Adjoint
Systems or Bellman systems on the space of measures.

I. INTRODUCTION

Earlier foundations of what is now called “mean-field
games” in discrete time go back at least to 1982 and
were laid out by Jovanovic and Rosenthal (1988, [1]),
who considered a continuum of agents each controlling a
private Markov chain, with the aggregate distribution thereby
reducing a large-population game to a representative single-
agent optimization against the mean field. Their 1988 model
includes not only the state-mean-field but also the action-
mean-field and the joint state-action mean-field. Their work
has already Kolmogorov equation in it and also Bellman
equation on it. These equations combined together are the
key driving forces of such systems. Continuous time mean-
field games came much later (see [8]-[10]). The analysis
of systems subject to mean-field interactions has evolved
along distinct theoretical trajectories, and it is called Mean-
Field-Type Games [2], [3]. As we will see in this paper,
MFTG has a huge difference with the freezing approach
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(widely used in the literature) when the payoffs is non-
linear in the probability measure of own state-action. It
includes MFTG driven by McKean-Vlasov dynamics (which
has the entire probability law of state/action that enters in
the state/cost coefficients), MFTG driven by McKean-Vlasov
dynamics of Nemytskii-type (which has Radon-Nikodym
derivative (density) that enters in the state/payoff coefficients,
see [13]). The case of one single agent corresponds to
the centralized optimization of cost functionals depending
nonlinearly on the state distribution [4]. McKean-Vlasov
Forward-Backward Stochastic Differential Equations [6] and
the analytic framework of Bellman equations on the Wasser-
stein space of probability measures [7]. See also [5], [12]
for dependence on trends, delays, quantiles etc. Although
the asymptotic convergence of interacting particle systems
to their mean-field limits is classical [11], and the structural
gap between the game-theoretic (Nash) solution and the
centralized (social) optimum has been extensively studied
as the Price of Anarchy or Inefficiency gap (see [12] and
the references therein). The specific performance degradation
incurred by incorrectly applying the standard, state-space
HJB/Bellman system of equations to a true MFTG problem
remains underexplored in deterministic settings.

This work isolates that precise error, extending the con-
cept of the Price of Oblivion implicitly touched upon in
discussions of time-inconsistency and restricted information
structures [2] to provide closed-form quantification of the
suboptimality inherent in ignoring the measure-derivative
terms of the true dynamic programming principle in the space
of measures.

For more than half a century, the Hamilton-Jacobi-Bellman
(HJB) (for continuous-time problems) and Bellman (for
discrete-time problems) system of equations has stood as the
central analytical pillar of dynamic game theory. However,
the classical HIB/Bellman system is not universally valid
for generating equilibria in mean-field-type games. It relies,
often implicitly, on a structural assumption that a player’s
cost depends only on the state and the actions of specific ad-
versaries. As soon as the cost functional depends on the dis-
tribution, density, quantile, variance, expectile, extremile, or
aggregate whether through a local squared mean, a variance,
or a nonlinear functional of own-state law, the classical best
response machinery ceases to encode the correct strategic
incentives. Despite the explosion of interest in Mean-Field-
Type Games (MFTG), this limitation remains largely under-
appreciated, particularly among communities accustomed to
treating aggregate trends as exogenous signals rather than
endogenous consequences of collective play/behavior.

Why does this misunderstanding persist? Because in deter-



ministic game settings, the “law” of the population coincides
with the state trajectory itself. This creates a powerful
temptation to freeze or externalize the distributional term
(treating the mean field as a background weather pattern
rather than a variable subject to control) and proceed with
standard differential game theory. This shortcut, what we call
oblivious equilibrium (or “mean-taking” behavior) appears
innocuous. However, it breaks the game-theoretic structure
in a subtle but consequential way. The resulting equilibrium
is not merely inefficient; it is the solution to a fundamentally
different, incorrectly simplified game.

The purpose of this paper is to make this strategic lim-
itation manifest, quantitatively, and in the starkest possible
terms. Working deliberately in a minimal deterministic game
setting so that no stochastic technicalities can obscure the
core argument, we:

 derive the exact oblivious solution that agents would
reach under the “mean-taking” assumption that the
population law is fixed and exogenous;

e derive the true Mean-Field-Type (MFT) Nash Equi-
librium (“mean-accounting”) obtained when players
correctly internalize their influence on the aggregate via
the Master Adjoint Systems or HJB/Bellman system on
the space of measures;

« compute the exact closed-form value functions associ-
ated with each equilibrium; and

« establish a fully explicit, nonnegative, closed-form for-
mula for the strategic cost gap: the precise efficiency
loss incurred by the group when they compete oblivi-
ously.

The resulting formula is remarkably transparent and
straightforward. It shows that the missing sensitivity term,
the derivative with respect to the measure, is not a subtle
second-order correction; it is a dominant driver of strategic
behavior. Even in the simplest linear-quadratic game, the gap
grows with the number of players and the initial condition,
and it disappears only in the degenerate case where the
cost functional contains no mean-field dependence. In other
words, the standard oblivious Nash solution is valid in
MFTG if and only if the game is not Mean-Field Type.

This work therefore provides something that has long
been missing from the literature: an exact, pedagogically
minimal demonstration that classical differential game theory
is structurally invalid for MFTG, even in settings that appear
perfectly compatible with traditional methods. By isolating
the cost penalty explicitly, we offer a diagnostic tool for
game theorists: it tells precisely when the classical oblivious
solution can be trusted (rarely), when it cannot (generically),
and how much social welfare is lost when the wrong solution
concept is applied.

II. DISCRETE-TIME MFTG WITH POWER COST

Consider a differential game on discrete-time infinite hori-
zon with k € [0,00) and player set Z = {1,...,I}, I > 2.

The state dynamics are assumed to be linear as follows:

I
Xp1 = X +naj,+n > al=Xe(1—=0S), (1)
Jj=1,j#i
where 7 is a parameter in the dynamics, o, = — k% X, for all

i€Z,and S = E§:1 k7. The set of admissible control laws
of ¢ € T is denoted by A°. We restrict our study to feedback
controls of the form o} = ¢*(X}). Let o := (a!,...,al),
ati=(al,...;a' " ottt .. al), and the instantaneous
cost for player ¢ € 7 is

. . 1 .
LH( Xy, i, ) = [ Xg|? + Amy P + %\aw,

where my, is known as the mean-field term, and 1 < p €
Z. Note that the system is deterministic and homogeneous,
so the mean state is my = Xj. Each player ¢ € Z has
heterogeneous sensitivity to the mean-field term my given by
the parameter \' > 0. Each player i € Z selects a feedback
strategy to minimize the total cost functional

JHa) = L Xy, mi, o) dt.
k=0

A profile of feedback strategies a* := (a*);c7 is a Nash
equilibrium if for every ¢ € Z,
JHa*) = min J(af, o)

ate At
We compare two concepts that differ in how players treat
the mean-field term. In the oblivious setting, the -th player
treats the trajectory my, as exogenous. Thus, the term \'m3
becomes an irrelevant time-dependent constant and the ef-
fective optimization problem reduces to considering \* = 0.
On the contrary, when considering the mean-field term as
endogenous, the parameters A\* > 0. In general, player i
minimizes the 2p-power cost functional:

) > . 1 .
J(e) =Y ((1 X+ 2p|az|2p) .
k=0

We focus our attention to the domain where the aggregated
feedback satisfies the stability condition 0 < 7S < 2,
ensuring that |1 — nS| < 1. We search for value functions
of the form V¢(X) = P! X|* with P® > 0. The stationary
Bellman equation for player ¢ is as follows:

P = nin {1+ X)X/
Ny 2 i i i|2p
—I—%\a |P + P |(1—77(S—/1))X—|-7]oz | }

The first-order necessary and sufficient condition for the opti-
mal control o (assuming X > 0 —without loss of generality—
due to symmetry) yields the structural relationship:

()P~ 4+ 2pP (Xpq1)?P 1 =0,
— aj, = —2pP)F T X1 ()



Imposing the linear feedback form o, = —’ X}, and noting
Xik+1 = (1 — nS)Xy, we derive the linkage between the
feedback gain x’ and the value coefficient P%:

1 1 K 2t

"= (1-7S)(2pP)FT = P'= — :
k= (1-nS)(2pP") 2p<1—n5>

3)

With this problem statement in hand and the emerging

Bellman system, we introduce in the following the concept

of oblivious strategy and cost, i.e., treating the state and/or
action probability law as exogenous.

A. Oblivious Strategy and Oblivious Cost

The oblivious strategy corresponds to the baseline case
where players ignore the specific mean-field penalty (i.e.,
setting A\’ = 0) and assume a symmetric environment.

Lemma 1 (Oblivious Strategy and Cost): Let I > 1 and
p > 1. The discrete-time oblivious strategy is given by the
feedback gain k. which is the unique positive solution to
the scalar fixed-point equation:

K 2p—1
_ _ 2p| 2p
(1_77]%) 1= (= ntm)®] = 2pn+ o, @)

subject to the stability constraint 0 < nIx < 1. Under this
profile

2 77(1+)\

41,2 )
) 2p "Vobl
Jopi(T0) = 7

1-— (1 — n[ﬁ0b1)2p ’

is the oblivious cost for a player with sensitivity \°.
Proof: The oblivious player solves the Bellman equa-

tion assuming A\’ = 0 and a symmetric aggregate S = Ix.

Substituting the linkage into the Bellman value identity:

P(1—(1—-nS)%) =n(1+0)+ %ﬁp.

(&)

Substitute P =

2p—1
(1 Kns) and S = Ik:

1 K 2p-1 n
— 1— (1 —=nlk)*) =n+ —r%
2p (1—77%) (1= (A =nlw)¥) 77+2p“

Multiplying by 2p yields (4). The LHS is strictly increasing
in x (singular at 1/nI) and the RHS is strictly increasing.
Since the LHS starts at O and goes to +o0o as n/k — 1,
while the RHS is finite, a unique solution kp) exists in the
stable region.

Given the feedback kop1, the closed-loop decay rate is
Tobl = 1 — nlkep1. The state evolves as Xp = xo(rop1)".
The cost functional evaluates to:

) 1 )
obl = 772 ( (1+ ) pﬁim) (zork)?”,
(1 + A+ ’%bl) Z Tob1)

k=0

The geometric series sum is 1/ (1 — rigl). Substituting this
yields (5). [ ]

Now, we repeat the same procedure and compute the
strategy and cost for the mean-field-type equilibrium. Thus,
we could compare both solutions.

B. Equilibrium Strategy and Equilibrium Cost

The Mean-Field-Type (MFT) strategy accounts for the
heterogeneous sensitivity A’ and the equilibrium coupling.

Lemma 2 (MFT Equilibrium Strategy and Cost): For a
parameter vector A = (A!,... \f), the Mean-Field-Type
Nash equilibrium is defined by the unique vector of gains
k* = (k1" ..., k1*) and aggregate S* = Y k/* satisfying
the coupled system for all ¢ € Z:

7 2p71

K . .
R 1= (1=n8")%| = 2pn(1+ X' iy2p

(15g) [-amns ] = 2mexy+ate)
(6)

and

(1 + Az (KJ? *)2[))

P
is the equilibrium cost for player ¢ given explicitly.
Proof: We utilize the Bellman equation for player ¢
with heterogeneous \’. The aggregate S* is fixed at the

equilibrium value. Substituting the optimal P? from (3) into
the Bellman identity:

=S =n(1+ ) +

; 2
Jurr(To) = x5” -

)

i KAy

P 1 — i\2p
. i 2p—1

Replacing P’ with 5 ( ﬁ) and multiplying by 2p:

(1—I€7ZS*>2P | {1’(1*”5*)2”} = 2pn(1+A) +1(k")?P

This defines x“* as an implicit function of S* and \°.
Summing these roots yields the fixed point equation for S*.
Existence and uniqueness follow from the monotonicity of
the LHS and RHS with respect to x and S.

Under the equilibrium strategy, the system decays at rate
r* = 1 — nS*. The cost calculation follows the same
geometric series summation as in the oblivious case, but
using the specific Nash gains x** and the Nash decay rate

*

r.

i i L i) 2 1
JuEr =1 <1+)\L+ %(“7 ) p> xopm'

This matches the stated formula (7). |

III. PRICE OF ANARCHY AND PRICE OF SIMPLICITY

We quantify the inefficiency introduced by the lack of
mean-field awareness in a strategic I-player game with 2p-
power costs and player-specific mean-field sensitivities A\* >
0. In this context, the Oblivious solution ignores the mean-
field term, while the Mean-Field-Type Nash Equilibrium
accounts for each A individually. We retain the structural

constant 7y, := 57— € (0,1]. Then, from above
. ) 1 +)\2 (Hz *)2;0
Jurr(20) = nlwol™ 1—(1 775*)2;) ’
2
1+ /\l 2p ogl

Jébl(xo) = 7l|$0|2p

1-— (1 — nIﬁobl)2p7



where k** and S* = ZJI.ZI k7* are the MFT equilibrium
gains solving the coupled system and k) is the symmetric
oblivious gain.

Definition 1 (Game Price of Anarchy): The Price of An-
archy for player ¢ is
_ Jébl(%)

Jpr (o)’
if Jl%/[FT(xO) 75 0 (1e o 75 0)

Definition 2 (Game Price of Simplicity): The Price of
Simplicity for player ¢ is

Po AIQ;D

POS’%Q;) = gbl(‘ro) - J&IFT(CEO)

if Jf\/[FT(‘rO) 75 0 (1e o 7’5 0)
Lemma 3 (Exact PoA and PoS): For each ¢ € Z, the exact
expressions are

1-(1- nfffobl)2p L+ A+ 21 ’iiﬁl

PoA’
B Y CE T N iy U M e ey
POS?,Q;D = W‘Io‘zp
LN+ g LA+ g5 (s07)%
1— (1 —nlkop)?? 1—(1—n5*)2p ’

for the Price of Anarchy and the Price of Simplicity.
Lemma 4 (Asymmetric \': Cost Penalty Growth): Fix

I >1,p>1,and let at least one \J > 0. Then, for each

player i:

PoA} 2p > 1, PoS: 2p >
Moreover, as A\! — oo, the penalties grow unbounded:
) 1 )
PoA® ., ~ —— —  (\H)1/(2p) 8
% 1.2p 1_(1_,’75*)213( ) ) ( a)
nlzol* i
POSI 2p W A , (8b)

for the Price of Anarchy and the Price of Simplicity.
Proof: The mapping A\’ ~— k»* is strictly increasing
by the monotonicity of the Bellman FOC. Increasing \*
increases the numerator in (8) and decreases the effective de-
nominator (1—7.5*)?P since S* is increasing. Therefore, both
PoA and PoS are strictly increasing in A’. In the asymptotic
regime A’ > 1, the MFTG gain x"* ~ (A\*)'/(??), leading
to the indicated scaling in (8). |
Lemma 5 (Divergence of the Price of Simplicity): Let
I — oco. Assume the sensitivity parameters are uniform and
scale with I, i.e. \X{(I) = Aj. If

A; = Q(Ilfﬁ+€> , for some € > 0,

then the exact cost gap, given by

Ai(xo, {A[}) =

diverges:

gbl(xo) - Jli/IFT(xo)ﬂ

lim A’(zg, {A}) = +o0

I—o00
Moreover, when A; dominates the aggregate dynamics,
ai)p min; \*(1)
2p 1w

A~ €))

Proof: Oblivious gain satisfies kop; ~ 1~1/(2P) hence
Ikobl ~ Ili%
Thus

2P 1+ A+ 01

2
i _ %o Y zy” Ap
bl 9p Tkon

T

For the mean-accounting cost, with uniform Aj, the fixed
point relation implies

S* ~ 1'% (M)
It yields

o’ 1+ A+ O((R)™) oy’ (A%
2p S* 2p -3

JurT =

Since A; grows faster than [ lfﬁ, the leading term in the
gap is J¢, |, giving the approximation (9) and the divergence
conclusion. [ ]

We introduce a structural interpretation that isolates the
manner, in which an oblivious player’s failure to update
beliefs about the mean field, induces a multiplicative penalty
that intensifies with population size. This effect is formalized
through the Ignorance Ratio, which measures the discrep-
ancy between the true system coupling and the coupling
presumed when computing the oblivious strategy.

Let Aj satisfy the super-linear growth condition Ay >
I'" 7. Then the exact cost gap A'(zo,{A;}) admits the
asymptotic decomposition

A’ (330, {AI}) ~ Jbase(m()) Mign(la AI)7

where:
z2P
1) Jpase(xo) = 2L is the uncoupled state-cost contribu-
p

tion;
2) the multiplier
Ar Ar
Aggregate Effort ]Fﬁ

Mign (I» AI)

quantifies the amplification induced by ignoring the
true mean-field sensitivity.

The Multiplier of Ignorance arises because the oblivious
strategy breaks the structural link between the penalty pa-
rameter A and the stabilizing control gain. In contrast, the
Nash equilibrium maintains this link: higher penalty induces
higher control, suppressing the state variance. By ignoring
this dependence, the oblivious player exposes themselves
to a multiplicative amplification of cost proportional to the
discrepancy between actual coupling and assumed coupling.
The following section introduces the Price of Oblivion within
the game-theoretic framework. We define this metric to
quantify the specific “tax” imposed on a strategic ecosystem
when players collectively ignore the mean-field coupling.



IV. THE PRICE OF OBLIVION IN COMPETITIVE
ENVIRONMENTS

While the Price of Anarchy measures cost ratios, the Price
of Oblivion (PoO) focuses on the relative excess burden
incurred by individual players. In the heterogeneous case,
each player i has a distinct mean-field sensitivity A\* > 0,
and the PoO quantifies the relative inefficiency due to the
collective use of oblivious strategies compared to the fully
aware MFT Nash Equilibrium.

Definition 3 (Game Price of Oblivion): Let G be the I-
player 2p-power game with individual couplings A* > 0.
Let a°® and oMFT denote the joint strategy profiles at
the Oblivious solution and MFT equilibria, respectively. The
Price of Oblivion for player 7 is

Jz( obl. éEo)

PoO; 2p(A') = T (aMFT; )

71*P0A12p( )717
assuming J*(aM¥FT: z0) # 0.
The term PoO can be seen as the “Cognitive Tax.”

« PoO} 2p(A") = 0 indicates player ¢ suffers no additional
penalty by being oblivious.

e As \' — o0, PoO" 2p(A) — oo, reflecting an un-
bounded tax on model simplicity for high mean-field
sensitivity.

o Players with larger \* pay disproportionately more in
the presence of competition, illustrating heterogeneity
in strategic cost exposure.

The heterogeneous PoO formalizes the individual burden of
model simplification in strategic systems:

o PoA’ gives the multiplicative inefficiency,
o PoS' gives the absolute cost penalty,
« PoO’ gives the relative “tax” for using oblivious strate-
gies.
Together, they provide a complete quantitative picture of the
cost of ignoring mean-field interactions in competitive games
with asymmetric player sensitivities.

V. NUMERICAL INVESTIGATION

We present a numerical study quantifying the inefficiency
induced by ignoring the mean-field coupling in /-player 2p-
power games. We focus on a range of cost exponents p €
{1,2,3,10} and player counts I € {1,2,5,10}, evaluating
the divergence between the Oblivious Nash Equilibrium and
the Mean-Field-Type Nash Equilibrium for varying indi-
vidual coupling strengths A*. Fig. 1 depicts the absolute
cost difference, PoS} ,, = J&, — Jipr, across the same
parameter ranges.

o The PoS grows approximately linearly with \?, in
accordance with the asymptotic scaling predicted by the
analytic formulas for heterogeneous ‘.

o The slope of the PoS curve increases with the number of
players I, illustrating that the absolute penalty for using
oblivious strategies is amplified in more competitive
environments.

o Nonlinearity in p subtly shapes the curvature of the PoS
for intermediate \?, but the linear asymptotic growth
dominates for strong coupling.

We can simplify the feedback gains as: Oblivious Gain
k2P = 2pyr.,, and Nash Gain given by (k*)%” = 2pyr,(1+
A). We substitute these into the two cost components: the
Oblivious Cost (J¢, ), and the Mean-Field-Type Nash Cost
(JMFT) For the Oblivious Cost (.J bl) the oblivious player
uses fixed gain k,p and the term —k L1 simplifies to vr7 p.
Then,

i x(%p 1+ A+ YI,p

obl — 2 |: Ikobl :|
For the Mean-Field-Type Nash Cost (J{;p1), The MFT Nash
player adapts k* = kopi(1 + )\)ﬁ. The numerator term
2—11)(143*)2?’ simplifies to 7, (1 + A).

Num =1+ A+797,(1+X) =1+ X1 +71p),

i = zg? [+ M) (1 + 1)
2p Ikobl(l —+ )\)ﬁ

2p
2" [ (L4 71p) 1-4
A A .
[ Tkop (142
Subtracting Ji;pr from J¢, | yields the explicit form:
System scaling factor

———

2p
Lo

35
2pl <2p1 1)

1 1 1— L
(1+>\+2p]_1)—(1+2p1_1)(1+A) 21,1'

Sub-linear Nash Cost

PoS} 5,(\) =

Linear Oblivious Cost
We have that the interaction strength that grows with
the number of players. Let the interaction parameter scale
linearly with population size, A\'(I) = I. Then, for any
exponent p > 1, the individual Price of Simplicity diverges,
ie., lim; o, PoS 5,(I) = co. A convenient representation
is
POSI Qp( )
L+ T+, (1+71p)(1+1)1‘*
1
2P | 1(2py1p)? 1(2pyr,)%

Taken together, the numerical results in Fig. 1 validate and
extend the theoretical findings:

1) In strongly coupled games, the cost of ignoring the
endogenous mean field is both multiplicatively and
absolutely unbounded as \* — oo.

2) Competition among players (I > 1) exacerbates the
inefficiency, effectively multiplying the cost of oblivi-
ousness relative to single-agent scenarios.

3) The nonlinearity parameter p affects intermediate
regimes, but the qualitative divergence of PoA and
linear growth of PoS are robust across all p considered.

4) From a control or learning perspective, oblivious strate-
gies are fundamentally inadequate in high-interaction
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Fig. 1. (a) The shape of the price of simplicity vs interaction strength, for different values of I and for different power exponent p. (b) The shape of the

price of simplicity of all players vs interaction strength. (c) The shape of the price of simplicity when \*(I) scales to infinity with I.

regimes: the combination of strong coupling and multi-
agent competition leads to catastrophic deviations from
the MFT benchmark.

These findings quantitatively formalize the “cost of freez-
ing the mean field”, i.e., neglecting the strategic feedback in
high-interaction environments is not only theoretically sub-
optimal but practically intolerable for system performance.

VI. CONCLUSION AND FUTURE WORK

In this paper, we have established a definitive quanti-
tative boundary between classical differential game theory
and MFTG. By deriving exact, closed-form solutions in
a minimal deterministic setting, we demonstrated that the
“oblivious” derivation of Nash equilibria where players treat
the population law or own-state-action law as an exoge-
nous signal, is not merely a heuristic approximation, but a
fundamental strategic error. Our analysis of the Individual
Price of Oblivion proves that this inefficiency is unbounded.
The performance penalty incurred by the oblivious coali-
tion grows arbitrarily large as the mean-field coupling A
increases. Furthermore, we identified a “multiplier of ig-
norance”: the relative cost of being oblivious is strictly
higher in competitive environments (/ > 1) than in single-
agent settings. This result serves as a critical diagnostic
for game theorists: while the classical “frozen-law” Nash
concept may suffice for weakly coupled systems (A = 0),
it fails catastrophically in regimes of strong interaction,
where the correct equilibrium concept relying on the Master
Adjoint Systems or HJB/Bellman systems on the space of
measures is strictly required. Future research should extend
these explicit quantifications to stochastic regimes, particu-
larly those involving common noise and mixed atomic/non-
atomic populations, where the governing equation becomes a
stochastic Master Adjoint System. There is significant value
in analyzing the Price of Oblivion in Strategic Learning
contexts, where independent learners that fail to track the
evolving population distribution effectively converge to sub-
optimal oblivious equilibria. Further work is needed to map
these theoretical gaps onto scenarios involving heterogeneous
agents and partial information, where the strategic tax of
model simplicity may be even more pronounced.
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