Require:
expression of TFs: z € RV*P expression of target gene: y € RV,
number of iterations: T € N, shrinkage factor: v € [0, 1],
sampling rate for observations: s, € [0, 1],
sampling rate for TFs: sy € [0, 1].

Ensure: importance of TFs: I2 € RY

1. Initialize model with arithmetic mean of y, set impor-
tance I? to 0, and set step number to 1:

fo(z) < 7,

t—1,1% —0.

10. Output scaled I?
— 9 t—t + 1. over all trees
I 2,

3. Calculate pseudo—re&duals.
rit — yi — fi—1(x;), i € {1,..., N}.

!

4. Randomly select s5 - IV observations with replacement,
and sy - P TFs without replacement.

i

5. Find regions Ry, Ry, and relative importance i? of
p-th TF by training one-level regression tree on pseudo-
residuals using only randomly selected observations and
TFs:

{i2, 01, R1t, Ro} + train_tree(z;, r3¢).

|

6. Calculate 1, y2¢ using only randomly selected observa-

tions and define the regresion stump hy:

yi—f Xy
Vit < —Xciard{z telél(t})a z; € Ry,

Z yi—fe—1(xs) .
Yot < card{z;ER1:} ' T € Roy.

ht(x) = ’yltI(Z‘ € th) - ’YQtI(x € th)
!

7. Update model using all observations:

fi(@) — fi—1(x) + vhe(x).
]

8. Update importance of p-th TF:
] If,t — Ifat + 2.




