Four-level models (HLM4)

Level-1 Model
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Revised representation

Y — AR{XRR[WRRR(GRRR5RRR + VRRR) + WRRF(GRRFé‘RRF) + URR]
+ XRF[WRFR (GRFRé‘RFR + VRFR) + WRFF(GRFF§RFF)] + r}

(%)
AF {XFR[WFRR (GFM5FM + VFRR) + WFRF(GFRF5FRF)] + uFR]
+ XFF[WFFR (GFFRé'FFR + VFFR) + WFFF (GFFF5FFF)]} +e
Degrees of Freedom
1. For an element of 5% §%* 5™ or 5™, we have
DF(6™") = LS™" — f(specific equation within 5***)
DF (8" = LS™* — f(specific equation within &™) ©)
DF (5™ = LS™ — f(specific equation within 5™")
DF (6™ = LS™ — f(specific equation within 6™™)

where L is the number of level-4 units and S$***, %%, §™* §"™* are the number of random

effects, in v ™ R VIR per level-4 unit, respectively and “f(specific equation)” is the

number of fixed effects in a specific scalar equation within one of the fixed effects vectors.
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2. For an element of 6** or , we have

DF(5RRF) — K — LSRRR _fRRF

DF(5FRF) — K _LSRRR _fFRF (7)

RRF

where X is the total number of level-3 units, and " f™*" are, respectively, the total number of

fixed effects in 5, 5™ per level-3 unit.

o™ we have

3. For an element of
DF(§RFF) — J_L(SRRR +SRFR)_KQRR _fRFF , (8)

where J is the total number of level-2 units and O** is the number of random effects per level-3
unit.

4. For an element of 6",

DF(é‘FFF) — N_JPR _L(SRRR + SRFR) _KQRR _fFFF (9)



where N is the total number of level-1 units and P* is the number of random effects per level-2
unit.



