


















km2









































2

2

o













o o







7%



22, 4%

10, 8%

2, 4%

57%

20 hab/km2

945.000 km2

o o

982.563, 3 km2

25%

40% 15, 3% 12, 9%

1, 1%

93, 4%

88% 86, 8% 86, 6%

30, 9% 20, 2% 15, 5%





km2 1 km2

3

1 2 3



2 2

2

0, 13 0, 1 0, 1

0, 36 0, 37 0, 38



0, 4 0, 42

0, 4 0, 7 > 0, 7















a a

a



1

1









2



1 2

3

1 2 3



2

2











2







o

2

o

2

2

2

2







2

2 2 2



(1)

(3)

(3)

(3)

(2)

(1), (2) (3)





2

2













b

(ρ) ρIV P ρV V

ρIV P ρV V





o

o

o

o

o

o

o

o

o

o



RAI = 3×
[
N −N

M −N

]
, para anomalias positivas

RAI = −3×
[
N −N

X −N

]
, para anomalias negativas

N

N

M

X

N ≥ N 2.1 2.2



(0 < F (x) ≤ 0, 15)

(0, 15 < F (x) ≤ 0, 35) (0, 35 < F (x) ≤ 0, 65) (0, 65 < F (x) ≤ 0, 85)

(0, 85 < F (x) ≤ 1, 0) F (x)

RIy =
1

n

n∑
s=1

Ssy

Ssy =
Rsy −Rs

σ



Rsy s y

Rs s

σ s

n y





1
12











a

a

a

a





g

Xg

(<g, Xg) g <g Xg

x ∈ Xg

(P.δ)

(P.α)

(P.β)

(P.γ)

P.γ

G =

FD =



A = {a1, a2, · · · , aM}

I = {i}i=1,N

J = {j}j=1,m

K = {k}k=1,K

C = {ci}
O = {oj}
U = {uk

i } ui k−ésimo

i

W = {w1, · · · , wk} wk

ci oj

R =

Ω =

p(Ω) = Ω

H(A,Ω, p(Ω)) =

⇒ FD = G⊗ [A⊗R]⊗ [W ⊗ C ⊗O]⊗ [Ω⊗H ⊗ p(Ω)]⊗ [K ⊗ U ]

⊗ A ⊗ R

W ⊗ C ⊗ O

Ω⊗H ⊗ p(Ω) K ⊗U



n



v sk a P (k) b ⇔ sk < v(a) − v(b) < sk+1

P (k) k

C0

C1

C2

C3

C4

C5

C6



IMERGm =
7∑

i=1

ki × vi(m)

m m



ki i− ésimo (k1 = 0, 15; k2 = 0, 12; k3 = 0, 15; k4 = 0, 12; k5 = 0, 06; k6 =

0, 2; k7 = 0, 2)

vi(m) i− ésimo

7∑
i=1

ki = 1 e

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

(IMERGm)max = 100

(IMERGm)min = 0

(vi(m))max = 100, ∀i
(vi(m))min = 0, ∀i





y = 0, 025× mun























• •

• •

• •

• •

• •







p q

q

1o 2o

3o

p

q (0 < q < p) p

p

q

Zi Xj i, j = 1, 2, · · · , p

Z1 = a11X1 + a12X2 + · · ·+ a1pXp

Z2 = a21X1 + a22X2 + · · ·+ a2pXp

Zp = ap1X1 + ap2X2 + · · ·+ appXp

aij

Xj Zi

Xi

a2i1 + a2i2 + · · ·+ a2ip = 1 i = 1, 2, · · · , p

λj, j = 1, · · · , p
CM



CM =

⎡
⎢⎢⎢⎢⎢⎢⎣

cm11 cm12 · · · cm1p

cm21 cm22 · · · cm2p

cmp1 cmp2 · · · cmpp

⎤
⎥⎥⎥⎥⎥⎥⎦

cmii Xi cmij Xi

Xj CM

|CM − λI | = 0 I

CM λ

Q x1, x2, · · · , xQ
m

x1 = a11F1 + a12F2 + . . .+ a1mFm + e1

x2 = a21F1 + a22F2 + . . .+ a2mFm + e2

xQ = aQ1F1 + aQ2F2 + . . .+ aQmFm + eQ

xi(i = 1, . . . , Q)

ai1, ai2, . . . , aim Xi F1, F2, . . . , Fm

m ei

m











Itqc = Rank(xt
qc)

Itqc =
xt
qc−xt

qc=c

σt
qc=c

Itqc =
xt
qc−min(x

t0
q )

maxc(x
t0
q )−minc(x

t0
q )

[0, 1]

Itqc =
xt
qc

x
t0
qc=c

Itqc =
xt
qc−x

t0
qc=c

x
t0
qc=c

Itqc =

⎧⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎩

25, se xt
qc ∈ {p25th} percentil

50, se xt
qc ∈ {p50th − p25th} percentil

75, se xt
qc ∈ {p75th − p50th} percentil

100, se xt
qc ∈ {p100th − p75th} percentil

Itqc =

⎧⎪⎪⎨
⎪⎪⎩

1, se w > (1 + p)

0, se (1 − p) ≤ w ≤ (1 + p)

−1, se w < (1 + p)

Itqc =
xt
qc−Et(x

t
qc)

Et(
∣∣∣xt

qc−Et(x
t
qc)

∣∣∣)

Itqc =
xt
qc−xt−1

qc

xt
qc

xt
qc c t c



w1

w2 w1 + w2



CIi =

∑M
i=1 Iqiwqi∑M
i=1 I

∗
qiwqi

Iqi q q = 1, . . . , Q i

i = 1, . . . ,M wqi

I∗ = I∗(w) = arg max
Ik,k∈{1,...,M}(

Q∑
q=1

Iqkwq)

I∗

w

CI∗i = arg max
∑Q

q=1 Iqcwqc

sujeito a :∑Q
q=1 Iqkwqk ≤ 1

wqk ≥ 0

∀k = 1, . . . ,M ; ∀q = 1, . . . , Q.

n



G = {xq}, q = 1, . . . , Q M =

{i}, i = 1, . . . ,M i

xq

w = {wq}, q = 1, . . . , Q
∑Q

q=1 = 1



E M ×M

E ejk, j 	= k j k

ejk =

Q∑
q=1

(wq(Prjk) +
1

2
wq(Injk))

wq(Prjk) wq(Injk)



CI i, i = 1, . . . ,M

CIi = frs(I1,i, I2,i, . . . , IQ,i, ws,1, ws,2, . . . , ws,Q)

r = 1, 2, 3 s = 1, 2, 3

Q I1,i, I2,i, . . . , IQ,i

ws,1, ws,2, . . . , ws,Q

Iq,i =
xq,i −min(xq)

max(xq)−min(xq)

Iq,i =
xq,i −mean(xq)

std(xq)

Iq,i = xq,i



Rank(CIi)

M

Rs =
1

M

M∑
i=1

|Rankref (CIi)−Rank(CIi)|









Y

X1, X2, . . . , Xp

Y1, . . . , Yp

Yj Yj+1, . . . , Yp



R

R

Y R = 1 Y R = 0

R R = 1, 2, . . . , p

j Yj R

1 0

R

R

R



Ycom Ycom = (Yobs, Ymis)

Yobs Ymis

Ymis

P (R | Ycom) = P (R | Yobs)

Ymis Yobs

P (R | Ycom) = P (R)

3.13 Ymis

X

Y Z

X Y R





E M E

M

E



m m > 1

m

m

m



m

m

m

m

L(φ1, . . . , φp | Yobs) =

p∏
j=1

L(φj | Yobs)

L(φj | Yobs) ∝
nj∏
i=1

P (yij | yi,1, . . . , yi,j−1, φj)

P (Yj | Y1, . . . , Yj−1, φj) Yj Y1, . . . , Yj−1 φj



Y1, . . . , Yp

L(φj | Yobs) Yj Y1, . . . , Yj−1

nj φj

Yj

Y1, . . . , Yj−1

X Y1, . . . , Yj−1

Xobs Xmis Yobs,j Ymis,j

nj

Yj (nj + 1) n

Yj Y1, . . . , Yj−1

Yj ∼ N1(μj, σ
2
j ) μj = β0 + β1Y1 + · · ·+ βj−1Yj−1

φj = (β0, β1, . . . , βj−1, σ
2
j )

L(μj, σ
2
j | Yobs) ∝ σ

−nj

j exp

{
− 1

2σ2
j

nj∑
i=1

(yij −Xobs(i)β)
2

}
,

β = (β0, β1, . . . , βj−1)

π(φj) ∝ σ−1
j (β, σ2

j )

(β, σ2
j )

σ
− p

2
j exp

{
− 1

2σ2
j
(β − β̂)T (XT

obsXobs)(β − β̂)
}
×

σ
−(

nj−p

2
)−1

j exp
{
− 1

2σ2
j

∑nj

i=1(yij −Xobs(i)β̂)
2
}

β | Yobs, σ
2
j ∼ Nj(β̂, σ

2
j (X

T
obsXobs)

T ),



σ2
j | Yobs ∼ ε̂T ε̂χ−2

nj−p,

β̂ = (XT
obsXobs)

−1XT
obsYobs,j β

ε̂ = Yobs,j −Xobsβ̂

(β, σ2
j )

σ̃2
j = ε̂T ε̂

σ∗ σ∗ χ2
nj−p

β̃ σ̃2
j (β̃, σ̃2

j )

Yj

P (Ymis,j | Yobs, β̃, σ̃
2
j )

N1(Xmisβ̃, σ̃
2
j ) m

(β̃(t), σ̃
2(t)
j ) t = 1, . . . ,m

Yj

Yj∗ Yj

Yj∗

Ymis θ Yobs

P (Ymis, θ | Yobs).



Ymis

θ P (θ | Yobs, Ymis)

Y
(t+1)
mis ∼ P (Ymis | Yobs, θ

(t))

θ(t+1) ∼ P (θ | Yobs, Y
(t+1)
mis )

{(θ(1), Y (1)), . . . , (θ(t+1), Y (t+1))},

t

Y
(t)
mis

Qj j = 1, . . . ,m Qj

Q =
1

m

m∑
j=1

Q̂j

U =

1
m

∑m
j=1 Uj B = 1

m−1

∑m
j=1(Q̂j−Q)2

T = U + (1 +
1

m
)B.

PFdados



PFdados ≤ 5%

5% < PFdados < 15%

PFdados ≥ 15%

m

m

30%

m

m

30%



√
√

√
√ √

√

√

√ √

√ √
√ √

√
√
√

√ √
√ √
√

√



Q

Yj Y1, . . . , Yj−1

Y1 Y2 Y2 Y1

Yj Y1, . . . , Yj−1

Q

Y = (Y1, . . . , Yp) p Yj =

(Y obs
j , Y mis

j ) Y obs
j Y mis

j

j = 1, . . . , p Y

θ

θ

θ



P (Y1 | Y−1, θ1)

P (Yp | Y−p, θp).

θ1, . . . , θp

P (Y | θ)

θ
∗(t)
1 ∼ P (θ1 | Y obs

1 , Y
(t−1)
2 , . . . , Y

(t−1)
p )

Y
∗(t)
1 ∼ P (Y1 | Y obs

1 , Y
(t−1)
2 , . . . , Y

(t−1)
p , θ

∗(t)
1 )

θ
∗(t)
p ∼ P (θp | Y obs

p , Y
(t−1)
1 , . . . , Y

(t−1)
p−1 )

Y
∗(t)
p ∼ P (Yp | Y obs

p , Y
(t−1)
1 , . . . , Y

(t−1)
p−1 , θ

∗(t)
p )

Y
(t)
j = (Y obs

j , Y
∗(t)
j ) t

Y
∗(t−1)
j Y

∗(t)
j

k

k



√

√
√



∼

α = 0, 05 0, 975 0, 025
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PV 11i =
PAAi × (ALPi + ALTi + ALTDi + APNi + APPi)

1000

PAAi = i

ALPi = i

ALTi = i

ALTDi = i

APNi = i



APPi = i

i = 1, ..., 167.

4000 100

PV11: Aptidão Agrícola (peso) X Uso da Terra p/Agropecuária (hectares)
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A : y = 0, 07x

B : y = 0, 06x+ 5

C : y = 0, 02x+ 45

D : y = 0, 0075x+ 70











{X1, · · · , Xn}



Q(p) = F−1(p) = inf{x : F (x) ≥ p}, 0 < p < 1,

F (x){
X(1), · · · , X(n)

} {X1, · · · , Xn} Q̂i(p)

Q̂i(p) = (1− γ)X(j) + γX(j+1), com
j −m

n
≤ p ≤ j −m+ 1

n

m ∈ R 0 ≤ γ ≤ 1, γ j = 
pn+m� g = pn +m − j,


u� u

�u� u

m = 0

γ =

{
1, se g > 0,

0, se g = 0.

F req(Xk ≤ x)

x

Freq(Xk ≤ Q̂(p)) = �pn�

Freq(Xk ≥ Q̂(1− p)) =
⌊
pn+ 1

⌋
L

pk = LF (X(k)) pk = F (LX(k)) F

L F



pk =
(k − 1

3
)

(n+ 1
3
)
≈ MF (X(k)), c/ M sendo a mediana.

o(n−1/2) 3a

Q̂i(p) Q̂(p)

p

Freq(Xk ≤ Q̂i(p)) ≥ pn F (Q(u)) ≥ u

F

Freq(Xk ≤ Q̂i(p)) = Freq(Xk ≥ Q̂i(1− p))

Q̂−1
i (x)

⇒ Q̂−1
i (x(k)) + Q̂−1

i (x(n−k+1)) = 1,

k = 1, · · · , n.
Q̂−1

i (x)

⇒ Q̂−1
i (x(1)) > 0 e Q̂−1

i (x(n)) < 1.

Q̂−1
i (0.5)

{
[X(l)+X(l+1)]

2 se n = 2l.

X(l+1) se n = 2l + 1.

Q̂−1
i (0.5).



P ≤ 236, 25 236, 25 < P ≤ 327, 45 327, 45 < P ≤ 491, 90 491, 90 < P ≤ 631, 39 P > 631, 39

P ≤ 191, 35 191, 35 < P ≤ 285, 98 285, 98 < P ≤ 452, 96 452, 96 < P ≤ 625, 66 P > 625, 66

P ≤ 228, 33 228, 33 < P ≤ 301, 23 301, 23 < P ≤ 482, 11 482, 11 < P ≤ 621, 67 P > 621, 67

P ≤ 184, 64 184, 64 < P ≤ 282, 07 282, 07 < P ≤ 406, 19 406, 19 < P ≤ 573, 86 P > 573, 86

P ≤ 321, 32 321, 32 < P ≤ 420, 73 420, 73 < P ≤ 623, 85 623, 85 < P ≤ 784, 51 P > 784, 51

P ≤ 377, 55 377, 55 < P ≤ 536, 56 536, 56 < P ≤ 728, 40 728, 40 < P ≤ 1060, 33 P > 1060, 33

P ≤ 499, 10 499, 10 < P ≤ 659, 72 659, 72 < P ≤ 839, 43 839, 43 < P ≤ 1018, 13 P > 1018, 13

P ≤ 505, 73 505, 73 < P ≤ 625, 90 625, 90 < P ≤ 928, 60 928, 60 < P ≤ 1151, 06 P > 1151, 06

P ≤ 220, 80 220, 80 < P ≤ 334, 18 334, 18 < P ≤ 494, 40 494, 40 < P ≤ 726, 01 P > 726, 01

P ≤ 335, 35 335, 35 < P ≤ 467, 50 467, 50 < P ≤ 690, 35 690, 35 < P ≤ 890, 00 P > 890, 00

P ≤ 278, 20 278, 20 < P ≤ 452, 50 452, 50 < P ≤ 643, 60 643, 60 < P ≤ 816, 43 P > 816, 43

P ≤ 740, 16 740, 19 < P ≤ 893, 11 893, 11 < P ≤ 1279, 29 1279, 29 < P ≤ 1517, 27 P > 1517, 27

P ≤ 373, 73 373, 73 < P ≤ 507, 40 507, 40 < P ≤ 664, 28 664, 28 < P ≤ 818, 58 P > 818, 58

P ≤ 290, 77 290, 77 < P ≤ 440, 85 440, 85 < P ≤ 615, 41 615, 41 < P ≤ 782, 13 P > 782, 13

P ≤ 230, 68 230, 68 < P ≤ 365, 60 365, 60 < P ≤ 487, 90 487, 90 < P ≤ 660, 66 P > 660, 66

P ≤ 241, 65 241, 65 < P ≤ 361, 50 361, 50 < P ≤ 576, 15 576, 15 < P ≤ 784, 55 P > 784, 55

P ≤ 429, 95 429, 95 < P ≤ 564, 80 564, 80 < P ≤ 720, 69 720, 69 < P ≤ 936, 28 P > 936, 28

P ≤ 389, 73 389, 73 < P ≤ 560, 03 560, 03 < P ≤ 764, 48 764, 48 < P ≤ 942, 45 P > 942, 45

P ≤ 288, 97 288, 97 < P ≤ 420, 68 420, 68 < P ≤ 615, 25 615, 25 < P ≤ 781, 79 P > 781, 79



P ≤ 448, 96 448, 96 < P ≤ 572, 24 572, 24 < P ≤ 781, 58 781, 58 < P ≤ 1071, 51 P > 1071, 51

P ≤ 287, 38 287, 38 < P ≤ 397, 75 397, 75 < P ≤ 611, 90 611, 90 < P ≤ 829, 78 P > 829, 78

P ≤ 389, 21 389, 21 < P ≤ 528, 12 528, 12 < P ≤ 740, 72 740, 72 < P ≤ 1005, 71 P > 1005, 71

P ≤ 316, 05 316, 05 < P ≤ 435, 70 435, 70 < P ≤ 628, 95 628, 95 < P ≤ 849, 05 P > 849, 05

P ≤ 426, 12 426, 12 < P ≤ 562, 55 562, 55 < P ≤ 867, 77 867, 77 < P ≤ 1068, 80 P > 1068, 80

P ≤ 713, 47 713, 47 < P ≤ 889, 72 889, 72 < P ≤ 1216, 17 1216, 17 < P ≤ 1.642, 12 P > 1.642, 12

P ≤ 932, 07 932, 07 < P ≤ 1131, 02 1131, 02 < P ≤ 1438, 09 1438, 09 < P ≤ 1.679, 21 P > 1.679, 21

P ≤ 826, 66 826, 66 < P ≤ 1101, 90 1101, 90 < P ≤ 1478, 40 1478, 40 < P ≤ 1779, 23 P > 1779, 23

P ≤ 311, 58 311, 58 < P ≤ 444, 48 444, 48 < P ≤ 681, 44 681, 44 < P ≤ 898, 84 P > 898, 84

P ≤ 442, 15 442, 15 < P ≤ 602, 31 602, 31 < P ≤ 885, 96 885, 96 < P ≤ 1115, 77 P > 1115, 77

P ≤ 365, 06 365, 06 < P ≤ 551, 70 551, 70 < P ≤ 885, 00 885, 00 < P ≤ 1046, 53 P > 1046, 53

P ≤ 1185, 77 1185, 77 < P ≤ 1581, 70 1581, 70 < P ≤ 2015, 20 2015, 20 < P ≤ 2263, 51 P > 2263, 51

P ≤ 490, 34 490, 34 < P ≤ 654, 74 654, 74 < P ≤ 891, 12 891, 12 < P ≤ 1096, 79 P > 1096, 79

P ≤ 379, 25 379, 25 < P ≤ 574, 40 574, 40 < P ≤ 801, 75 801, 75 < P ≤ 1020, 20 P > 1020, 20

P ≤ 323, 95 323, 95 < P ≤ 463, 45 463, 45 < P ≤ 678, 50 678, 50 < P ≤ 865, 40 P > 865, 40

P ≤ 317, 81 317, 81 < P ≤ 509, 20 509, 20 < P ≤ 784, 50 784, 50 < P ≤ 1011, 13 P > 1011, 13

P ≤ 595, 26 595, 26 < P ≤ 759, 31 759, 31 < P ≤ 1061, 37 1061, 37 < P ≤ 1271, 48 P > 1271, 48

P ≤ 492, 41 492, 41 < P ≤ 760, 72 760, 72 < P ≤ 1014, 21 1014, 21 < P ≤ 1289, 03 P > 1289, 03

P ≤ 375, 67 375, 67 < P ≤ 527, 32 527, 32 < P ≤ 802, 20 802, 20 < P ≤ 1003, 92 P > 1003, 92

Q̂(0.50)





Q̂0.5



B : y = 100− 0, 125× (x− 500)

C : y = 37, 5− 0, 1× (x− 1000)

D : y = 12, 5− 0, 05× (x− 1250)



y = c × x x

c = 100
popmax

= 0, 005 popmax = 20000
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A : y = 0, 8x



B : y = 1, 6x− 10

C : y = 2, 4x− 30

D : y = 3, 2x− 60

(Recpc)

Recpc = mun/ mun
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IS =
ψ1 × ψ3 × Pobs

ND × (ND − ψ2)

IDC =
1000× IS

P

IS =

ψ1 =

ψ2 =

ψ3 =

Pobs =

IDC =

P =

ND =



1a ≥ 301

2a

3a

4a

4.21 4.24

A : y = 100− 0, 1x

B : y = 120− 0, 5x

C : y = 97, 5− 0, 35x

D : y = 13, 33− 0, 0133x





I055

I050 I022

4.25 4.27

I055 =
A01

G12a

I050 =
(A06 + A18 − A24)− A10

A05

I022 =
A10 − A19

A01

A01 =



G12a =

A05 =

A06 =

A10 =

A18 =

A19 =

A24 =

PV 22

PV 22 = I055 × 1

(1 + I050)
× I022

4.29 4.31

1000



PV22
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C : y = 30− 0, 03x
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α = 0, 1

0, 95 0, 05 α = 0, 05

0, 975 0, 025

α = 0, 1



ISFSt
m =

7∑
q=1

wqI
t
q,m, com w1 + w2 + · · ·+ w7 = 1 e I tq,m 	= −1

ISFSt
m = m t m =

1, 2, . . . , L L

I tq,m = q m t

wq = q w1 = 0, 15 w2 = 0, 12 w3 = 0, 15

w4 = 0, 12 w5 = 0, 06 w6 = 0, 2 w7 = 0, 2

I tq,m = fq(x
t
q,m) ∈ {[0, 100] ∨ {−1}}

x t
q,m = q m t

fq( ) = q

q = 1

xt
1,m =

PAAm × (ALPm + ALTm + ALTDm + APNm + APPm)

1000

PAAm = m

ALPm = m ha

ALTm = m ha

ALTDm = m ha

APNm = m ha

APPm = m ha



⇒ f1(x
t
1,m) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

0, 07xt
1,m, se xt

1,m ≤ 500

0, 06xt
1,m + 5, se 500 < xt

1,m ≤ 1000

0, 02xt
1,m + 45, se 1000 < xt

1,m ≤ 2000

0, 0075xt
1,m + 70, se 2000 < xt

1,m ≤ 4000

100, se xt
1,m > 4000

−1, se � xt
1,m

q = 2

xt
2,m = m

⇒ f2(x
t
2,m) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

100, se xt
2,m ≤ 500

100− 0, 125× (xt
2,m − 500), se 500 < xt

2,m ≤ 1000

37, 5− 0, 1× (xt
2,m − 1000), se 1000 < xt

2,m ≤ 1250

12, 5− 0, 05× (xt
2,m − 1250), se 1250 < xt

2,m ≤ 1500

0, se xt
2,m > 1500

−1, se � xt
2,m



q = 3

xt
3,m = m

⇒ f3(x
t
3,m) =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

0, 005× xt
3,m, se 0 < xt

3,m ≤ 20000

100, se xt
3,m > 20000

−1, se � xt
3,m

q = 4

xt
4,m =

(PIBrural)m × 100

(PIBtotal)m

PIBrural PIBtotal

⇒ f4(x
t
4,m) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

100, se xt
4,m > 50

3, 2xt
4,m − 60, se 37, 5 < xt

4,m ≤ 50

2, 4xt
4,m − 30, se 25 < xt

4,m ≤ 37, 5

1, 6xt
4,m − 10, se 12, 5 < xt

4,m ≤ 25

0, 8xt
4,m, se 0 ≤ xt

4,m ≤ 12, 5

−1, se � xt
4,m

q = 5

xt
5,m = m

⇒ xt
5,m =

(ReceitasCorrentes)m
(Populacao)m

⇒ f5(x
t
5,m) =

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

100, se xt
5,m ≤ 150

120− 0, 1334xt
5,m, se 150 < xt

5,m < 900

0, se xt
5,m ≥ 900

−1, se � xt
5,m

q = 6

xt
6,m = m t



⇒ xt
6,m =

1000× IS

P

IS =
ψ1 × ψ3 × Pobs

ND × (ND − ψ2)

IS =

ψ1 =

ψ2 =

ψ3 =

Pobs =

P =

ND =

⇒ f6(x
t
6,m) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

100− 0, 1xt
6,m, se xt

6,m ≤ 50

120− 0, 5xt
6,m, se 50 < xt

6,m ≤ 150

97, 5− 0, 35xt
6,m, se 150 < xt

6,m ≤ 250

13, 33− 0, 0134xt
6,m, se 250 < xt

6,m ≤ 1000

0, se xt
6,m > 1000

−1, se � xt
6,m

q = 7

xt
7,m = I055 × 1

1 + I050
× I022

I055 =

I050 =

I022 =



⇒ f7(x
t
7,m) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

100− 0, 26xt
7,m, se xt

7,m ≤ 250

55− 0, 08xt
7,m, se 250 < xt

7,m ≤ 500

30− 0, 03xt
7,m, se 500 < xt

7,m ≤ 1000

0, se xt
7,m > 1000

−1, se � xt
7,m




