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LMRP GOR vs daily oil production rate

Hi Clris,

I did some statistics on the data tlrat you sent me. I first plotted the

data in matlab to convince mvself that this is the same data set that is
shown in Figure l. By visual irupection I can see that it is tlte same

data set as Fig l. So, rrc problem there.

The squared correlation coefficient (r2) for this data set is 0.10. By
itself, this stalistic suggests that there is really rn significant
relationship between LMRP GOR and daily production to the surface. To
meo this is enough to end the story here. I think this tells us that
there is notjustification to drarv a line through the data.

Howevcr, to give thc benefit of the doubt to this possible rclationship,
I bootstrapped the linear regression using 10000 synthetic samples,
using singular value decomposition as the linear regression engine. This
is overkill, but it allows us to obtain solid rurmerical uncertainty
values on the regression-computed slope and regression-computed intercept.

Here are the values.

The regression slope is -0 0 140 and the regression intercept is 2405.

The regression slope has uncertainties as follorvs. At a confrderrce
interval of one-sigma unceftainty in the slope, the slope values could
range from 4.0022 to 4.0228.

For the moment let's ignore tlre uncertainty in the intercept and
propagale only the uncertaintl in the slope . Aszume that the regression
line passes through the centroid of the data, 14593 bbls afi2200
scf/bbls. This is a gencrous assumption bul wc will grvc thc bcncfit of
the doubt. If we "swivel" the regession line upon this aris (the data
centroid) so tlnt it explores the range demarcated by a l-sigma
uncertainty in the slope, then we can calculate the propagaLed

uncertainty in the predicted daily oil production rate at the 1640 GOR line.

At a GOR value of 16,10, the resulting predicted daily production rate
values are:

daily production rat€ = 347800 bbls (upperbound) and

daily productionrate = 33600 (lowerbound).

This means thrat the daily production rate is constrained to within a
factor of teq using optimistic assumptions.

Again, thcsc are only l-sigma intcrvals. The 2-sigma (95% confidence)
interval would generate an uncertainty in the daily production rate that
is much larger still, and if we also included the uncertainty
contributed from the regression intercept, then the uncertainty would be
even yet larger.

Based on these numbers, I dont think we should include the plot in the
paper. I think it rvill be most likely to get us shot down.
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