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GAS (Dysco) models

2008 Creal, Koopman, and Lucas developed a new class of
observation driven models, called GAS models.
Harvey and Tirthankar Chakravarty (2008): "Beta-t-(E)GARCH"
developed the model called it a dynamic scoring model
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Observation driven vs parameter driven models

2008 Creal, Koopman, and Lucas developed a new class of
observation driven models, called GAS models.
This is an observation driven model with a scaled score function
and hence the name—generalized autoregressive score model.
Harvey and Chikratarvey (2008) independently developed the
model and called it a dynamic scoring model.
Parameter driven models are stochastic models that have their
own source of error.
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Observation driven models are a new class of models

Includes time varying parameters in the models.
models include non-linear regression models with time-varying
parameters.
include multivariate point process models with time varying
parameters.
includes models for time-varying higher moments.
includes multivariate models.
can include some dynamic factor models
include Engle’s ARCH, ACD, ACI, ACM, and DCC models

Robert A. Yaffee (New York University) Generalized Autoregressive Score (GAS) or Dynamic Scoring models (Dysco) modelsMay 16, 2014 8 / 11



Rob Engle NYU Stern Finance

Rob Engle Noble Laureate author of Autoregressive Conditional
Heteroscedastic, Autoregressive Conditional Duration,
Autoregressive Conditional Intensity, Autoregressive Conditional
Multinomial and Dynamic Conditional Correlation models

Figure 3: RFE
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Basic model specification

Let yt be a dependent variable of interest,
Let ft be a time-varying parameter,
Let xt = a vector of exogenous variables, all at time t, and
Let θ = a vector of static parameters.
Assume that observation yt is generated by observation density

p(yt |ft−1,Y t−1,X t
1,F

t−2
1 ; θ) (1)
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Basic model specification 2

So the updating equation is:

ft = ω +

p−1∑
i=0

Aist−i +

q∑
j=1

Bj ft−j (2)

st = some scaled score function.
ft would have to evolve subject to its own independent source of
error.
unknown coefficients in ω,Ai , and Bj are functions of θ as well.
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Estimation by simulation

Simulations are often effective when based on second-order
expansions of the log observation density.

st = St−1 ∗ 5t (3)

where 5 = score or gradient = ∂ln(p)
∂ft−1

and St−1 = pseudo-inverse

information matrix: = I−1
t−1 = Et−1[5t5′t ]−1
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Gas model specification

GAS models are speccified by the orders of A and B parameters- e.g.

GAS(p, q) (4)

where p=order of Ai and q = order of Bj

If we let yt = σt−1εt .

Therefore a GAS(1,1) model is equivalent to a GARCH(1,1) model in specification.
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EGAS model for female Anxiety
with GARCH(1,1) specification

That is, because Rob Engle defined εt = σtzt zt ∼ N(0,1), this
GAS model is formulated as:

σ2
t = ω + α1z2

t−1σ
2
t−1 + φ1σ

2
t−1 (5)

and the Exponential GAS model is formulated as

lnσ2
t = ω + α1ut−1σ

2
t−1 + φ1lnσ2

t−1 (6)

where ut−1 = z2
t − 1 when zt ∼ N(0,1).

Robert A. Yaffee (New York University) Generalized Autoregressive Score (GAS) or Dynamic Scoring models (Dysco) modelsMay 16, 2014 14 / 11



EGAS model for female Anxiety
with GARCH(1,1) specification

Our mean model for female anxiety is

femanx = .242 + εt (7)

and our EGAS model is

lnσ2
t = −.906 + 0.377σ2

t−1 + 0.874lnσ2
t−1 (8)
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EGAS diagnostics for female Anxiety model

Figure 4: Diagnostics for EGAS female anxiety model
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EGAS Graphics for female Anxiety model

Figure 5: EGAS graphics for female anxiety model
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EGAS forecasts

Figure 6: EGAS forecasts for female anxiety model
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