APPENDIX 4A: Disaggregation Procedures

Disaggregation

Suppose we have a sequence of numbers

Vi, Y2, Y35« oy ¥2n

Let
51 = (n+y)/2
82 = (y3+y4)/2
— A
Sn = (Yan—1+ ¥2n)/2
Problem: Given the numbers s;,3,,. .., 8,, recover the numbers y;, 32, .. vy Yan.

. Clearly there is no unique solution to the problem since the equations in A consti-
tute n equations in 2n unknowns. Therefore additional assumptions or information is required
to carry out the disaggregation. We shall assume that any comsecutive set of 2k + 2 values

Yor+1; Yor42s - - o5 Y2(r+k)+1s Y2(r+4)4+2 Of the y sequence lie “approximately” on a polynomial curve
of degree k.

We will investigate here only the cases k = 0,1,2,3.

Here we are assuming that every pair of adjacent y values is “approximately™ equal. This leads
to the estimates
Y2ig1 = Y2i = 8
because

= Y2 and 81

1+ ¥2
:y-—-2—y=‘vy]zsl,y2231.

CASE 2: k= 1.
Consider y1, ¥2, ¥3, 4. They lie on a straight line “approximately™.
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So

nn = a+d
Y2 = a+2b
vs N a+3b for some a, b.
Y4 ~ a+4b
So 3 7
31=a+§b,82=a+§b=>2b=32-—310rb=8—2—:ﬂ
and 3 . 3
81— 3s
a=31—2(52—31)=—1-4——2-.
So 7s1—3s; 28328 5
81 — 989 89 — 481 81 — 82
= b= =
nh=a+ 1 + 2 q
y2=a+2b=781-—332+482—481=331+52
4 4
y3=a+3b=7.91-—332+632—631=31+352
4 4
y4=a+4b=7sl_332+832_831=—81+532.
4 4
Note that
h+y =125
Ys + ya = 282.

Hence the disaggregation procedure may be carried out as follows:

)1
b2
Ys3
Y4
For 2 < r < n -1 carry out,
Yar—1

Y2r

214;’2- based on the sequence
Yi,Y2, Y3, Y4 -
3314382 e e
4 51 82
322001 ) based on the sequence
Y3, Y4, Y5, Y6 -
332483 \'-:P'/,\-:’-/
4 s2 33
5’"—'4’"ﬂ based on the sequence
Y2r—1y Y2r; Y2r41y Yory2 -
35,48 Ny et ——  p—
__4_':.1-.1. 3, 841



L And finally

Yon—1 = ’—"=L4'-"-32 based on the sequence
Y2n—3, Y2n-2, Y2n—1, ¥on
. —sp_1+5, N i e, ot
Yoo = 4 Sn—1 Sn

Alternatively for 2 < » < n — 1, we could have taken

Yory = =il based on the sequence
Y2r—3, Y2r-2, Y2r-1, Y2r .
. —ap_y 458, L2 kg i
Yar - 4L_ Sp_1 Sy

Notethatfor 1 <i<n
25; = y2 + Y2i-1.

The same reasoning is used to derive the disaggregation formulae for k¥ = 2 and & = 3. They
are simply stated below.

CASE 3: k=2,
yp = fazisdls based on the sequence
Yi.¥Y2, Y3, Y4, Y5, Vs -
—  —si4ds:+5s ""\,F'J\"\’f-’,\'\,/—’
Y2 = A 8 82 83
( For2<r<n-1
Yor—1 = "'—-IL;"'-‘—FH- based on the sequence
Yar—3, Y2r—2, Y2r—1, Y2r, Yor+1, Y2r41 -
-8 +8-l !, \u——-\;—l,%——\;—/’\u——n\,,—_/
Yor = B Sr—1 Sy Sr41
Finally
Yon-y = Satilacizony — based on the sequence
. Y2n—5, Yon—a) Y2n-3, Y2n—2, Y2n—1, ¥2n
Yom = H_S-%zm—_z (i.e. 8n-2, Sn=1, 8n).
CASE 4a: k = 3 and n is even.
W o= =i +23"‘6;47”+93" based on the sequence
, Yi,Y2, Y3, Y4, Y5, Y6, Y7, Us
—2353 44755435 .
yp = (2u=2Baatdler$3e (i.e. 81,82, 33, 84).
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For r = 2,4,6,...,etc. up to r = n — 2 carry out,

38r42—178r41+738r 458,71

y2r——1 = 64

2 _ =3argg+17s,4y+550,=5s,_q based on the sequence

-
64 Y2r-3, Y2r—-2, Y2r-1, ¥2r,
Yorp1 = 55r42+4558,414+178r—53,_3 Y2r + 1, Yort2, Y2r+3, Yor+4
" 64 (l'e' 81'—1:3?':31‘4-1531'4-2)'
58r42+738,41—175, 438,
y2r+2 = Dr42 r+€lj‘1 r r—1 J
Ending with
35 T8p.1—238,_ -
Yony = totdlin=i=dsna+Ss based on the sequence

Yon-7: Y2n—6s Y2n—5; Y2n—-4,, ¥Y2n-3, ¥2n—2, Y2n-1, ¥2n
(i-e. 8n-3,8,_2,8n1, 8p).

. 938n—-dTsp_1+238y_2—53,_3
Yon - 64

A b:k=3a is_od

¥1,y2 same as above.
Y2r—1: ¥2r, Y2r+1, Y2- 42 5ame as above for r = 2,4,6,...,n - 3.

—53n+558,- —g=3s,
Yon-3 = ot Bm=iblTeac2-I0a=3 ) pased on the sequence

Y2n—7,¥2n—-6, Y2n—-5, Y2n—1, ¥2n-3, Y2n—-2, Y2n—1, Y2n
(1.8. Sn—3y8n-2,8n-1, sn)-

58n+738pn_1~173p_2+438p
Yon—z = n n164n2 n—3

Y2n—-1, Y2n a8 above,

Conclusions

These disaggregation procedures need to be tested under a variety of conditions to evaluate
their performance characteristics. Disaggregation of 12 hour data to 6 hour or 48 to 24 may work
better than disaggregation of 24 hour data to 12 hour data. The reason is the diurnal variation
which has not been explicitly taken into account. However, procedures are available to account for
this.
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